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INSTRUCTIONS  TO  ABSTRACTORS, 


GIVING   THE 


NOMENCLATDEE  AND  SYSTEM  OF  NOTATION 

ADOPTED  IN  THE  ABSTRACTS. 


1.  Before  beginning  to  write  an  abstract,  it  is  desirable  to  read 
through  the  whole  of  the  original  paper,  in  order  to  form  a  judgment 
as  to  itsjdmportance,  and  as  to  the  scale  on  which  the  abstract  should 
accordingly  be  made. 

2.  The  abstract  should  mainly  coinsist  of  the  expression,  in  the 
abstractor's  own  words,  of  the  substance  of  the  paper. 

3.  The  abstract  should  be  made  as  concise  as  possible,  consistently 
with  a  clear  and  accurate  statement  of  the  author's  results  or  theories, 
due  regard  being  paid  to  their  import. 

4.  If  an  abstract  of  a  paper  on  the  same  subject,  either  by  the 
author  of  the  paper  abstracted,  or  by  some  other  author,  has  already 
appeared,  note  should  as  a  rule  be  made  of  this  fact.  Important 
references  to  the  researches  of  others  quoted  by  an  author  should  be 
reproduced  in  the  abstract.  Always  employ  figures  instead  of 
Roman  numerals  for  references,  thus: — Annalen^  221,  92,  instead  of 
ccxxi,  92. 

5.  If  an  abstractor  is  acquainted  with  papers  previously  published 
by  other  authors  containing  statements  either  practically  identical 
with,  or  opposed  to,  those  in  the  paper  abstracted,  and  to  which  no 
reference  is  made,  he  should  notice  their  agreement  or  contradiction 
in  a  foot-note. 

6.  As  a  rule,  details  of  methods  of  preparation  or  analysis,  or 
generally  speaking  of  work,  may  be  omitted,  unless  such  details  are 
essentia]  to  the  understanding  of  the  results,  or  have  some  inde- 
pendent value. 

Nomenclature, 

7.  Employ  names  such  as  sodium  chloride^  potassium  sulphate^ 
ethyl  acetate^  and  use  the  terminals  ous  and  ic  only  in  distinguishing 
compounds  of  different  orders  derived  from  the  same  elementary 
radicle ;  such,  for  instance,  as  mercurous  and  mercuric  chloride,  sul- 
phurous and  sulphuric  acid. 


8.  Terra  compounds  of  metallic  and  alcoholic  radicles  with  the  ero^P 
OH,  Jiydroxides  and  not  hydrates ;  for  example,  potassium  hydroxide, 
phenyl  hydroxide,  the  name  hydrate  being  reserved  for  componnds 
supposed  to  contain  water  of  combination  or  crystallization.  Com- 
pounds such  as  CHsONa,  CgHsONa,  CvHisONa,  &c.,  should  be  termed 
sodium  methoxide,  ethoxide,  heptyloxide,  &c. 

9.  Apply  the  term  acid  only  to  compounds  of  hydro^ren  with 
negative  rndicles,  such  as  HNOg,  H2SO4,  H3PO4,  and  denote  the  oxides 
which  form  acids  by  names  such  as  sulphuric  anhydride,  carbonic 
anhydride.  Terra  salts  containing  an  amount  of  metal  equivalent 
to  the  displaceable  hydrogen  of  the  acid,  normal  and  not  neutral 
salts,  and  assign  names  such  as  hydrogen  sodium  sulphate,  hydrogen 
disodium  phosphate,  &c.,  to  the  acid  salts.  Basic  salts  are  as  a  rule 
best  designated  merely  by  their  formulce. 

10.  Use  names  such  as  methane^  ethane,  &c.,  for  the  normal 
paraffins  or  hydrocarbons  of  the  CnS.2n+2  series  of  the  form 
CH3*[CH2]5*CH3,  &c.  The  isomeric  hydrocarbons  are  usually  most  con- 
veniently represented  by  names  indicating  their  relation  to  methane  ; 
for  example,  CH3-CH2-CH2-CH3  =  propjlmethane;  CHg-CHCCHs),  = 
isopropylmethane  or  trimethylmethane ;  or,  although  less  frequently, 
by  names  such  as  diisopropyl. 

11.  Term  the  hydrocarbons  C2H4  and  C2H2  ethylene  and  acetylene 
respectively  (not  ethene  and  ethine).  Distinguish  the  homologues  of 
ethylene,  whenever  possible,  by  names  indicating  their  relation  to  it, 
such  as  methylethylene,  dimethylethylene,  &c.,  denoting  the  di-deriva- 
tives  of  the  form  C„H2»4.i*CH!CH'C„H2„+2  as  a-,  and  those  of  the 
form  CH2:C(C«H2„+i)2  as  /3-compounds,  thus:  CHs-CHiCH-CHa  = 
a-dimethyletbylene  ;  CH2!C(CH3)2  =  ^-dimethylethylene.  Similarly, 
use  names  such  as  methylacetylene  and  dimethylacetylene  for 
the  homologues  of  acetylene  of  the  form  CHiC-CnHoM+i  and 
C„H2n+i*C:C*CMH2n+i.  Adopt  the  same  allene  for  the  hydrocarbon 
CH2*C*.CH2,  and  indicate  the  relation  which  its  homologues  bear  to 
it  in  the  same  manner  as  pointed  out  for  acetylene. 

12.  Distinguish  all  alcohols,  that  is,  hydroxyl-derivatives  of  hydro- 
carbons, by  names  ending  in  oZ;  such  as  quinol,  catechol,  resorcinol, 
saligenol,  glycerol,  erythrol,  mannitol,  instead  of  hydroquinone,  pyro- 
catechin,  resorcin,  saligenin,  glycerin,  erythrite,  mannite.  Compounds 
which  are  not  alcohols,  but  which  are  at  present  distivjguished  by 
names  ending  in  ol,  may  be  represented  by  names  ending  in  oZe,  if  a 
systematic  name  cannot  be  given.  For  example,  write  indole  instead 
of  indol :  furfuraldehyde  instead  of  f urf urol ;  fucusaldehyde  instead 
of  fucusol.  Ethers  derived  from  phenols,  such  as  C6H5-OCH3,  &c., 
hitherto  called  anisol,  anethol,  &c.,  may  be  distinguished  by  names 
ending  in  o'il,  as  anisoil  and  anethoil. 

Alcohols  should  be  spoken  of  as  mono-,  di-,  tri-,  or  n-Jiydric, 
according  to  the  number  of  OH  groups. 

13.  Compounds  analogous  to  the  acids  of  the  lactic  series  containing 
the  group  OH  should  be  termed  /i7/tZ7-oa??/-derivatives,and  not  oxy -deriva- 
tives ;  for  example,  hydroxyacetic  and  not  oxyacetic  acid.  Compounds 
containing  the  analogous  groups  C2H6O,  CeHjO,  CHs'COO,  &c.,  should 
in  like  maimer  be  termed  ethoxy-,  phenoxy-,  acetoxy-  derivatives.  Thus 


ethoxjpropionic  acid  instead  of  etbyl-lactir!  acid;  8  :  4  dietlioxybenzoic 
acid  instead  of  diethylprotocatechuic  acid ;  and  acetoxjpropionic 
acid  instead  of  acetjl-lactic  acid.  Terms  such  as  diethjlprotocatechuio 
acid  sliould  be  understood  to  mean  a  compound  formed  by  the  dis- 
placement of  hydrogen-atoms  in  the  hydrocarbon  radicle  of  proto- 
catechuic  acid  by  ethyl,  viz.,  C6H(aH5)o(OH)3-COOH,  and  not 
C6H3(OC3H5)2*COOH,  just  as  dibronioprotocatechnic  acid  is  understood 
to  be  the  name  of  a  compound  of  the  formula  CdHBr3(0H)/C00H. 

14.  The  term  ether  should  be  restricted  to  the  oxides  of  hydro- 
carbon radicles,  and  the  so-called  compound  ethers  should  be  repre- 
sented by  names  similar  to  those  given  to  the  aualogoiialy  constituted 
metallic  salts  (comp.  12). 

15.  Compounds  of  the  radicle  SO3H  should,  whenever  possible,  be 
termed  suljplwnic  acids,  or  failing  this,  sulpho-coinpounds  :  as  benzene^ 
sulphonic  acid,  sulphobenzoic  acid,  and  not  sulfi-compoands.  Com- 
pounds of  the  radicle  S02*NH2  should  be  termed  sulphonamides. 

16.  Basic  substances  should  invariably  be  indicated  by  names 
ending  in  ine,  as  aniline,  instead  of  aniliu,  the  termination  in  being 
restricted  to  certain  neutral  compounds,  viz.,  glycerides,  glacosides, 
bitter  principles,  and  proteids,  such  as  palmitin,  amygdalin,  albumin. 
The  compounds  of  basic  substances  with  hydrogen  chloride,  bromide, 
or  iodide  should  always  receive  names  ending  in  ide  and  not  ate,  as 
moiphine  hydrochloride  and  not  morphine  hydrochlorate. 

Notation. 

17.  Equations  should  he  omitted  unless  essential  to  the  under- 
standing of  the  results;  they,  as  a  rule,  should  nut  be  written  on  a 
separate  line,  but  should  "  run  on  "  with  the  text. 

18.  To  economise  space,  it  is  desirable :  1,  that  dots  should  be  used 
instead  of  dashes  in  connecting  contiguous  symbols  or  radicles,  when- 
ever this  does  not  interfere  with  the  clearness  of  the  formula;  2,  that 
formulae  should  be  shortened  by  the  judicious  employment  of  the 
symbols  Me  for  CH3,  Et  for  C2H5,  Pr«  for  CHo-CHa'CHs,  Pr^  for 
CH(CH3)2,  Ph  for  CeH^,  Ac  for  CO-CHa,  and  Bz  for  CO-CeHs;  and 
3,  that  formulae  should  be  written  in  one  line  whenever  this  can  Le 
done  without  obscuring  their  meaning.      For  example  : 

CCl3-CH(OEt)2  instead  of  CCI3— CH<q^;^^'' 

[CCl3-CH(OH)]3S  instead  of  cci  — CHOH>^      ' 

CH., :  CH2  instead  of  CHaZZCHz 

CH  :  CH  instead  of  CH=CH 

CH2— C=CH 
CH  i  C-CHa-CHa-C  i  CH  instead  of  | 

CH2— C=CH 

CIIMe  :  Cnrr«  instead  of  CH/CH— Cn-CJl/CH/CTT, 


COOH-CH  :  CMe-COOH  instead  of 
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CHr-C=CH 

I       I 
COOH    COOH 


CH3CH3 

\/ 
CH^Br-CBrMe  instead  of       CBr 

I 
CHjBr 

CH3 


CEtoAc'COOEt  instead  of 


pan, 
COOC2H, 


CH,-CHMe^_.     ^    ^    ^ 


0x12 — CH'CMs 


CHPli(OBz)-CH(OBz)-COOEt  instead  of 

C6n5-CH(0-CO-C6H5)-CH(0-COC6H5)-COOC2H,. 

19.  In  representing  the  constitution  of  benzene-derivatives,  as  a 
rule,  merely  indicate  the  relative  positions  of  the  radicles  in  the 
symbol  of  benzene  by  figures,  instead  of  by  means  of  the  hexagon 
symbol,  for  example  : — 

Paradibromobenzenesulphonicacid,  C6H8Br3'S03H[Br  :  SOjH:Br  = 

Br 

/^,  SO3H 
1:2:4]  instead  of  the    figures    always   being   used    in 

Br  1 


the  order 


6  /\  2 
4 


Relatively  to  tbe  position  1,  the  positions  2  and  6  should  always  be 
spoken  of  as  or^/<o-positions,  3  and  5  as  we^a-positions,  and  4  as  the 
para-position.  It  is  better,  however,  in  speaking  of  the  derivatives  of 
benzene,  to  express  their  constitution  by  giving  them  names  such  as 
1  :  2  dibromobenzene,  1 :  3  dibromobenz^^ne,  &c.,  rather  than  by  terming 
them  ortho-  or  meta-dibromobenzene,  &c. 

20.  Moreover,  in  representing  the  constitution  of  derivatives  of  other 
"closed-chain"  hydrocarbons  do  not,  as  a  rule,  employ  graphic  formulae, 
bat  merely  indicate  the  position  of  the  radicles  introduced  in  the  fol- 
lowing manner: — 
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In  the  case  of  naphthalene^  express  the  position  of  the  radicles 
introduced  in  place  of  hydrogen  relatively  to  the  carbon-atoms 
common  to  the  two  "  rings,"  and  number  the  positions  in  the  one  ring 
1,  2,  3,  4,  and  those  in  the  other  1',  2',  3',  4'  in  the  order  shown 
by  the  annexed  symbol : — 

1'     1 
2'  /\^\  2 


4'     4 


The  dichloronaphthalenes,  for  example,  are  spoken  of  simply  as 
1  :  2  dichloronaphthalene,  or  dichloronaphthalene[Cl :  CI  =  1 :  2],  &c., 
thus : — 


1  :  2  dichloro- 
naphthalene = 


1  :  3  dichloro- 
naphthalene = 


1  :  1'  dichloro- 
naphthalene = 


1  :  3'  dichloro- 
naphthalene = 


CI    CI 


CI 


CI 


\/\/ 


In  the  case  of  diphenyl,  indicate  the  position  of  the  radicles  rela- 
tively to  the  carbon-atom  of  one  Ce  group  which  is  associated  with  the 
other  Ce  group,  and  number  the  positions  in  the  one  group  by  the 
figures,  2,  3,  4,  5,  6,  and  the  corresponding  positions  in  the  other  group 
by  the  figures  2',  3',  4',  5',  6'.  as  shown  by  the  following  symbol : 


.'/\ 


6' 


/\ 


4' 


5  '^y  3 
4 


Thus  the  mono-derivatives,  the  bromodiphenyls,  for  example,  are 
represented  as 

Bromodiphenyl  [Br  =  2' 
[Br  =  3= 
[Br  =  4; 


and  the  two  dibromodiphenyls 


u  u 


Br 
Br 


and 


/\  Br  /\  Br 

I  are  respectively  dibromodiphenyl  [Br :  Br  =  2 : 3] 

\/  \/ 

and  dibromodiphenyl  [Br  :  Br  =  2  :  6']. 
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In  the  case  of  anthracene,  employ  the  following  sjmbol,  and  indicate 
the  pobition  of  the  radicles  relatively  to  the  central  Crgroup: 

V  1 

2'  1^^^— C— /  N  2 

4'  4 

]*]xainples : 

Alizarin,  CeH^ '.  C^O,.  !  CcHoCOH),  [OH  :  OH  =  1  :  2]. 
Qainizarin,  CeH,  \  CA  I  CeH^COH)^  [OH  :  OH  =  1  :  4]. 
Anthraflavic  acid,  CeHaCOH)  !  C2O2 1  CcHgCOH)  [OH  :  OH  =  2  :  3']. 

Purparin,  CeH, !  C3O2 !  C6H(OH)3  [OH  :  OH  :  OH  =  1 ;  2  :  4]. 

In  speaking  of  compounds  siich  as  these,  their  constitution  may  be 
rei^resented  by  the  names 

1  :  2  Dihydroxyanthraquinone  =  Alizarin. 

1:4  „  =  Quinizarin. 

2:3'  „  =  Anthraflavic  acid. 

1:2:4  Trihydroxyanthraquinone  =  Purparin. 

Always  include  the  letters  and  figures  indicating  the  constitution  of 
derivatives  of  closed-cbain  hydrocarbons  in  square  brackets. 

21.  In  the  case  of  thiophen,  express  the  position  of  the  radicles 
introduced  relatively  to  the  sulphur-atom  by  numbers,  as  shown  by 
the  following  symbol: 

S 

5  /\  2 

4  ' ^  3 

In  the  cases  of  pyrroline  and  pyridine,  indicate  the  position  rela- 
tively to  the  nitrogen-atoms  as  shown  by  the  following  symbols : 

1  1 

N  N 

5  /\,  2  6  ,^\  2 

4  ' ^1  3  ^  \  /  ^ 

4 
Pjrroline.  Pyridine. 

In  the  case  of  indole,  positions  should  be  numbered  as  shown  in  the 
following  symbol : — 

1' 

1      N 


3 


X/X 


/ 


.2' 
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In  the  case  of  quinollne,  express  the  positions  relatively  to  the 
carbon-atoms  common  to  the  two  rings,  and  number  the  positions  in 
the  carbon  ring  1,  2,  3,  4,  and  those  in  the  nitrogen  ring  1',  2',  3',  4' 
in  the  order  shown  bv  the  annexed  symbol : — 


4       4' 


The  Editors  decision,  in  all  matters  connected  with  the  Abstracts  ^  must 
hr-  considered  final. 
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Mechanical  Comparison  between  the  Cyanogen  Radicle 
and  the  Halogens.  By  G.  Hinrichs  {Gompt.  rend.,  115,  177 — 179). 
— The  author  finds  that  the  boiling  points  of  cyanogen  derivatives  of 
the  parafiins  may  be  calculated  correctly  by  means  of  the  formulas 
which  he  has  given  in  former  papers,  if  cyanogen  is  regarded  as 
having  the  constitution  usually  assigned  to  it.  In  dealing  with  the 
haloid  derivatives,  the  halogens  must  be  treated  as  simple  atoms,  and 
not  as  compound  radicles,  and  the  author,  therefore,  concludes  that 
the  chemical  elements,  if  in  reality  complex  in  nature,  cannot  be 
compounds  of  the  same  order  as  the  ordinary  compound  radicles. 

H.  C. 

Action  of  Hydriodic  Acid  on  Carbon   Tetrachloride.      By 

B.  Walfisz  (Bull  Soc.  GUm.  [3],  7,  2o6— 257).— When  carbon  tetra- 
chloride (1  mol.)  is  heated  with  concentrated  aqueous  hydriodic  acid 
(1  mol.)  in  a  sealed  tube  for  10  hours  at  130°,  it  is  con\'%rted  into 
iodoform  and  hydrogen  chloride,  iodine  being  set  free.  The  iodine 
may  be  taken  up  Avith  potash  solution,  or  the  iodoform  may  be 
distilled  from  the  crude  product.  Jn.  W. 

Action  of  Zinc  on  Bromo-derivatives  of  Tricarbon  Nuclei. 

By  LESPiEAu(J?'i^ZZ.  8oc.  GUm.  [3j,  7,  260—261). — Symmetrical  tribromo- 
projpylene,    CHBriCBr'CHsBr,    is  made    by   treating  tetrabromallene 
(m.  p.  9 — 10°)  with  dry  potash  (2  mols.)  under  reduced  pressure.     It 
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boils  at  109 — 112^  under  a  pressure  of  20  mm.,  and  attacks  the  eyes 
and  skin.  When  poured  drop  by  drop  (15  grams)  into  a  mixture  of 
zino  powder  (10  grams)  and  alcohol  (10  grams  of  80  per  cent.)  heated 
at  60 — 70°,  it  is  converted  into  allylene.  Tribromhydrin  and  allyl 
bromide  are  converted  into  propylene  under  similar  conditions,  and 
/9-epibromhydrin  is  converted  into  a  mixture  of  propylene  and 
allylene.  Jx.  W. 

Action   of  Iodine   on   Derivatives    of   Acetylene.      By    A. 

Peratoner  (Gazzctta,  22,  ii,  86 — 94). — The  author  is  of  opinion  tliat 
hydrocarbons  containing  the  group  •C:CH  combine  readily  with 
iodine  at  low  temperatures,  and  that  hydrocarbons  in  which  the 
acetylenic  hydrogen  is  displaced  by  organic  radicles  do  not  easily 
take  up  iodine,  just  as  they  do  not  form  metallic  derivatives  (com- 
pare Liebermann  and  Sachse,  Abstr.,  1892,  470).  The  author  has 
prepared  the  compounds  described  below,  in  order  to  support  this 
view. 

A  satisfactory  yield  of  crotonylene  is  obtained  on  beating  a  solu- 
tion of  /3-butylene  dibromide  (50  grams)  and  potash  (100  grams),  in 
absolute  alcohol  (150  c.c),  in  an  autoclave  at  120°  for  two  hours  under 
7  atmospheres  pressure.  The  product  is  fractionated,  and  the 
vapours  condensed  in  a  freezing  mixture.  Crotonylene  diiodide, 
CMeliCMel,  is  prepared  by  leaving  a  mixture  of  crotonylene 
(10  grams),  alcohol  (10  c.c),  and  iodine  C50  grams)  in  a  sealed  tube 
for  10  to  12  days.  The  product,  after  washing  with  dilute  sulphurous 
acid  and  drying,  ultimately  solidifies  with  development  of  heat ;  it 
separates  from  alcohol  or  dilute  acetic  acid  in  colourless,  tabular 
crystals,  and  melts  at  41*5°.  Under  ordinary-  pressure,  it  boils  at 
J 80 — 190°  wdth  the  liberation  of  much  iodine  ;  under  a  pressure  of 
!22  mm.,  it  boils  at  108 — 110°,  giving  a  slightly  coloured  distillate.  It 
lias  an  irritating  odour  recalling  that  of  raspberries,  and  gives  a 
normal  molecular  weight  by  the  cryoscopic  method  in  acetic  acid 
solution. 

Diplienyldiacetylene  tetriodide,  CPhI!CI*OI!CPhI^  is  prepared  by 
allowing  a  solution  of  diphenyldiacetylene  (2  grams),  and  iodine 
(5  grams)  in  carbon  bisulphide  (20  c.c.)  to  remain  for  eight  days.  The 
solvent  is  then  distilled  off,  and  the  residue  decolorised  by  sulphurous 
anhydride  and  extracted  with  alcohol,  whicli  leaves  the  iodide 
(0*8 — I'l  gram)  undissolved.  It  crystallises  in  beautiful,  yellowish 
needles,  melts  at  144°,  and  decomposes  at  150 — 155°.  It  is  very 
sparingly  soluble  in  the  ordinary  solvents,  and  is  altered  by  light. 

Phenylethy  I  acetylene  diiodide^  CPhliCEtl,  may  be  obtained  either  by 
allowing  a  solution  of  phenylethylacetylene  (3  grams)  and  iodine 
(6  grams)  in  alcohol  (20  c.c.)  to  remain  for  two  months,  or  by  heating 
the  mixture  in  a  sealed  tube  at  100°  for  eight  hours,  It  boils  at 
140 — 144°  \vith  slight  decomposition  and  always  contains  free  iodine ; 
it  bas  a  sharp,  aromatic  odour,  and  does  not  solidify  in  a  mixture  of 
ice  and  salt. 

Propylacetylene  diiodide,  CPrI!CHI,  is  formed  with  development  of 
beat  on  adding  iodine  (40  grams)  to  a  mixture  of  propylacetylene 
(10  grams)  with  alcohol  (3  vofe.),  surrounded  by  a  freezing  mixture. 
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After  two  hours,  the  iodide  separates  as  a  heavy  oil,  which,  when 
washed,  decolorised,  and  dried,  boils  with  slight  decomposition  at 
130 — 133°  under  a  pressure  of  22  mm.  It  has  an  irritating  odour, 
and  is  changed  by  light.  W.  J.  P. 

Some  Derivatives  of  Glycerol.  By  A.  Bigot  (Ann.  Chim. 
Phi/s.  [6],  22,  433 — 495). — Although  this  paper  is  very  long,  it  con- 
tains little  that  is  new  ;  many  of  the  experiments,  which  are  described 
at  considerable  length,  gave  negative  or  indefinite  results. 

Hexylene  dioxide,  i       ]>CH*CH3'CH2'CH<^  i       ,  is  formed,  together 

with  compounds  of  higher  boiling  point,  when  epichlorhydrin  is 
treated  with  sodium  in  ethereal  solution  ;  it  is  isolated  by  repeated 
fractional  distillation  (compare  Hiibner  and  Miller,  Annalen,  154, 
186;  Glaus,  Ber.,  1877,  556;  and  Hanriot,  Ann.  Ghir.i.  Phys.  [5],  17, 
96).  It  is  a  colourless  liquid,  boils  at  153°,  and  is  soluble  in  20  parts 
of  boiling  water,  but  insoluble  in  cold  water  ;  it  combines  with 
sodium  hydrogen  sulphite  and  with  magnesium  chloride,  and  reduces 
ammoniacal  silver  nitrate  and  Fehling's  solution.  It  combines  with 
•chlorine  and  with  bromine,  yielding  with  the  latter  a  solid,  colourless 
substance,  which  is  insoluble  in  all  ordinary  solvents.  On  reduction 
with  sodium  amalgam  in  dilute  alcoholic  solution,  or  with  sodium 
and  absolute  alcohol,  it  yields  a  mixture  of  products  from  which  a 
pure  compound  cannot  be  isolated  by  fractional  distillation.  It  does 
not  combine  with  cold  water,  but  when  heated  with  dilute  sulphuric 
:acid  at  100°,  it  is  converted  into  hexylene  glycol  oxide,  CeHiaOa ;  this 
compound  is  a  colourless,  moderately  mobile  liquid,  boils  at  145° 
.under  a  pressure  of  20  mm.,  and  is  soluble  in  water,  alcohol,  and 
.ether;  it  does  not  combine  with  water  even  in  presence  of  sulphuric 
acid.  The  diacetate,  C6HioO(OAc)2,  is  formed  when  the  dioxide  is 
heated  at  180°  for  15  hours  with  excess  of  acetic  anhydride  or  glacial 
acetic  acid  ;  it  is  a  colourless  liquid,  boils  at  141°  under  a  pressure  of 
15  mm.,  and  is  insoluble  in  water,  but  soluble  in  alcohol,  ether, 
chloroform,  &c.  ;  it  is  not  acted  on  by  acetic  anhydride  at  180°.  The 
.cJdorliydriri,  CeHioOCl'OH,  can  be  obtained  by  passing  hydrogen 
chloride  into  well  cooled  hexylene  dioxide  ;  it  is  a  colourless  liquid, 
: specifically  lighter  than  water,  in  which  it  is  onlj^  sparingly  soluble, 
:and  when  treated  with  potash,  it  is  reconverted  into  the  dioxide.  The 
ibromliydi'in,  CeHioOBr'OH,  and  the  iodhydrin,  CeHioOI-OH,  prepared 
in  like  manner,  resemble  the  chlorhydrin  in  properties. 

When  the  mixture  of  chloriodhydrins  (1  kilo.),  obtained ^by  treat- 
ing allyl  alcohol  with  iodine  chloride  in  well  cooled  aqueous  solution, 
,is  dissolved  in  ether  and  finely  divided  dry  sodium  hydroxide  added 
to  the  warm  solution  in  small  portions  at  a  time,  a  considerable 
development  of  heat  occurs,  and  the  ethereal  solution  becomes 
colourless ;  the  various  products  of  the  reaction  are  separated  by- 
fractional  distillation  under  reduced  pressure,  and  seem  to  be :  Allyl 
alcohol  (about  50  grams),  a-epichlorhydrin  (about  50  grams),  /3-epi- 
chlorhydrin  (about  40  grams),  a-epi-iodhydrin  (about  15  grams), 
and  y3-epi-iodhydrin  (about  10  grams). 
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^-Epichlorhydrtn,     0<^pTT^>CHCl,    is    best    isolated    from    the 

fraction  boiling  at  116 — 182°,  which  contains  also  a-epichlorhydriny 
by  heating  the  mixture  at  100°  for  half  an  hour  with  dilute  acid;  the 
unchanged  y3-compound  is  extracted  from  the  neutralised  solution  by 
shaking  with  ether,  and  purified  by  fractional  distillation.  It  boils 
at  132^134°,  is  specifically  heavier  than  water,  and  is  not  acted  on 
by  potassium  cyanide  in  aqueous  solution  even  at  100°.  When 
treated  with  potassium  acetate  or  silver  acetate,  it  is  slowly  converted 
into  compounds  of  high  boiling  point ;  with  phosphorus  pentachlor- 
ide,  it  gives  dichloropropylene,  CHsCl'CCKCHo,  and  on  reduction 
with  sodium  amalgam  in  aqueous  solution,  it  is  converted  into  allyl 
alcohol. 

When  symmetrical  dichlorbydrin  is  treated  with  sodium  in 
ethereal  solution,  sodium  chloride  is  deposited,  propylene  and  hydro- 
gen are  evolved,  and  there  remains  in  solution  a  mixture  of  allyl 
alcohol,  a-epichlorhydrin,  and  unchanged  dichlorhydrin ;  a-mono- 
chlorhydrin,  under  the  same  conditions,  gives  hydrogen,  glycide,  and 
other  products. 

Glycide  boils  at  160 — 161°  with  decomposition,  and  combines  with 
water  even  at  the  ordinary  temperature  ;  when  treated  with  hydrogen- 
chloride,  it  is  converted  into  chlorhydrin,  and  when  heated  with 
acetic  anhydride  at  170°  for  12  hours,  it  is  transformed  into  triacetin. 
It  is  readily  acted  on  by  acetic  chloride  in  ethereal  solution  yielding 
two  acetylchlorhydrins  boiling  at  218°  and  230°  respectively. 

Diacetylchlorhydrin,  OAc'CH2'CH(OAc)'CH2Cl,  is  not  acted  on  by 
sodium  even  at  120° ;  acetyldichlorhydrin,  CH2Cl-CH(OAc)-CH2Cl, 
is  readily  acted  on  by  sodium  yielding  allyl  acetate ;  acetylchlor- 
hydrin,  OAcCHCl'CHz'OH,  is  acted  on  by  sodium  in  ethereal  solu- 
tion with  liberation  of  hydrogen  and  formation  of  glycide  acetate- 
(b.  p.  167—169°).  F.  S.  K. 

Characterisation  of  Sugars.  By  0.  Loew  (Landiv.  Versuchs- 
Stat.,  41,  131 — 135). — The  author  criticises  Tollens'  theory  as  to  true 
sugars  being  such  only  as  yield  levulinic  acid  when  boiled  with  hydro- 
chloric acid  (Abstr.,  1892,  249).  He  refutes  Tollens'  statement  that 
his  crude  formose  is  methylanitan,  and  that  of  Fischer  that  methose  is- 
identical  with  a-acrose.  'N.  H.  M. 

Formation  of  Dextrose  from  Starch.  By  C.  J.  Lintnek  (Chem^ 
Gentr.,  1892,  i,  740 ;  from  Zeit.  Brauwesen,  15,  123 — 124). — According 
to  Cuisinier  (Abstr.,  1887,  354),  there  exists  in  the  seeds  of  many 
plants  a  special  ferment,  glykase,  which  is  able  to  change  the  soluble 
product  formed  by  the  action  of  diastase  on  starch  into  glucose. 
This  opinion  has  been  supported  by  Geduld,  and  is  now  confirmed  by 
the  author.  Dextrose  may  be  obtained  in  not  inconsiderable  quan- 
tity, by  the  action  of  dried  malt  on  starch,  but  glykase  appears  to  be 
present  in  the  largest  proportion  in  maize,  and  dextrose  may  be  con- 
veniently prepared  from  that  grain  by  the  following  process: — A 
wort  containing  dextrin  and  maltose  of  20  per  cent.  Ball,  such  as  is 
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f^ormed  bj  the  action  of  malt  extract  on  starch  paste  at  60 — 63'', 
until  the  iodine  reaction  is  no  longer  given,  is,  either  directly  or  after 
boiling  and  subsequently  cooling  to  70°,  mixed  with  not  too  finely 
ground  malt  (?  maize),  so  that  the  liquid  is  full  of  it.  The  action  is 
allowed  to  proceed  at  60°,  until  the  specific  rotatory  power  of  the 
product  becomes  less  than  [a]^  =  '53°.  As  a  rale,  this  complete 
conversion  occurs  in  30  hours,  and  at  the  outside  takes  48  hours.  The 
solution  is  then  filtered,  boiled  with  animal  charcoal,  again  filtered, 
and  evaporated  on  a  water-bath  until  crystallisation  commences. 

Geduld  states  that  the  glykase  in  malt  is  present  in  an  insoluble 
form ;  but  from  the  investigations  of  the  author,  it  appears  to  be 
|)resent  also  in  a  soluble  form.  G.  T.  M. 

Preparation  of  Isomaltose.  By  C.  J.  Lintner  and  G-.  Dull 
{Chem.  ,Gentr.,  1892,  i,  886;  from  Zeit.  Brauwesen,  15,  145—146).— 
:250  grams  of  potato  starch  was  stirred  into  500  c.c.  of  diastase  solu- 
tion containing  0'5  gram  of  crude  diastase  at  55°,  and  the  product  mixed 
with  2  litres  of  water  at  75°.  After  complete  liquefaction,  another 
•05  gram  of  diastase  was  added,  and  the  solution  allowed  to  remain  at 
Q7 — 69°  for  three  hours.  At  this  stage,  the  iodine  reaction  was 
reddish-brown,  and  the  solution  showed  [a]D  about  170°.  The  liquid 
was  concentrated  to  a  syrup  on  a  water- bath,  mixed  with  alcohol 
{80  per  cent,  vol.),  and  the  solution  added  to  hot  alcohol  with  con- 
.stant  stirring,  altogether  100  parts  of  alcohol  were  employed  for 
each  10  parts  of  solid  matter  contained  in  the  syrup.  Under  these 
conditions,  dextrin  and  isomaltose  were  almost  the  sole  products. 
The  alcoholic  solution  was  separated  from  the  precipitate,  the  alcohol 
distilled  off,  and  the  residue  fermented,  in  about  20  per  cent. 
Solution  with  the  smallest  possible  quantity  of  dried  yeast  (2  grams 
'Of  yeast  to  each  100  grams  of  solid  carbohydrate).  After  12 — 14 
hours,  the  solution  was  tested  with  phenylhydrazine  for  maltose  and 
dextrose:  but,  after  20  hours  at  the  ordinary  temperature,  these 
.could  no  longer  be  recognised.  The  solution  was  filtered,  boiled 
•with  animal  charcoal,  again  filtered,  evaporated  to  a  syrap,  and  again 
precipitated  with  alcohol.  After  distilling  off  the  alcohol,  the  re- 
maining syrup  was  again  treated  with  alcohol,  as  above,  but  this 
itime  of  85  per  cent,  vol.,  the  proportion  used  being  100  c.c.  of  alcohol 
to  not  more  than  5  grams  of  solid  substance.  After  cooling,  the 
liquid  was  again  poured  off,  evaporated,  and  treated  with  90  per  cent, 
vol.  alcohol,  100  c.c.  of  alcohol  being  employed  for  each  5,  or,  with 
still  better  results,  3  grams  of  dry  substance.  After  cooling,  the 
.alcoholic  solution  contained  isomaltose  with,  at  the  most,  only  a  very 
slight  trace  of  dextrin,  and  this  was  removed  by  precipitation  with 
.absolute  alcohol,  of  which  so  much  was  added  that  a  slight  turbidity, 
permanent  at  40°,  was  obtained.  The  solution  was  then  poured  off 
from  the  syrup  and  fractionally  precipitated  anew. 

The  alcohol  was  then  distilled  off  and  the  isomaltose  obtained  as  a 
«yrup.  The  carbohydrate  could  not  be  obtained  pure  in  the  solid 
form  by  precipitation  with  absolute  alcohol,  for  the  alcohol  adhered 
<fco  it  when  the  temperature  remained  below  90°,  and  at  temperatures 
above   90°    decomposition   occurred.      Perfectly  dry  isomaltose  is  a 
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very  hygroscopic  substance.      In   the  above  process,  the  author  ob- 
tained 20  per  cent,  of  the  dried  starch  employed  as  isomaltose. 

G.  T.  M. 

Higher  Nitro- derivatives  of  Starch.  By  0.  Muhlhauseb 
{Ghem.  Centr.,  1892, i,  982—983  ;  from  JJincjl.polyt.  /.,  284,  137—143). 
— Accordinor  to  Bechamp,  two  isomeric  tetranitro-derivatives  of 
starcb,  Ci2H606(ON02)4,  are  formed  when  a  freshly  prepared,  cold 
solution  of  the  carbohydrate  in  concentrated  nitric  acid  is  mixed  with 
sulphuric  acid.  On  the  addition  of  water,  the  two  compounds  are 
precipitated,  and  they  may  be  conveniently  separated  by  digestion 
•with  alcohol,  in  which  only  one,  namely,  that  having  its  ignition 
point  at  178°,  is  soluble.  The  compound  which  is  not  taken  up  by 
alcohol  ignites  at  172^.  The  tetranitro-derivative  which  dissolves  in 
alcohol  is  identical  with  that  obtained  in  the  process  of  the  Nobel 
Dynamite  Company,  which  consists  in  treating  a  solution  of  starch 
in  nitric  acid  with  the  waste  acids  from  the  manufacture  of  nitro- 
•jflycerin  ;  and  is  also  identical  with  the  compound  prepared  by  pour- 
ing into  water  a  solution  of  starch  in  nitric  acid  which  has  been 
allowed  to  remain  for  some  time.  The  process  last  named  gave  a 
very  stable  product. 

The  author  has  also  succeeded  in  isolating  two  other  uitro-deriva- 
tives  of  starch.  A  peyita-darivaiive,  Ci2Hi505(OX02)5,  is  obtained 
when  20  grams  of  rice  starch,  dried  at  100°,  is  added  in  small  portions 
nt  a  time  to  a  mixture  of  100  grams  of  nitric  acid  (sp.  gr.  1*501)  and 
300  grams  of  sulphuric  acid  (sp.  gr.  1-8).  The  solution  is  allowed  to 
lemain  for  an  hour,  and  is  then  poured  into  a  large  quantity  of  cold 
water.  The  precipitate  is  collected,  washed,  and  freed  from  any 
simultaneously  formed  tetranitro-derivative  by  treatment  with  alco- 
hol. The  insoluble  pentanitro-derivative  ignites  at  160°,  does  not 
colour  potassium  iodide  paper  at  60 — 70°,  is  insoluble  in  ether,  and 
dissolves  in  acetone,  ethyl  acetate,  and  nitrobenzene.  The  exist- 
ence of  this  pentanitro-derivative  shows  that  the  empirical  formula 
for  starch,  CeHioOs,  must,  at  least,  be  doubled.  "When  40  grams  of 
dried  starch  is  added  to  400  grams  of  nitric  acid  (sp.  gr.  1*501),  and, 
after  remaining  for  24  hours,  220  grams  of  the  solution  is  slowly 
stirred  into  600  c.c.  of  sulphuric  acid  at  QG°,  a  gelatinous  precipitate 
is  obtained,  which,  in  addition  to  the  pentanitro-derivative,  contains 
a  hexanitro-derivative^  Ca2Hu04( 0X02)6-  This  ignites  at  155°,  is- 
unstable  in  presence  of  potassium  iodide  at  60 — 70°,  is  insoluble  in 
dilute  alcohol  and  ether,  but  dissolves  in  ethyl  alcohol,  acetone,  nitro- 
benzene, and  acetic  ether. 

The  nitro-derivatives  of  starch  prepared  with  concentrated  sulph- 
uric acid  are  decomposed  at  60 — 70°,  with  evolution  of  nitrous  fumes, 
and  are,  therefore,  unsuitable  for  blasting  purposes.  Their  in- 
stability is,  perhaps,  to  be  attributed  to  the  presence  of  a  small 
quantity  of  starch  containing  sulphonic  acid  groups  in  the  molecule. 
For  the  preparation  of  a  nearly  smokeless  powder,  the  stable  tetra- 
nitro-derivative, obtained  without  the  aid  of  sulphuric  acid,  is  best 
employed.  It  should  be  mixed  with  3  parts  of  nitro-jute,  kneaded 
with  ethyl  acetate,  milled,  and  dried  at  50—60°.  G.  T.  M. 
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Molecular  Masses  of  Dextrin  and  Gum  Arabic  as  deter- 
mined by  their  Osmotic  Pressures.  By  C.  E.  Lixebarger  {Amer. 
J,  Sci.  [3],  43,  426 — 428). — The  author  has  calculated  the  molecular 
weight  of  gum  arabic  and  dextrin  from  Pfeffer's  observations  on  the 
osmotic  pressures  of  their  solutions.  In  each  case,  the  results  indicate 
that  the  simpler  molecular  formulae,  which  are  usually  taken  to  re- 
present these  substances,  should  be  multiplied  by  seven  to  get  the  true 
molecular  formulae.  H.   C. 

Action   of   Secondary   Capryl  Iodide  on  Trimethylamine. 

By  H.  Malbot  and  A.  Malbot  (Btdl  Soc.  Chim.  [3],  7,  213—214).— 
An  ethereal  solution  of  secondary  capryl  iodide  (1  mol.)  is  shaken  with 
an  aqueons  solution  of  trimethylamine  (1  mol.)  for  a  week  or  more. 
The  ethereal  layer  is  washed  with  water  to  remove  unchanged  amine, 
and  then  fractionated ;  capryl ene  passes  over  at  125°,  and  about  half 
the  original  amount  of  capryl  iodide  remains  unchanged,  dissociating, 
however,  at  a  slightly  higher  temperature.  The  aqueous  layer 
contains  unchanged  trimethylamine,  together  with  the  hydriodide, 
from  which  the  base  is  recovered  by  treatment  with  silver  oxide.  The 
formation  of  caprylene  in  the  cold  is  evidently  due  to  the  simple 
transference  of  the  elements  of  hydrogen  iodide  from  the  capryl  iodide 
to  the  trimethylamine.  Jn.  W. 

Glycolaldehyde.  By  W.  Marckwald  and  A.  Ellixger  (J5er.,  25, 
2984^2985). — The  authors  have  prepared  the  glycolaldehyde, 
OH'CHa'CHO,  recently  described  by  Fischer  and  Landsteiner,  by  a 
method  which  gives  a  better  yield  of  the  substance.  The  starting  point 
is  Pinner's  glycol-acetal  (this  Journal,  1872,407),  which  may  be  readily 
prepared  in  quantity ;  Pinner  states  that  the  hydrolysis  does  not  proceed 
smoothly  with  mineral  acids,  but  the  authors  find  that  if  very  dilute 
acids  be  employed,  the  hydrolysis  may  be  readily  effected.  The  acetal  is 
boiled  with  an  equal  volume  of  water  and  a  few  drops  of  hydrochloric 
acid  or  sulphuric  acid,  a  portion  of  the  alcohol  formed  being  allowed  to 
distil  off.  The  boiling  is  continued  until  oily  drops  no  longer  separate 
on  the  addition  of  large  quantities  of  water,  and  the  product  is  then  dis- 
tilled. Alcohol  first  passes  over,  mixed  with  very  little  aldehyde,  and 
then  a  mixture  of  aldehyde  and  water,  the  residue  finally  commencing 
to  decompose.  A  concentrated  solution  of  glycolaldehyde  may  be  ob- 
tained by  using  sulphuric  acid  as  the  hydrolysing  agent,  and  precipitat- 
ing it  with  barium  carbonate,  after  distilling  off  the  alcohol.  The 
authors  confirm  the  description  of  the  properties  of  glycolaldehyde 
given  by  Fischer  and  Landsteiner,  with  the  exception  of  the  extent  to 
which  it  volatilises  in  a  current  of  steam,  which  they  find  to  be  con- 
siderably greater  than  that  observed  by  the  latter  investigators. 

H.  G.  C. 

Specific  Gravity  of  Aqueous  Solutions  of  Acetone.  By  K.  P. 
MacElroy  and  W.  H.  Krug  (Chem.  Centr.,  1892,  ii,  158  ;  from  /.  Anal. 
Ghem.  6,  187 — 188). — The  acetone  employed  was  purified  by  repeated 
distillation  over  calcium  chloride ;  it  boiled  at  66'4°.  The  table  gives 
the  specific  gravity  at  various  temperatures  referred  to  water  at  4° ; 
the  weighings  were  not  reduced  to  vacuum- weighings. 
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Acetone 

15". 

20°. 

25°. 

Acetone 

15°. 

20°. 

25°. 

per  cent. 

per  cent. 

100 

0  -79726 

0  -79197 

0-78630 

45 

0-93518 

0  -93091 

0  -92678 

95 



0  -80748 

0-80205 

40 

0 -94488 

0-94075 

0  -93691 

90 



0  -82197 

0  -81653 

35 

0 -95293 

0  -94931 

0  -94547 

85 



0  -83588 

0-83073 

30 

0  -96092 

0-95748 

0-95411 

80 



0  -84981 

0  -84454 

25 

0  -96783 

0  -96490 

0 -96221 

75 

0 -86442 

0  -86129 

0  -85533 

20 

0  -97444 

0 -97210 

0-96961 

70 

0 -88085 

0-87545 

0-87073 

15 

0  -98038 

0 -97831 

0-97604 

65 

0  -89271 

0  -88785 

0-88282 

10 

0  -98681 

0-98513 

0  -98342 

60 

0  -90447 

0  -89953 

0  -89477 

5 

0-98921 

0 -99169 

0  -98979 

55 

0-91526 

0-91054 

0  -90603 

0 

0-99160* 

0-99826 

0-99712 

50 

0  -92549 

0  -92051 

0  -91673 

The  sp.  gr.  of  pure  acetone  (water  at  4°  =  1)  at  various  temperatures 
is  given  below : — 

15°.  16°.  17°  18°.  19°.  20°.  21°. 

0-79726     079620     079514     079408     079302     079197     079107 


22°.  23°. 

078988        0-78869 


24°. 

0-78750 


25°. 

0-78630 


C.  F.  B. 


Condensation  of  Acetaldehyde  with  Acetone.  By  L.  Claisen 
(Ber.,  25,  3164 — 3166). — The  author  failed  to  obtain  ethjlideneacetone 
by  the  action  of  dehydrating  agents  on  a  mixture  of  acetaldehyde  and 
acetone,  probably  because  of  the  formation  of  paraldehyde,  which  has 
almost  the  same  boiling  point  as  ethylideneacetone,  and  cannot,  there- 
fore, be  separated  from  it.  Acetaldehyde  and  acetone  combine  in  the 
presence  of  dilute  alkalis,  alkali  carbonates,  or  cyanides,  forming 
hydracetylacetone,  0H-CHMe-CH2-C0Me,  a  compound  intermediate 
between  aldol  and  diacetonic  alcohol  (this  Journal,  1876,  i,  365),  the 
trichloro- derivative  of  which  has  been  described  by  Konigs  (Abstr., 
1892,  694).  It  is  a  liquid  of  ketone-like  odour,  miscible  in  all  pro- 
portions with  water,  boils  at  77 — 78°  (19  mm.),  and  has  a  specific 
gravity  at  15°  =  0*978.  It  boils  at  the  ordinary  pressure  at  176 — 177° 
with  scarcely  any  decomposition,  and  yields  a  hydrazone  melting  at 
86—87°. 

Ethylideneacetone,  CHMe.'CH-COMe,  is  obtained  when  hydracetyl- 
acetone  is  boiled  for  some  time  with  acetic  anhydride.  It  is  a  colour- 
less liquid,  boiling  at  122° ;  it  has  an  odour  resembling  croton aldehyde, 
but  less  pungent,  and  a  specific  gravity  at  15°  =  0*861.  Experiments 
are  in  progress  on  the  action  of  formaldehyde  on  acetone. 

A.  R.  L. 

Derivatives  of  Trimethylene  Chlorobromide.  By  P.  Blank 
{Ber.,  25,  3040— 3047).— -y-T/uWziz^rawitZe,  S(C3H6-CONH2)2,  is 
obtained  by  dropping  7-thiodibutyronitrile  (Gabriel,  Abstr.,  1890, 
1221)  into  concentrated  sulphuric  acid  (4  parts)  cooled  by  ice,  diluting 


*  This  figure  seems  to  be  a  misprint,  probably  for  0*99916. 
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■witli  water,  precipitating  the  sulphuric  acid  by  barium  carbonate,  and 
evaporating  the  filtrate.  Tt  crystallises  in  mushroom-like  aggregates 
of  delicate  needles,  melts  at  152'',  and  gives  7-thiodibutyric  acid  (loc. 
cit.)  on  hydrolysis.  The  latter  yields  on  oxidation  ^/-sidphonedibutyric 
acid,  S02(C3H6-COOH)3. 

Etliyl  ^{-cyanopropylmalonate,  C]N'*C3H6*CH(COOEt)2,  is  formed  by 
boiling  a  solution  of  sodium  (1*19  grams)  in  absolute  alcohol  (20  c.c.) 
with  ethyl  malonate  (16*3  grams)  and  7-chlorobutyronitrile  (9'5 
grams),  in  a  reflux  apparatus  for  three  hours,  driving  over  the  un- 
altered nitrile  in  a  current  of  steam,  and  extracting  the  residual  oil 
with  ether.     After  twice  fractionating,  it  passes  over  at  290 — 295°. 

^(-Anilidohutyronitrile,  NHPh'CsHe'CN,  is  produced  when  7-chloro- 
butyronitrile is  heated  on  the  water-bath  for  three  hours  with  aniline 
(3  parts)  ;  the  platinochlo7'ide  melts  at  191°  with  decomposition. 

^l-Tiperidylbutyronitrile,  CsNHio'CsHg'CN,  prepared  by  gradually 
adding  7-chlorobutyrQnitrile  (48"6  grams)  to  piperidine  (40  grams), 
cooled  by  ice,  shaking  the  mixture,  and  driving  over  the  unaltered 
reagents  in  a  current  of  steam,  boils  at  241 — 245°.  The plati7iochloride 
melts  at  171—172°,  and  the  picrate  at  113—115°.  When  the  nitrile 
is  heated  with  concentrated  hydrochloric  acid  (5  parts)  in  a  sealed  tube 
at  100°  for  three  hours,  <-j-piperid,ylbutyric  acid,  which  yields  a  picrate 
melting  at  158°,  is  obtained ;  whilst  if  it  is  dissolved  in  absolute 
alcohol  (27  parts)  and  boiled  with  sodium  (2  parts),  h-piperidylhutyl- 
amine,  CsN'Hio'CiHg'lS'Hs,  which  boils  at  225°  (743  mm.),  and  gives  a 
plafinochloride  melting  at  215°,  is  formed. 

When  a  solution  of  7-plienoxybutyronitrile  (Gabriel,  Abstr.,  1892, 
131)  in  5  per  cent,  alcoholic  ammonia  (8  parts)  is  saturated  with 
hydrogen  sulphide,  heated  at  100°,  and  the  solvent  evaporated,  ether 
extracts  from  the  residue  r^-phenoxybutyrothiarnlde,  OPh'CsHe'CS'NHa, 
which  crystallises  from  water  in  long  needles ;  the  smaller  portion, 
insoluble  in  ether,  separates  from  hot  water  in  needles,  melts 
at  176°  with  decomposition,  and  is  phenoxybutyramidine  thiosulphate, 
[OPh-CaHe-C  (NH)-NH2]2,H2S203. 

When  ^-phenoxybutylamine  hydrobromide  (6  grams)  is  heated  with 
fuming  hydrobromic  acid  (20  c.c.)  in  a  sealed  tube  at  150°  for  4 — 5 
hours,  and  the  product  evaporated  to  dryness,  the  residue  gives 
pyrrolidi]»e  on  distillation  with  potassium  hydroxide  solution,  and  by 
fractional  precipitation  with  picric  acid  c-bromobutylamine  pici^ate, 
CHaBr'CsHe'NHzjCeHsNsO:,  which  crystallises  in  leaflets  and  melts  at 
105°,  is  obtained. 

When  paracresol  (50  grams)  and  trimethylene  chlorobromide  (82 
grams)  are  added  to  a  solution  of  sodium  (10'6  grams)  in  absolute 
alcohol  (120  c.c),  the  mixture  warmed  on  the  water-bath  for 
about  three  hours,  and  water  added,  an  oil  separates  ;  on  distilling 
this,  the  main  portion  consisting  of  r^-chloropropyl  paratolyl  ether, 
CH2Cl-C2H4-OC6H4Me,  passes  over  at  252—260°  (754  mm.),  whilst 
the  fraction  boiling  above  300°  is  trimethylenegiycol  diparatolyl  ether, 
C3H6(OC6H4Me)2,  which  crystallises  from  alcohol  in  slender,  felted 
needles,  and  melts  at  94°.  If  7-chloropropyl  paratolyl  ether  (33  grams) 
is  boiled  with  a  mixture  of  ethyl  malonate  (28'8  grams)  and  sodium 
(4-12  grams)  dissolved  in  absolute  alcohol  {QQ  grams)  for  11  hours,  it 
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yields  ethyl  paracresoxypropylTnalonate,  which  is  converted  into  th& 
potassium  salt  by  heating  it  with  30  per  cent,  alcoholic  potash ;  the 
corresponding  acicZ,  MeO-C6H4-G3He-CH(COOH)2  melts  at  116— 119°. 
On  heating  the  latter  until  the  evolution  of  gas  ceases,  B-paracresoxy- 
valeric  acid,  C7H70'C4H8*COOH,  passes  over  at  325°;  it  melts  at 
96°.  By  heating  this  with  phosphorus  pentachloride,  and  treating 
the  resulting  chloride  with  dilute  ammonia,  it  furnishes  the  amide, 
C7H70'C4H8'CONH2,  which  crystallises  from  dilute  alcohol  in  long, 
felted  needles,  and  melts  at  152°. 

When  ^-paracresoxy valeric  acid  is  distilled  with  lead  thiocyan- 
ate,  the  corresponding  nifrile  passes  over  between  296"  and  310^ ; 
it  is  converted  into  e-paracresoxyamylamine,  MeO*C6H4*C5Hio'NH2, 
by  treatment  with  the  requisite  amount  of  sodium  dissolved  in 
absolute  alcohol ;  the  hyd7'0 chloride  melts  at  188°,  and  the  platino- 
chloride  at  202°  with  decomposition.  When  the  last-mentioned  base 
is  heated  in  a  sealed  tube  at  150°  for  five  hours  with  fuming  hydro- 
bromic  acid,  it  gives  e-bromamylamine,  CHaBr'CiHg'NHj,  which  is 
isolated  by  means  of  its  pic  rate  (m.  p.  108 — 110°).  A.  R.  L. 

An  Index  to  the  Literature  of  Angelic  and  Tiglic  Acid& 
from  1842  to  1892.  By  H.  P.  Talbot  {Tech^wl.  Quart.,  5,  Nos.  1 
and  2). — A  summary  of  the  various  investigations  on  angelic  and  tiglic 
acids,  accompanying  an  index  (both  of  authors  and  subjects)  to  the 
literature  of  the  subject.  The  index  is  believed  to  be  practically 
complete  to  April,  1892. 

Succinic  Acid.  By  A.  Rau  {Chem.  Centr.,  1892,  ii,  155—157 ;. 
from  Uevue  Hygiene,  14,  225 — 242). — The  following  amounts  of 
succinic  acid  are  dissolved  at  15°  by  100  parts  of  the  solvents 
named  : — Anhydrous  ether,  1*193  ;  alcohol,  96  per  cent.,  9*986  ;  90  per 
cent.,  11*984;  methyl  alcohol,  15*73;  acetone,  5*54.  To  estimate 
succinic  acid  in  an  alcoholic  liquid,  it  is  concentrated  to  a  syrup, 
extracted  repeatedly  with  boiling  alcohol,  the  filtered  extract  eva- 
porated, the  residue  dissolved  in  a  little  hot  water,  cooled,  filtered, 
barium  nitrate  and  3 — 4  vols,  of  90  per  cent,  alcohol  added,  and  the 
whole  stirred  vigorously.  The  precipitate  is  collected  on  a  filter, 
washed  with  70  per  cent,  alcohol,  warmed  with  sodium  carbonate, 
filtered,  the  filtrate  neutralised  with  nitric  acid,  evaporated  to  a 
small  bulk,  neutralised  with  ammonia,  magnesia  mixture  (prepared 
from  the  nitrate)  added,  and  the  whole  allowed  to  remain  for  3 — 4 
hours.  It  is  then  filtered,  heated  with  potash  until  the  ammonia  is 
expelled,  filtered,  and  neutralised  with  nitric  acid.  The  liquid  ia 
concentrated  to  100 — 150  c.c,  precipitated  with  dilute  silver  nitrate 
(1  :  20),  and  the  precipitate  collected  on  a  weighed  filter,  dried,  and 
weighed.  If  the  original  liquid  contained  chlorides,  these  must  be 
estimated  on  a  separate  sample,  and  a  correction  applied  to  the  above 
result. 

Wines  examined  contained  from  0*317  (in  a  sample  of  Pfalzer  wine) 
to  1512  grams  (in  a  sample  of  genuine  sour  Tokay)  of  succinic  acid 
per  litre.  Experiments  Avere  made  on  the  fermentation  of  15  per  cenr. 
solutions  of  cane  sugar,  pure  grape  sugar,  and  maltose,  at  15°,  25°, 
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and  35° ;  to  each  100  c.c.  of  the  solution  were  added  25  c.c.  of  a  solution 
of  25  grams  of  acid  potassium  phosphate,  85  grams  of  silver  sulphate, 
and  20  grams  of  asparagine  per  litre,  to  serve  as  food  for  the  ferment. 
It  appears  that  the  formation  of  succinic  acid  is  not  diminished  by  a 
lowering  of  temperature,  nor  is  it  increased  by  the  addition  of  the  food* 
solution ;  precisely  the  opposite  is  true  of  the  formation  of  glycerol. 
The  presence  or  absence  of  air  has  no  e:ffect  on  the  formation  either 
of  glycerol  or  of  succinic  acid.  The  more  energetic  the  action  of  the 
yeast  cells,  the  more  succinic  acid  is  usually  formed.  It  seems  thus 
that  succinic  acid  is  a  normal  product  of  the  alcoholic  fermentation, 
and  its  formation  does  not  depend  on  a  simultaneous  production  of 
glycerol.  «  C.  F.  B. 

Decomposition  of  the  Ethyl  Salts  of  some  Chloro-^-ketonic 
Acids  by  Dilute  Sulphuric  Acid.  By  A.  Peratoner  (Gazzetta,. 
22,  ii,  37 — 44) . — Ethyl  chloroxalacetate  (30  grams), when  boiled  for  an 
hour  with  dilute  (1 : 5)  sulphuric  acid  (150  c.c.)  in  a  reflux  apparatus, 
gives  oif  very  little  carbonic  anhydride.  The  product  yields  a  resinous 
substance  with  phenylhydrazine,  but  on  treating  it  with  barium  hydr- 
oxide, and  subsequently  removing  the  excess  of  barium,  barium 
oxalate  is  obtained.  The  filtrate  from  this,  after  concentration,  yields 
crystals  of  barium  chloracetate,  and  on  again  filtering  and  treating 
with  silver  nitrate,  a  precipitate  of  silver  chloracetate  is  thrown 
down.  The  hydrolysis,  therefore,  proceeds  in  accordance  with  the 
equation 

COOEt-CO-CHCl-COOEt  +  3H2O  =  H2C2O4  +  CH^Cl-COOH 

+  2EtOH. 

Ethyl  chloracetoacetate,  when  similarly  treated,  evolves  much  carb- 
onic anhydride,  and  monochloracetone  is  obtained  on  distilling  the 
product.  On  prolonged  heating,  the  ethyl  salt  decomposes,  with  form- 
ation of  monochloracetic  acid. 

Ethyl  chlorobenzoylacetate,  when  treated  with  dilute  sulphuric  acid, 
yields  w-chloracetophenone,  which  may  be  separated  by  distillation  in 
a  current  of  steam  ;  the  aqueous  distillate  also  contains  benzoic  acid, 
and  monochloracetic  acid  is  produced  during  the  hydrolysis. 

W.  J.  P. 

Specific  Gravities  of  some  Isomeric  Acids.  By  S.  Taxatar 
and  C.  TcHELEBiEFF  (J.  Enss.  Chem.  Soc,  22,  548— 549).— The  authors 
have  made  determinations  of  the  specific  gravities  of  various  pairs  of 
solid  isomeric  acids,  using  a  pyknometer  with  australene  {in  which 
the  substances  are  insoluble)  as  liquid.    Their  results  are  exhibited  in 

Acid.  Sp.  gr.  Mol.  vol. 

Fumaric 1*625  71-38 

Maleic 1-590  72-95 

Succinic 1-554  75-93 

Isosuccinic     1-455  81  -09 

Dimethylsuccinic   (fumaroid). .  1-314  111-11 

(malemoid)  1-339  109-03 
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Hhe  accompanying  table,  tlie  temperature  of  experiment  being  18*5° 
to  20°,  and  water  of  the  same  temperature  being  chosen  as  standard. 

J.  W. 
Oxidation  of  Diallyloxalic  Acid  by  Potassium  Permanganate. 

By  S.  Phokin  (/.  Rnss.  Ghem.  8oc.,  22,  522 — 535). — A  neutral  solution 
of  the  potassium  salt  of  diallyloxalic  acid  was  cooled  in  ice,  and  to  it  there 
was  added  drop  by  drop  a  1  percent,  solution  of  potassium  permangan- 
ate, in  such  quantity  that  to  1  mol.  of  acid  there  were  2 — 3  atoms  of 
available  oxygen.  On  the  following  day,  the  solution  was  filtered 
from  the  oxide,  and  treated  with  carbonic  anhydride.  A  portion  was 
investigated  for  neutral  organic  substances,  but  none  were  found. 
The  bulk  of  the  solution  was  then  treated  wit^  sulphuric  acid,  corre- 
sponding with  the  amount  of  potassium  present,  and  distilled.  The 
acid  distillate  was  found  to  contain  nothing  but  formic  acid.  In  order 
to  obtain  the  non-volatile  substances  in  the  solution  which  remained, 
it  was  extracted  first  of  all  with  ether.  In  the  ethereal  extract  un- 
changed diallyloxalic  acid,  oxalic  acid,  and  some  formic  acid  were 
found.  The  aqueous  portion  was  now  evaporated  to  dryness,  and 
treated  with  alcohol,  in  which  all  the  organic  substances  dissolved. 
In  order  to  remove  the  oxalic  acid,  the  aqueous  solution  of  the  extract 
was  treated  successively  with  lead  carbonate  and  hydrogen  sulphide  ; 
the  filtrate  from  the  sulphide  precipitate  was  again  evaporated  to  dry- 
ness and  extracted  with  alcohol.  On  evaporating  the  alcohol,  a 
syrupy  mass  was  left ;  this  was  the  chief  product  of  the  oxidation, 
and  consisted  of  a  mixture  of  tetrahydroxyoctolactone  and  a  lactonic 
4icid. 

The  lactonic  acid,  C-HioOe,  is  probably 

COOH-CH2-C(OH)<^^^>CH-CH2-OH. 

The  calcium  salt  of  the  bibasic  acid,  corresponding  with  this  lactonic 
acid,  is  very  slightly  soluble  in  water,  and  advantage  was  taken  of 
this  property  in  order  to  separate  the  two  products  of  oxidation,  these 
being  boiled  up  with  calcium  hydroxide  and  water.  In  order  to 
obtain  the  free  lactonic  acid,  the  calcium  salt  was  dissolved  in  acetic 
:acid,  and  decomposed  by  precipitation  with  oxalic  acid ;  the  solution 
wius  fi.ltered,  and  the  filtrate  boiled  to  get  rid  of  acetic  acid.  The 
oxalic  acid  present  was  then  removed,  and  the  pure  lactonic  acid, 
which  forms  a  thick,  yellow  syrup,  was  obtained  as  above.  Its  barium 
.salt,  Ba(C7H906)2,  may  be  obtained  by  treating  it  with  barium 
carbonate,  filtering,  and  precipitating  with  alcohol.  The  barium  salt 
of  the  bibasic  acid,  BaCrHioO?,  is  a  gummy  mass,  whilst  the  calcium. 
salt,  CaCvHioOT,  is  pulverulent,  and  nearly  insoluble  in  water. 
Tetrahydroxyoctolactone,  CsHuOe,  probably 

CH2(OH)-CH(OH)-CH2-C(OH)<^^^>CH-CH2-OH, 

forms  a  syrup  having  a  sweet  taste.  The  calcium  salt  of  the  corre- 
sponding acid,  Ca(C8Hi507)2  -{-  2H2O,  is  soluble  in  water.  Ths  barium 
.salt  is  a  yellow,  vitreous  mass,  and  anhydrous.  The  acid  can  form 
basic  barium  and  calcium  salts. 


I 
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Bulitch  (/.  Russ.  Chem.  Soc,  19,  73)  found  a  tetrahydroxyocto- 
lactone  amongst  tlie  products  obtained  on  oxidising  diallyloxalic  acid 
by  means  of  nitric  acid.  The  authors  consider  this  lactone  to  be 
isomeric,  and  not  identical,  with  theirs,  and  think  it  probably  has  the- 

formula  CH3-CH(OH)-CH(OH)-C(OH)<^^(J^^2>CH.CH3. 

J.  W. 

Action  of  Bromine  on  Closed  Chain  Hydrocarbons  in. 
presence  of  Aluminium  Bromide.  By  V.  Markovnikoff  (Compt. 
rend.,  115,  440 — 442). — The  author's  researches  lead  to  the  conclusion 
that  the  action  of  bromine  on  naphthenes  in  presence  of  aluminium 
bromide  at  the  ordinary  temperature,  affects  chiefly  the  hydrogen  atoms 
of  the  closed  chain,  and  converts  the  open  chain  into  a  benzene  ring,. 
in  which  all  the  hydrogen  atoms  are  displaced  by  bromine  whilst  the 
lateral  chaijis  remain  intact.  To  this  rule,  however,  the  simplest 
naphthene,  C6H12,  is  an  exception,  since  it  yields  no  hexabromobenz- 
ene.  So  far,  results  have  been  obtained  up  to  Cg  only,  and  all  attempts 
to  obtain  crystalline  products  from  napthenes  of  Cio  and  higher  have- 
failed.  It  would  seem  that  the  formation  of  crystalline  products 
becomes  more  and  more  difficult  as  the  complexity  of  the  lateral 
chains  increases ;  propylraphthene,  for  example,  yields  only  a  very- 
small  quantity  of  crystalline  tribromopseudocumene. 

When  the  hydrocarbons  contain  only  methyl  groups,  the  reaction, 
gives  definite  results,  and  can  be  used  for  the  qualitative  detection  of 
naphthenes.  A  very  small  fragment  of  aluminium  is  allowed  to  burn 
in  a  test  tube  containing  about  0*5  gram  of  bromine,  and  after  the 
latter  has  cooled,  '6  or  4  drops  of  the  hydrocarbon  under  examination 
are  added.  There  is  an  immediate  reaction,  and  after  the  excess  of 
bromine  has  been  expelled  by  evaporation,  microscopic  crystals  are 
seen,  impregnated  with  an  oily  liquid. 

In  some  cases  there  is  transposition  of  the  lateral  chains.  Octo- 
naphthene,  for  instance,  always  yields  tetrabromoparaxylene,  although 
in  its  other  reactions  it  behaves  as  hexahydrometadimethylbenzene. 
Bromine,  under  the  conditions  indicated,  acts  on  the  derivatives  of 
the  naphthenes  as  well  as  on  the  naphthenes  themselves. 

C.  H.  B. 

Suberene,  a  New  Hydrocarbon.  By  Y.  Markovnikoff  {Compt. 
rend.,  115,  462 — 464). — Amongst  the  products  of  the  action  of  fuming^ 
hydriodic  acid  on  suberonyl  alcohol  at  280°  (Abstr.,  1890,  728)  is  a 
hydrocarbon,  C7H14,  which  has  hitherto  been  regarded  as  heptamethyl- 
ene.  This  hydrocarbon,  however,  does  not  yield  crystalline  products- 
with  bromine  in  presence  of  aluminium  bromide,  if  thp  action  is 
allowed  to  continue  for  a  short  time  only,  but  if  these  substances  are 
allowed  to  react  for  several  days  in  a  sealed  tube,  pentabromo- 
toluene  is  obtained.  It  would  seem,  therefore,  that  the  supposed 
heptamethylene  is  really  hectanaphthene  or  hexahydrotoluene,  and  it 
would  follow  that  suberone  is  probably  a  derivative  of  heptanapthene, 
but  this  last  conclusion  cannot  be  regarded  as  established. 

When  suberonyl  iodide  is  allowed  to  act  on  zinc  for  several  days, 
with  repeated  addition  of  small  quantities  of  hydrochloric  acid,  a 
hydrocarbon  is  obtained,  which,  after  distillation  over  sodium,  boils  at- 
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117°;  sp.gr.  =  08253.  It  reacts  readily  with  bromine  in  presence 
of  aluminium  bromide,  and  after  about  12  hours  is  converted  into  a 
crystalline  mass  of  small  needles  of  pentabromotoluene.  The  conditions 
under  which  this  hydrocarbon  is  produced  render  it  very  improbable 
that  any  isomeric  change  takes  place  at  the  moment  of  its  formation. 
Its  high  boiling  point  and  specific  gravity  indicate  that  it  belongs  to 
a  hitherto  unknown  series  of  hydrocarbons,  and  the  author  grives  it 
provisionally  the  name  suhere^ie.  C.  H.  B. 

Hexiodobenzene.  By  G.  E.  Shaw  (Chem.  News,  66,  141). — By 
heating  250  grams  of  iodine  with  100  c.c.  of  pure  benzene  and  200  c.c. 
of  strong  sulphuric  acid  for  a  few  hours  daily  during  10  days,  a  product 
was  obtained  containing,  in  addition  to  mono-  and  di-iodobenzene,  hex- 
iodobenzene ;  this  was  separated  by  means  of  its  comparative  insolu- 
bility in  alcohol  and  benzene.  By  crystallisation  from  carbon  bi- 
sulphide and  treatment  with  animal  charcoal  it  was  obtained  in  white 
needles,  melting  at  248°  (corr.)  ;  it  is  freely  soluble  in  aniline  and 
nitrobenzene.  D.  A.  L. 

Preparation  of  a-Trinitrotoluene.  By  C.  Haussermanx  {Zeit. 
ang.  Chem.,  1891,  661 — 662). — Toluene  may  be  converted  into  its 
trinitro-derivative  in  a  single  operation ;  but  in  practice  it  is  better 
to  start  from  dinitrotoluene,  which  is  readily  obtained  pure  by  mix- 
ing 100  parts  of  paranitrotoluene  gradually  with  a  mixture  of  75  parts 
of  92  per  cent,  nitric  acid  and  150  parts  of  sulphuric  acid.  The  acid 
mixture  must  be  poured  into  the  nitrotoluene,  and  the  temperature 
should  at  first  not  exceed  60 — 65°.  After  all  the  acid  has  been  added, 
the  whole  is  heated  for  half  an  hour  up  to  80 — 85°,  and  the  acid  is 
then  separated  from  the  crude  product.  This  is  composed  of  a  crys- 
talline mass,  solidifying  at  69 "5°,  and  is  completely  free  from  the 
mono-  or  tri-nitro-derivative.  A  formation  of  isomeric  compounds 
•does  not  take  place,  and  even  oxidation  products  are  only  present  in 
traces  ;  in  fact,  the  reaction  is  almost  quantitative. 

The  trinitro-derivative  is  obtained  w^hen  the  dinitro-compound  is 
dissolved,  by  the  aid  of  a  gentle  heat,  in  four  times  its  weight  of 
sulphuric  acid,  and  carefully  mixed  with  1'5  times  its  weight  of 
(92  per  cent.)  nitric  acid,  then  finally  heated  up  to  90 — 95°.  The 
solution,  which  is  at  first  clear,  soon  becomes  turbid,  and  a  layer  of  a 
clear,  yellow  oil  accumulates  on  the  surface  and  gradually  increases. 
The  reaction  may  be  considered  as  finished  when  the  slight  evolution 
of  gas  completely  ceases,  which  is  generally  the  case  after  four  or  five 
hours.  The  operation  is  then  stopped,  and  after  the  removal  of  the 
undecomposed  acid,  the  residue  is  washed  first  with  hot  water,  and 
finally  with  very  weak  soda  solution.  From  100  parts  of  dinitro- 
toluene, about  105  parts  of  the  trinitro-product  are  obtained  in  the 
form  of  a  nearly  white,  well  crystallised  mass,  which  in  its  crade 
state  solidifies  at  79°.  When  recrystallised  from  hot  alcohol,  its 
melting  point  is  raised  to  81*5°. 

If,  for  its  preparation,  use  is  made  of  ordinary  commercial  dinitro- 
toluene (melting  point  60 — 64°),  the  ar-tion  does  not  proceed  so  quietly, 
iind  red  fumes  are  evolved,  showing  a  partial  decomposition  of  the 
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•substance.  Although  a  pure  product  is  finallj'  obtained,  the  yield  of 
iihe  compound  is  about  10  per  cent,  less  than  in  the  process 
described,  and  there  is  also  a  great  waste  of  nitric  acid.  It  must  also 
be  remembered  that  trinitrotoluene  is  not  absolutely  insoluble  in  hot 
Avater,  so  that  over- washing  may  cause  serious  loss.  It  is  also  slightly- 
decomposed  on  prolonged  treatment  with  alkalis  or  even  their  carb- 
onates. L.  DE  K. 

Dinitrochlorotoluene  and  the  Synthesis  of  Azine  Dyes.     By 

R.  NiETZKi  andE.  Rehe  (Ber.,  25,3005 — 3009). — Dinitrochlorotoluene, 
[Me  :  CI  :  NO^  :  NO2  =1:2:3:5]  is  obtained  by  adding  ortho- 
chlorotoluene  (1  part)  to  a  well- cooled  mixture  of  nitric  acid  (sp.  gr. 
=  1"48,  3  parts)  and  concentrated  sulphuric  acid  (9  parts).  The 
reaction  is  completed  by  heating  at  80"^  for  a  few  hours,  and  the  mix- 
ture is  then  poured  on  to  ice.  It  crystallises  from  alcohol  in  almost 
colourless  needles,  melts  at  45°,  and  is  easily  soluble  in  alcohol  and 
Either.  When  heated  with  alcoholic  ammonia,  it  yields  the  dinitro- 
orthotoluidine  melting  at  208°,  and  when  boiled  with  alcoholic  potash, 
it  yields  the  dinitro-orthocresol,  melting  at  85°.  When  reduced  with 
stannous  chloride,  it  is  converted  into  a  chlorotoluylenediamine ; 
this  crystallises  from  water  in  needles,  melts  at  73°,  and  yields 
well  crystallised  salts,  and  a  diacetyl  derivative  when  treated  with 
acetic  anhydride.  Dinitrochlorotoluene,  like  the  corresponding 
benzene  derivative,  reacts  with  amines,  and  the  chlorine  atom  is 
replaced  by  the  ami  do-group.  With  aniline,  it  yields  dinitrotolyl- 
;phenylamine,  which  crystallises  in  beautiful,  red  plates,  and  melts  at 
169°.  With  paraphenylenediamine,  it  yields  dinitrotolylamidophenyl- 
amine  and  tetranitroditolylparaphenylenediamine. 

Dinitrotolylaviidophenylamine  crystallises  from  alcohol  in  black 
needles,  melts  at  170°,  and  dissolves  in  hot  dilute  sulphuric  acid, 
from  which  solution  a  yellow  sulphate  is  precipitated  on  cooling. 
The  acetyl  derivative  melts  at  210°. 

Tetranitroditolylparaphenyle7iediamine  crystallises  from  nitrobenz- 
•ene  in  small,  brownish-red  needles,  and  melts  above  330°. 

By  the  action  of  dinitrochlorotoluene  on  dimethylparaphenylene- 
■diamine,  a  base  is  obtained  which  crystallises  in  brownish-black 
needles,  is  easily  soluble  in  hot  dilute  mineral  acids,  and  on  reduction 

with  stannous  chloride  and  hydrochloric  acid  is  easily  converted  into 

6      2,4         1  4 

the  base  C6H2Me(NH2)2-NH-C6H4-NMe2.  This  only  differs  from  the 
leaco-base  of  toluylene-blue  in  the  position  of  the  methyl  group,  which 
in  the  latter  is  meta-  relatively  to  the  amido-group.  The  hydrochloride 
is  very  easily  oxidised,  and  cannot  therefore  be  obtained  pure. 

The  azine,  ISTHa-CeHiMeiNaiCeHa-NMea,  is  obtained  by  heating  the 
■stannochloride  of  the  preceding  base  (30  grams),  dissolved  in  water 
(1  litre),  and  previously  neutralised  with  calcium  carbonate,  with 
Weldon  mud  (30  grams,  60  per  cent.  MnO^)  on  the  water  bath.  It 
•crystallises  from  dilute  alcohol  in  beautiful  needles,  having  a  coppery 
lustre,  and  does  not  contain  water  after  drying  at  100°.  The  aqueous 
solution  is  yellowish-brown  ;  the  ethereal  solution  exhibits  agreenish- 
jellow  fluorescence.     The  salts  are  very  similar  to  those  of  toluylene- 
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red,  but  impart  a  yellower  shade  to  fibres.  It  dissolves  in  concen- 
trfited  sulphuric  acid  forming  a  green  solution,  which  on  dilution  turns 
blue  and  then  red.  E.  C.  R. 

Orthocyano-  and  Orthonitro-benzyl  Chloride.  By  H.  Cassireb 
(JBer.,  25,  S018— SOW).— Phenoxyorthotoluonitrile,  OPh-CH2-C6H4-CN, 
is  prepared  by  adding  orthocyanobenzyl  chloride  (7'65  grams)  dis- 
solved in  alcohol  (25  c.c.)  to  a  solution  of  sodium  (I'lo  grams)  and 
phenol  (4*7  grams)  in  alcohol  (30  c.c),  and  heating  the  mixture  on 
the  water-bath  until  it  has  a  neutral  reaction,  when  the  compound 
separates.  It  crystallises  from  light  petroleum  in  white  needles,  and 
melts  at  68—65°.  The  thiamide,  OPh-CHg-CeH^'CS-NHz,  is  obtained 
when  the  nitrile  (5  grams)  is  dissolved  in  alcoholic  ammonia  (IOc.c.)» 
and  the  solution  saturated  with  hydrogen  sulphide  and  heated  in  a 
sealed  tube  at  100"  for  two  hours.  It  crystallises  from  dilute 
alcohol  in  slender,  bright-yellow  needles,  and  decomposes  when 
treated  with  zinc  and  hydrochloric  acid.  An  attempt  to  reduce 
phenoxyorthotoluonitrile  with  zinc  and  hydrochloric  acid  was  also  un- 
successful, and  no  characteristic  compounds  were  obtained  by  the 
action  of  concentrated  sulphuric  acid  on  this  compound. 

Ethoxycrihotoluonitrile,  OEt'CH2*C6H4*CN',  is  prepared  by  heating 
orthocyanobenzyl  chloride  (7'65  grams)  dissolved  in  alcohol  (20  c.c.) 
with  a  solution  of  sodium  (1*15  grams)  in  alcohol  (40  c.c.)  on  the 
water-bath.  After  distilling  off  the  alcohol,  the  compound  remains, 
as  an  oil ;  it  boils  at  242°,  and  gives  Y^-phthalimidine  (Abstr.,  1887, 
1088)  when  dissolved  in  cooled  concentrated  sulphuric  acid.  The 
thiamide,  OEt-CHj-CeHi'CS-NHa  melts  at  84°. 

When  orthocyanobenzyl  chloride  is  dissolved  in  75  per  cent,  acetic 
acid,  and  the  solution,  after  being  saturated  with  hydrogen  chloride, 
is  heated  in  a  sealed  tube  at  100°,  it  yields  phthalimide  and  ammonium 
chloride. 

OrtJioajanodiphenylmethane,  CN"*C6H4'CH3Ph,  is  obtained  when 
orthocyanobenzyl  chloride  (10  grams)  is  boiled  with  benzene  (50  c.c.) 
and  aluminium  chloride  (10  grams)  for  12  hours.  It  boils  at 
313 — 314'',  melts  at  19°,  and  is  insoluble  in  light  petroleum.  When 
the  compound  is  heated  in  a  sealed  tube  at  170 — 180"  with  hydro- 
chloric acid  (sp.  gr.  1'19),  orthobenzylbenzoic  acid  (m.  p.  117°)  is 
produced  ;  whilst  if  heated  in  a  sealed  tube  at  100°  with  a 
solution  of  hydrogen  chloride  in  75  per  cent,  acetic  acid,  orihohenzyl- 
benzmnide,  CH2Pli'C6Hi*CO-NH2,  is  formed;  this  crystallises  from 
alcohol  in  white  needles,  and  melts  at  163°.  It  also  yields  the  nitro- 
derivative,  CX'Ci3Hio'N02,  on  treatment  with  fuming  nitric  acid,  and 
when  it  is  cautiously  heated  on  the  water-bath  with  concentrated 
sulphuric  acid,  a  mixture  of  anthranol  and  anthraquinone  is  ob- 
tained. 

Orthohenzylbenzylamine,  CHoPh-CeHi-CHa-NHa,  is  produced  in  small 
quantity  when  a  solution  of  orthocyanodiphenylmethane  (10  grams) 
in  alcohol  (200  c.c.)  is  heated  in  a  reflux  apparatus  with  sodium 
(20  grams)  ;  the  hydrochloride  melts  at  220°,  and  the  platino- 
chloride  at  197°.  the-  thiamide,  CHsPh-CeHi'CS-NHa  is  formed 
when  a  solution   of  the  cyano-compound  in   alcoholic  ammonia   is 
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saturated  with  hydrogen  sulphide,  and  heated  at  100°  in  a  sealed 
tube  ;   it  melts  at  153°. 

OrthocyanophenyUolylmetJiane,  Cl^'C6H.i'CH2'C6RiM.e,  is  obtained  by 
heating  together  orthocyanobenzyl  chloride,  toluene,  and  alaminium 
chloride.  It  boils  at  32*4—326°  (750  mm.)  or  at  296°  (89  mm.),  and, 
when  heated  at  100°  with  a  saturated  solution  of  hydrogen  chloride 
in  75  per  cent,  acetic  acid,  yields  the  amide,  NH2'CO'C6H4-CH2"C6HtMe, 
which  crystallises  from  benzene  in  white  leaflets,  and  molts  at  123°. 

Ethyl  diorthocyanobenzylcy  an  acetate,  CN'C(CH2*C6E[4-CN)2*COOEt, 
is  obtained  when  a  solution  of  orthocyanobenzyl  chloride  (15' 1  grams) 
dissolved  in  alcohol  (20  c.c.)  is  added  to  a  mixture  of  ethyl  cyan- 
acetate  (11*3  grams)  and  sodium  (2*3  grams)  dissolved  in  alcohol 
(40  c.c).  It  separates  from  dilute  alcohol  in  white,  rhombic  crystals, 
melts  at  122  —  123°,  and  when  heated  on  the  water-bath  with  normal 
alcoholic  potash  yields  the  corresponding  acid;  this  melts  at  160°  with 
evolution  of  carbonic  anhydride  and  the  formation  of  diorthocyano- 
henzylacetonitrile,  a  compound  which  crystallises  from  dilute  alcohol  in 
tufts  of  needles,  melts  at  130°,  and  is  insoluble  in  ether.  Ethyl 
dibenzylcyanacetate  is  obtained  in  a  similar  manner  from  benzyl 
chloride  and  ethyl  cyanacetate  ;  on  hydrolysis  with  alcoholic  potash, 
it  gives  the  acid  CN''C(CH2Ph)2'COOH,  which  separates  from  alcohol 
in  granular  crystals,  and  melts  at  188 — 189°  with  evolution  of  carb- 
onic anhydride,  and  the  formation  of  dibenzylacetonitrile  (Abstr., 
1888,  705).  ^ 

Ortho7dtrohenzyl  thiocyanate,  l^Oz'Ce^i'CH'i'SCl^,  is  prepared  by 
heating  a  solution  of  orthonitrobenzyl  chloride  (25  grams)  iii  alcohol 
(75  c.c.)  with  potassium  thiocyanate  (15  grams)  for  an  hoar  on  the 
water-bath  ;  it  is  precipitated  on  adding  water,  separates  from  dilute 
alcohol  in  rhombic  crystals,  and  melts  at  75° ;  it  exerts  an  irritating 
eifect  on  the  mucous  membrane.  When  an  alcoholic  solution  is 
heated  on  the  water-bath  in  a  reflux  apparatus  with  3^  times  its 
weight  of  stannous  chloride  and  hydrochloric  acid  (sp.  gr.  1*19)  for 
two  hours,  orthamidohenzyl  thiocyanate  is  formed  and  can  be  isolated  in 
the  usual  manner;  it  crystallises  from  hot  water  in  almost  colourless, 
thick  needles,  and  melts  at  137 — 138°.  The  hydrochloride  forms  silky 
needles,  and  melts  at  212°;  the  platinochloride  melts  at  215 — 217°; 
and  the  picrafe  melts  at  223°  with  decomposition. 

If  orthonitrobenzyl  thiocyanate  is  dissolved  in  alcoholic  ammonia, 
and  a  current  of  hydrogen  sulphide  passed  through  the  solution  for 
two  hours,  a  yellow  compound  insoluble  in  water  and  in  acids  is 
obtained  ;  after  crystallisation  from  alcohol,  it  melts  at  1 12 — 113°,  and 
is  probably  orthonitrobenzyl  bisulphide,  S2(CH2*C6Hi'N02)2.  'A  com- 
pound having  properties  different  from  those  of  the  substance  last 
mentioned  has  been  described  as  orthonitiobenzyl  bisulphide  by 
Jahoda  (Abstr.,  1890,  488),  and  the  author  suggests  that  the  latter  is 
perhaps  the  corresponding  mercaptan  N02*C7H6*SH.  A.  R.  L. 

Preparation  of  Optically  Inactive  Cymene  from  Oil  of 
Caraway.  By  L.  Volpyan  {Ghem.  Gentr.,  814—815  ;  from  Fharm. 
Zeit.  Buss.,  31,  193 — 196,  211 — 216). — Opticall}- inactive  cymene  has 
not  previously  been  obtained  from  oil  of  caraway  in  a  pure  condition, 
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the  samples  prepared  invariably  containing  pome  terpen e,  or  con- 
sisting of  a  mixture  of  two  cjmenes.  In  order  to  prepare  a  pure 
hydrocarbon,  oil  of  caraway  was  distilled,  and  the  fraction  corain:^ 
over  at  165 — 225°  collected  apart  and  treated  with  sodium  hydrogen 
sulphite  and  potassium  hydroxide  in  order  to  remove  cuminaldehyde. 
The  oil  was  again  distilled,  when  each  fraction  of  higher  boiling  point 
was  found  to  be  less  dextrorotatory  than  the  one  obtained  immedi- 
ately before  it.  For  example,  the  160 — 163'^  fraction  had  a  rotatory 
power  [aji,  =  +22°  15',  whilst  the  174 — 176°  fraction  gave  [ajp  = 
+  3°  36'.  The  latter,  which  appeared  to  be  the  purest,  was  fraction- 
ated several  times,  and  finally  a  distillate,  boiling  constantly  at 
174 — 176°,  and  having  a  rotatory  power  [a]n  =  +2-36°,  was  obtained. 
This  product,  on  redistillation,  showed  no  further  lowering  of  the 
dextrorotatory  power. 

In  order  to  separate  the  terpene,  which  in  all  probability  gave  the 
hydrocarbon  its  optical  activity,  a  cymene,  having  the  rotatory  power 
[ajn  =  -f  8*41",  was  carefully  dehydrated  with  calcium  chloride,  satu- 
rated with  hydrogen  chloride  at  —  IS"",  and  fractionally  distilled  under 
a  reduced  pressure  of  50  mm.  The  103 — 106°  fraction  thus  obtained 
was  then  distilled  under  ordinary  pressure,  when  a  hydrocarbon  boil- 
ing constantly  at  175 — 177°,  and  giving  a  rotation  of  -|- 1*17°  in  a 
100  mm.  tube,  was  obtained.  On  repeating  the  treatment  with 
hydrogen  chloride,  a  pure  distillate  was  obtained,  of  the  formula 
CioHu,  which  boiled  constantly  at  175 — 177",  and  showed  no  rotatory 
power.  The  cymene  prepared  in  ihis  way  is  a  clear,  colourless  liquid, 
having  a  pleasant  odour  quite  distinct  from  that  of  01.  citri.  It  boils 
constantly  at  175 — 176'5°,  and  has  a  sp.  gr.  of  0'85957  at  15°,  and 
0-8585  at  20°.  G.  T.  M. 

Phenylacetylene  Diiodide.  By  A.  Peratoner  {Gazzptta,  22,  if, 
65 — 85). — The  author  has  attempted  to  prepare  stereo  isomeric 
phenylacetylene  diiodides,  but  with  the  same  lack  of  success  as  in  the 
case  of  acetylene  diiodide  (Abstr.,  1891,  654). 

A  mixtuie  of  phenylacetylene  (2  grams)  and  iodine  (5  grams)  dis- 
solved in  glacial  acetic  acid,  alcohol,  carbon  bisulphide,  or  con- 
centrated potassium  iodide  solution  (100  c.c.)  after  a  time  deposits  a 
product  which,  when  decolorised  by  sulphuroils  anhydride  and  crystal- 
lised from  alcohol  (50  per  cent.)  or  dilute  acetic  acid,  is  found  to 
be  phenylaceiylene  diiodide,  CPhllCHI.  It  crystallises  in  almost 
colourless  laminae,  melts  at  "^^^^  and  gives  otl'  iodine  at  150°;  the 
molecular  weight,  determined  by  the  ciyoscopic  method  in  acetic  acid 
solution,  is  normal.  It  soon  turns  red  on  exposure  to  light,  and  can  be 
distilled  in  a  current  of  steam.  The  same  substance  is  obtained  on 
heating  a  solution  of  phenylacetylene  (2  grams),  iodine  (5  grams), 
and  iodic  acid  (10  grams)  iu  absolute  alcohol  (20  c.c.)  for 
20' hours. 

On  oxidising  phenylacetylene  diiodide  with  chromic  acid  mixture, 
benzoic  acid  is  formed.  When  treated  with  zinc  dust  in  cold  alcoholic 
solution,  no  appreciable  action  occurs,  but  on  boiling  for  three  hours  in 
a  reflux  apparatus,  complete  reduction  to  phenylacetylene  takes  place. 
On  heating  the  diiodide  (5  grams)  with  mercuric  chloride  (10  grams) 
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and  water  (30  ^rams)  for  two  hours  in  a  closed  tube  at  110 — 120°,  and 
eliminating  the  unchanged  phenylacetylene  diiodide  by  distilling  the 
product  in  a  current  of  steam,  an  oi]  is  obtained  which,  after  two 
repetitions  of  the  above  treatment,  boils  at  222°,  and  agrees  in 
properties  with  the  phenjlacetylene  dichioride,  CPhCKCHCl,  described 
by  Dyckerhoff  (Abstr.,  1878,  327,  481).  Phenylacetylene  diiodide 
has  of  cour«e  a  similar  constitution. 

The  author  has  endeavoured  to  prepare  an  isomeric  diiodide  by 
heating  diiodocinnamic  acid  in  a  sealed  tube  at  120°  with  dilute 
hydrochloric  acid  (1:12).  The  product  contained  free  iodine,  and  on 
distilling  it  in  a  current  of  steam,  a  little  acetophenone  volatilised  and 
a  brown  resin  was  left.  This,  after  repeated  precipitations  from  its 
solution  in  benzene  by  light  petroleum  and  subsequent  crystallisation 
from  ether,  yielded  triphenylbenzene. 

On  heating  diiodocinnamic  acid  (10  grams)  with  water  (160  c.c.) 
in  sealed  tubes  at  140°  for  four  to  five  hours,  iodine  and  carbonic 
anhydride  are  liberated,  and  a  mixture  of  acetone  with  crystals  of 
the  triiodocinnamene  prepared  by  Liebermann  and  Sachse  (Abstr., 
1892,  470)  is  obtained.  On  heating  the  tubes  at  110"  for  two  hours, 
however,  a  mixture  of  unaltered  diiodocinnamic  acid  and  the  phenyl- 
acetylene diodide  described  above  is  formed. 

Action  occurs  when  phenyliodacetylene,  prepared  by  Liebermann 
and  Sachse's  method,  i,s  left  in  the  cold  for  24  hours  in  contact  with 
concentrated  hydriodic  acid,  or  the  mixture  is  heated  for  two  hours 
on  the  water- bath.  No  product  containing  iodine  could  be  isolated. 
On  passing  dry  hydrogen  iodide  into  a  cooled  solution  of  phenyliod- 
acetylene (10  grams)  in  glacial  acetic  acid  (100  c.c.)  and  leaving  the 
product  in  sealed  tnbes  for  eight  days,  a  satisfactory  yield  of  the 
phenylacetylene  diiodide  described  above  is  obtained.  W.  J.  P. 

Phenyliodacetylene.  By  A.  Peratoner  (Gazzetta,  22,  ii,  94—99). 
— Phenyliodacetylene,  CPhiCI,  boils  at  131 — 138°  under  a  pressure 
of  22  mm.  ;  at  140°  it  becomes  strongly  coloured,  and  on  cooling 
solidifies,  owing  to  the  formation  of  the  diiodide.  On  treating  it  with 
hydrogen  iodide  in  acetic  acid  solution,  a  product  is  obtained  from 
which  acetophenone  is  eliminated  by  distillation  in  a  current  o6 
steam  ;  the  residue  contains  triphenylbenzene.  It  is  slowly  con- 
verted into  a  resin  by  exposure  to  sunlight.  When  shaken  witii 
aqueous  alcoholic  ammoniacal  cuprous  chloride  solution  in  an 
atmosphere  of  hydrogen,  a  yellow  precipitate  is  formed ;  this  is 
collected,  washed  with  water,  and  boiled  with  alcohol  and  ether.  It 
has  the  composition  CPhiC'Cu. 

Phenyliodacetylene,  when  heated  at  120°  under  4  atmospheres 
pressure  with  zinc  ethide  and  ether  in  an  autoclave,  yields  a 
resinous  product  containing  phenylethylacetylene.  W.  J.  P. 

Dinitrophenol  [=1:2:4].  By  F.  Reverdin  and  C.  de  la 
Harpe  (Chem.  Centr.,  1892,  ii,  40  ;  from  Arch.  Sci.  phys.  nat.  Geneva, 
[3],  27,  541 — .543). — 400  grams  of  sulphuric  acid,  sp.  gr.  1-82,  is 
heated  to  110°,  200  grams  of  phenol  added,  and  the  whole  heated  at 
130 — 140°  for  five  hours.     The  product  is  then  poured  into  600  c.c. 

c  2 
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of  water;  1375  grains  of  nitric  acid,  sp.  gr.  12,  is  now  added,  the 
temperature  not  being  allowed  to  exceed  40 — 50°,  the  whole  is 
allowed  to  remain  for  24  hours  at  the  ordinary  temperature,  then 
heated  from  time  to  time  on  the  water-bath  during  three  days,  and 
finally  allowed  to  cool  and  filtered.  The  crystalline  mass  thns 
obtained  is  nearly  pure  dinitrophenol,  and  is  rendered  quite  pure  by 
twice  boiling  out  with  2  litres  of  water.  It  melts  at  114°,  and,  on 
redaction,  yields  the  diamidophenol ;  this  forms  colouring  matters 
when  oxidised,  or  when  its  hydrochloride  is  heated  with  aromatic 
amines ;  the  hydrochloride  makes  an  indiiferently  good  photographic 
developer.  C.  F.  B. 

Orthonitrobenzyl  Alcohol.  By  C.  Paal  and  A.  Bodewig  {Ber., 
25,  2961 — 2966). — The  best  method  of  preparing  orthonitrobenzyl 
alcohol,  hitherto  published,  is  that  of  Fischer,  who  obtained  it  by  the 
action  of  alcoholic  solutions  of  salts  of  organic  acids  on  orthonitro- 
benzyl chloride  and  hydrolysis  of  the  resulting  salts.  The  reaction, 
however,  is  only  quantitative  when  the  mixture  is  heated  in  sealed 
tubes  at  120°,  which  precludes  the  preparation  of  large  quantities  at 
once;  if,  however,  the  reaction  is  carried  out  in  aqueous  instead  ot 
alcoholic  solution,  it  proceeds  quantitatively  at  100°,  and  the  salts 
may,  in  this  way,  be  readily  prepared  in  any  quantity. 

Orthonitrohenzyl  acetate^  N02*C6H'4'CH2*OAc,  is  obtained  from 
orthonitrobenzyl  chloride  and  concentrated"  aqueous  sodium  acet- 
ate, and  crystallises  from  light  petroleum  or  dilute  alcohol  in 
flat,  white  needles  melting  at  35 — 36°,  and  almost  insoluble  in 
w^ater ;  the  henzoate,  NO^'CeH^OBz,  obtained  in  a  similar  manner 
from  sodium  benzoate,  crystallises  from  dilute  alcohol  in  concentric 
aggregates  of  white  needles,  melts  at  94°,  is  very  slightly  soluble  in 
light  petroleum,  and  insoluble  in  water.  To  obtain  orthonitrobenzyl 
alcohol,  the  acetate  is  hydrolysed  with  moderately  dilute  sulphuric 
acid,  or  the  benzoate  with  alcoholic  potash,  the  latter  giving  the  best 
results ;  it  crystallises  in  slightly  yellowish  needles,  and  melts  at 
71 — 74°.  When  boiled  with  formic  acid,  it  yields  the  formate^ 
N02*C6H4*CH2*0*CHO,  which  is  an  oil  and  could  not  be  obtained 
[mre. 

The  formate,  acetate,  and  benzoate  are  readily  reduced  by  zlno 
dust  and  hydrochloric  acid  with  formation  of  the  corresponding  salts 
of  orthamidobenzyl,  which,  however,  very  readily  undergo  hydro- 
lysis, yielding  orthamidobenzyl  alcohol.     The  formate ^ 

NHa-CeH^-CHa-O-CHO, 

is  an  unstable  oil ;  the  acetate  crystallises  in  white  needles ;  the 
benzoate,  NH3*C6H4'CH2'OBz,  separates  as  an  oil,  which  soon  crystal- 
lises and  yields  a  hydrochloride,  NH2*C6H4*CH2'OBz,H.Cl,  crystallising 
from  alcoholic  ether  in  colourless  prisms  and  melting  at  143°;  it  is 
soluble  in  alcohol,  insoluble  in  ether,  and  is  dissociated  by  water. 

Acidyl  derivatives  of  orthamidobenzyl  alcohol  have  also  been  pre- 
pared by  Soderbaum  and  Widman  (Abstr.,  1889,  972),  the  acidyl 
group  being  in  some  cases  combined  with  the  nitrogen  atom. 
These  investigators  endeavoured  to  convert  the  latter  compounds  into 


ORGANIC  CHEMISTRY  21 

derivatives   of  cumazone,    C6H4<^  i        (Abstr.,   1884,  302),  bub 

without  success  ;  the  authors  have  made  similar  unsuccessful  attempts 
to  prepare  cumazone  derivatives  from  the  acetate  and  benzoate  ;  the 
formate  yields,  on  distillation,  water  and  an  oil  which  soon  partially 
crystallises  ;  the  crystals  consist  of  orthamidohenzijl  alcohol, 

NH2-C6H4-CH2-OH, 

which,  after  recrystallisation  from  dilute  alcohol,  forms  white  plates 
melting  at  82°.  The  examination  of  the  basic  oil  is  not  yet  com- 
pleted, but  it  appears  to  consist  chiefly  of  a  cumazone  derivative. 

H.  a  C. 

Derivatives  of  Quinol,  Resorcinol,  and  Phloroglucinol.  By 
G-.  CiAMiCfAN  and  P.  SiLBER  (Gazzetta,  22,  ii,  56 — 64). — On  passing 
dry  chlorine  into  a  cooled  solution  of  dimethylquinol  (3  grams)  in 
glacial  acetic  acid  (10  c.c),  much  hydrogen  chloride  is  evolved,  and 
the  liquid  soon  solidifies  with  formation  of  a  dichlorodimethylquinol, 
which  separates  from  alcohol  in  colourless  prisms  melting  at  134". 
This  substance  is  probably  identical  with  that  obtained  by  Haber- 
mann  (Abstr.,  1879,  728),  although  the  descriptions  differ  some- 
what. 

On  passing  dry  chlorine  into  a  solution  of  dimethylquinol  (1  part) 
in  glacial  acetic  acid  (3  parts)  without  cooling,  a  mixture  of  tetra- 
chlorodimethylquinol  and  chloranil  separates.  The  former  separates 
from  an  alcoholic  solution  of  the  mixture  in  crystals  melting  at  164°, 
jiot  at  153 — 154°  as  stated  by  Habermanu  (loc.  cit.).  The  mother 
liquor  contains  a  trichlorodimethylquinol,  which  is  obtained  in  minute, 
wliite  needles  melting  at  91°,  and  is  probably  identical  with  the  sub- 
stance melting  at  79°  described  by  Habermann  ;  it  is  isomeric  with 
the  compound  prepared  by  the  authors  from  cotoin  (compare  Barto- 
lotti,  Abstr.,  1892,  1315). 

A  solution  of  resorcinol  (50  grams),  potash  (50  grams),  and  methyl 
iodide  (130  grams)  in  methyl  alcohol  (150  c.c),  when  heated  in  a 
reflux  apparatus  under  a  pressure  of  250  mm.  on  the  water-bith, 
yields  an  oil  which  has  the  composition  of  a  dimethylresorcinol,  and 
boils  at  214 — 215°  as  stated  by  Habermann.  It  contains,  however, 
far  less  methoxyl  than  is  required  by  theory.  A  similar  product  is 
obtained  on  attempting  to  prepare  the  substance  by  the  method  given 
by  Habermann  (loc.  cit.).  A  true  dimethylresorcinol  has,  therefore, 
not  yet  been  prepared. 

The  authors  have  previously  shown  that  trimethylbenzgylphloro- 
glucinol,  when  fused  with  potash,  yields  benzoic  acid  and  trimethyl- 
phloroglucinol.  When  monobromotrimethylbenzoylphloroglucinol 
(2  grams)  is  distilled  with  powdered  potash  (15  grams),  an  oil  is 
obtained  which  soon  solidifies  ;  this  consists  of  hromotrimethyl phloro- 
glucinol. It  separates  from  dilute  alcohol  in  feathery  needles,  and 
melts  at  96—97°.  W.  J.  P. 

.  Isomeric  Monobromanilines.  By  A.  Nemiroffskt  (/.  Euss. 
Chem.  Soc,  22,  482— 488).— The  author  has  carefully  purified  the 


22  ABSTRACTS  OF  CBEMIOAL  PAPERS. 

three  isomeric  monobromanilines,  and  made  a  comparative  stadj  of 
some  of  their  properties. 

Orthobromaniline  crystallises  in  prisms  melting  at  29  6°.  A  litre 
of  water  at  the  ordinary  temperature  dissolves  2169  grams. 

C6H4Bi"NH2  diss.  +  2HC1  diss.  =  C6H4Br-NH2,HCl  diss.  + 

4165  Cal.  at  20*. 

CeH^Br-NHg  diss.  +  2HC1  diss.  =  CeH^Br-NHa^Cl  diss.  + 

6  827  Cal.  at  19°. 

CoH,Br-NH2  solid  +  2HCI  diss.  =  C6H4Br-NH2,HCldss.  + 

1-931  Cal.  at  19°. 

From  the  last  two  equations,  it  follows  that  the  heat  of  dissolution  of 
solid  orthobromaniline  is  — 4"896  Cal.  at  19°.  08313  gram  of  the 
hydrochloride  was  dissolved  in  100  c.c.  water  at  20" ;  the  heat  of 
dissolution  for  this  concentration  and  temperature  was  4*160  Cal. 
When  a  solution  of  the  hydrochloride  (1  mol.  in  2  5  litres  water)  is 
diluted  repeatedly  with  1  vol.  of  water,  absorption  of  heat  occurs  on 
the  first  two  dilutions  amounting  to  —1*235  Cal.  On  further  dilu- 
tion, there  is  no  appreciable  absorption. 

Metabromaniline  forms  needle-shaped  crystals  melting  at  16'8°. 
At  the  ordinary  temperature  1  litre  of  water  dissolves  3'1928  grams. 

CeHiBrNHa  diss.   +  HCl  diss.    =  C6H4Br-NH2,HCl  diss.  -\- 

5-788  Cal.  at  20°. 

CeH^Br-NHa  diss,  -f-  2HC1  diss.  =  C6H4Br-NH2,HCl  diss.  + 

7-678  Cal.  at  14^ 

CeHiBr-NHa  solid  +  2eCl  diss.  =  C6H4Br-NH2,HCl  diss.  + 

2-763  Cal.  at  12". 

The  heat  of  dissolution  of  solid  metabromaniline  at  12°  is  thus 
-4-895  Cal.  The  heat  of  dissolution  of  the  liquid  at  20°  is  —2-090 
Cal.,  from  which  it  follows  that  the  heat  of  fusion  is  about  -2-8  Cal. 
8*1003  grams  of  the  hydrochloride  when  dissolved  in  400  c.c.  water 
absorbed  —3  807  Cal.  at  19^.     No  absorption  was  noted  on  dilution. 

Parabromaniline  melts  at  62°.  2- 160  grams  dissolves  at  the  ordi- 
nary temperature  in  1  litre  of  water. 

C6H4Br-NH2  diss.   +  HCl  diss.    =  C6H4BrN"H2,HCl  diss.  + 

6-531  Cal.  at  19% 

CeHiBr-NHa  diss.  +  2HC1  diss.  =  CeHiBr  NH.,,HC1  diss.  + 

7058  Cal.  at  19°. 

C6H4Br-NH2  solid  +  2HC1  diss.  =  C6H4Br-NH2,HCl  diss.  4- 

1-958  Cal.  at  19°. 

The  heat  of  dissolution  of  the  solid  is,  therefore,  —5-1  Cal.  at  19°. 

10-1436  grams  of  the  hydrochloride  was  dissolved  in  400  c.c.  water, 
the  dissolution  being  accompanied  by  an  absorption  of  3-456  Cal.  at 
19°.  Further  dilution  of  the  hydrochloride  solution  was  not  attended 
by  absorption  of  heat. 
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From  tbe  therniochemical  data  given  above,  it  would  appear  that 
the  hydrochlorides  of  all  the  bromanilines  are  dissociated  to  a  con- 
f^iderable  extent  into  free  base  and  hydrogen  chloride  when  thev  are 
dissolved  in  water.  J.  W. 

Action  of   Acetic   Anhydride  on  Dimethylaniline.     By   F. 

Reverdtn  and  C.  de  La  Harps  {Bull.  Soc.  Ghim.  [8],  7,  'ill — 212). — 
When  a  mixture  of  acetic  anhydride  and  dimethylaniline  is  exposed 
to  the  air,  or,  better,  when  air  is  blown  through  ifc,  the  liquid  assumes 
a  bluish  tint,  owing  to  the  formation  of  tetramethyldiamidodiphenyl- 
m ethane,  of  which  as  much  as  10  per  cent,  may  be  obtained  in  a  few 
days.  Air  is  essential  to  the  reaction,  so  that  the  strength  of  the 
standard  solution  of  acetic  anhydride  in  dimethylaniline  used  in  the 
author's  method  of  determining  the  relative  amounts  of  aniline, 
metliy [aniline,  and  dimethylaniline  in  a  mixture  of  those  substances 
(Abstr.,  1889,  1038)  does  not  change  if  the  solution  is  kept  in  full, 
well  stoppered  bottles.  Jn.  W. 

Orthamidobenzyl  Alcohol  and  its  Derivatives.  By  C.  Paal 
and  E.  Laudenheimer  (Ber.,  25,  2967 — 2973). — Friedlander  and 
Henriques  (Abstr.,  1883,  187)  have  shown  that  orthamidobenzyl 
alcohol  may  be  readily  prepared  by  the  reduction  of  orthonitrobenzyl 
alcohol  with  zinc  dust  and  hydrochloric  acid  in  alcoholic  solution, 
and  as  the  nitrobenzyl  alcohol  can  now  be  obtained  in  quantity  (see 
p.  20),  the  authors  have  investigated  the  properties  of  the  amido- 
compound  and  its  derivatives. 

Orthamidobenzyl  alcohol,  when  recrystallised,  may  be  distilled 
with  very  slight  decomposition  at  270 — 280°,  whilst  under  5 — 10  mm. 
pressure,  it  distils  unchanged  at  160°;  the  impure  compound,  how- 
ever, decomposes  on  heating.  The  hydrochloride^  C7H9N'0,HC], 
forms  white  tablets  melting  at  108°,  and  readily  soluble  in  alcohol  ; 
the  sulphate,  (C7H9NO)2H2S04,  is  a  crystalline  powder  melti.ng  at 
114°.  It  combines  with  almost  all  aldehydes  with  elimination  of 
water,  forming  derivatives  of  the  type  OH'CH2*C6H4*N!CHR,  which 
are  for  the  most  part  crystalline  compounds,  stable  towards  alkalis, 
but  resolved  into  their  components  by  mineral  acids.  With  the 
exception  of  acetone,  no  ketone  reacts  readily  with  the  amido-alcohol 
even  in  presence  of  a  dehydrating  agent. 

Etki/lidine- orthamidobenzyl  alcohol,  CHMe!N'-C6H4'CH2'OH,  is  ob- 
tained by  the  action  of  acetaldehyde  on  the  amido-alcohol,  and  forms 
an  oil  which  distils  at  135 — 137°  under  a  pressure  of  5  mm. ;  trichlor- 
Gthylidine-orthamidohenzyl  alcohol,  CCl3*CU!N*C6H4*CH2*OH,  prepared 
in  a  similar  manner  from  chloral,  crystallises  from  dilute  alcohol  in 
white,  lustrous  plates  melting  at  ^2°.  An  allylidene  derivative, 
CH2:CH-CH(NH-CfiH4-CH2-OH)2,  is  prepared  by  the  action  of 
acraldehyde  on  amidobenzyl  alcohol  in  alcoholic  solution  ;  it  is  an 
amorphous,  reddish  powder;  the  authors  give  this  formula  with  reserve, 
although  the  analytical  figures  are  in  accord  with  it.  The  henzi/lidine 
derivative,  CHPhiN'CsHi'CHa'OH,  forms  white  plates  which  are  insolu- 
ble in  water,  and  melts  at  115°.  The  metanitrohenzylidine,  orthoht/droxy- 
benzylidine,  and  parahydroxybenzylidine  deriv,atives  all  form  yellowish. 
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needles,  and  melt  at  93°,  117"^,  and  137°  respectirelj.  The  vanillidine 
derivative,  OH-CeH^COMej-CHiN-CeHrCH./OH,  crystallifies  from 
alcohol  in  hemispherical  aorp^regates  of  white  needles,  melts  at  119°, 
and  is  extremely    susceptible    to  the  action  of  mineral  acids  ;    the 

piperonidine   derivative,    CHa-^Q^OeH.yCHiN'-CeHi'CHa'OH,    forms 

stellate  groups  of  white  needles  raeltintr  at  78",  and  the  isopropyl- 
henzylidine  derivative,  C6H4Pr^'CHIN*C6H4*CH2*OH,  white  plates 
melting  at  103°. 

Acetone,  as  already  mentioned,  combines  very  readily  with  orth- 
amidobenzyl  alcohol,  and  yields  isopropylene-orthamidohenzyl  alcohol, 
CMe2!N'C6H4*CH./OH,  which  crystallises  in  large  plates  or  flat  needles, 
and  melts  at  120°.  In  small  quantities,  it  distils  at  a  high  temperature 
unchanged,  and,  like  the  compounds  obtained  from  the  aldehydes, 
is  stable  towards  alkalis,  but  is  resolved  into  its  components  by 
mineral  acids.  H.  G.  C. 

Methylphenylmercurammonium  Hydroxide  and  Salts.  By  L. 

pESCi  (Gazzefta,  22,  ii,  32 — 36). — Methylphenylmercurammonium  acet- 
ate, NMePhHg'OAo,  is  obtained  by  adding  a  dilute  alcoholic  solution 
of  methylaniline  (2  mols.)  to  a  concentrated  alcoholic  (50  per  cent.) 
solution  of  mercuric  acetate  (1  mol.).  The  salt  separates  in  brilliant, 
transparent  laminae,  and  is  recrystallised  from  alcohol.  It  melts  with 
decomposition  at  149°,  and  is  soluble  in  cold  alcohol  and  acetic  acid, 
but  insoluble  in  ether  and  cold  water.  It  is  decomposed  on  boiling 
with  water.  On  suspending  it  in  water  and  adding  potash,  it  yields 
the  hydroxide,  NMePhHg'OHjHoO,  as  colourless  laminae  of  pearly 
lustre,  which  lose  their  water  of  crystallisation  over  sulphuric  acid. 
This  substance  melts  at  118°  and  decomposes  at  120°.  It  has  an 
alkaline  reaction  and  a  caustic  taste,  is  soluble  in  alcohol,  sparingly 
so  in  cold  water  and  insoluble  in  ether.  It  is  decomposed  by  boiling 
with  water,  and  on  treatment  with  hydrogen  sulphide,  yields  mercuric 
sulphide  and  salts  of  methylaniline.  The  chloride  forms  an  amorph- 
ous, yellow  powder,  which,  on  exposure  to  light,  turns  green.  It  is 
insoluble  in  water  and  alcohol,  decomposes  at  108°,  and  has  similar 
properties  to  the  bromide,  which  decomposes  at  120°  yielding  a  violet 
product.  The  nitrate  is  obtained  by  the  action  of  dilute  nitric  acid 
on  the  hydroxide ;  it  forms  colourless,  hexagonal  laminae,  and  is  very 
soluble  in  water,  giving  a  solution  which  soon  decomposes,  and  turns 
blue  on  heating ;  it  is  decomposed  by  alcohol  and  becomes  green 
when  kept.  It  decomposes  at  150°,  giving  a  brown  product.  The 
hydrogeri  sulphate  is  obtained  in  microscopic,  transparent  prisms,  con- 
taining 1  raol.  H2O  ;  it  decomposes  at  130°  and  is  slowly  converted 
into  a  greenish  substance  by  the  action  of  light.  W.  J.  P. 

Action  of  Carbonyl  Chloride  on  Sodiophenylhydrazine.  By 
A.  Peratoner  and  G.  Siringo  (Gazzetta,  22,  ii,  99 — 105). — A  di- 
phenylurazine  isomeric  with  that  prepared  by  Pinner  {Ber.,  21, 
2330)  and  Heller  (Abstr.,  1891,  1213)  is  obtained  by  the  gradual 
addition  of  caibonyl  chloride  (15  gi'ams)  dissolved  in  benzene  (45 
giams)    to  sodiophenylhydrazine   (40  grams)   suspended  in  benzene 
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(150  grams).  Heat  is  developed,  and  after  12  hours  the  liquid  is 
filtered  and  the  residue  washed  first  with  benzene  and  then  with 
water.  The  urazine  (10  grams)  is  repeatedly  precipitated,  first  from 
its  solution  in  glacial  acetic  acid  by  water,  and  finally  from  its  chloro- 
form solution  by  light  petroleum  ;  it  forms  white  flocks,  melts  at 
148 — 150°,  and  gives  a  normal  molecular  weight  by  the  cryoscopic 
method  in  acetic  acid  solution.  It  is  very  soluble  in  alcohol  and 
chloroform,  sparingly  so  in  benzene  and  insoluble  in  water,  ether,  and 
light  petroleum.  On  heating  with  acetic  anhydride,  it  yields  a  mon- 
acetyl  derivative  as  an  amorphous,  yellow  powder  which  gives  a 
normal  molecular  weight  by  the  cryoscopic  method. 

The  diphenylurazine  described  above  is  not  identical  with  that  ob- 
tained by  Pinner  (loc.  cit.)  ;  the  constitution  of  the  latter  not  being 
known,  it  is  impossible  to  say  which  of  them  is  the  symmetrical  and 
which  the  unsymmetrical  isomeride.  W.  J.  P. 

Action  of  Carbon  Bisulphide  on  Orthamidobenzyl  Alcohol. 

By  C.   Paal  and  E.  Laudenheimer   {Ber.,  25,  2978— 2980).— When 

carbon  bisulphide  is  boiled  with  orthamidobenzyl  alcohol  in  alcoholic 

solution,  a  reaction   takes   place   similar  to    that  occurring   between 

carbon  bisulphide  and  orthamidophenol.    Whether  the  product  has  the 

,    ^„      NH-CS  ,  .     ,  .....      N  — C-SH 

formula  LsH.i<^  i     ,  or  the  tautomeric  formula  C6H4<^  i        » 

CHa'O  CH/O 

has  not  yet  been  decided.  The  authors  propose  to  term  the  substance 
thiocumazone,  thus  showing  its  connection  with  Widman's  cumazonic 
acids  (Abstr.,  1884,  303). 

Thiocumazone  crystallises  from  dilute  alcohol  in  white  needles 
which  are  soluble  in  hot  water  and  organic  solvents  and  also  in 
mineral  acids  and  alkalis  ;  it  melts  at  142°  with  evolution  of  hydrogen 
sulphide.  The  ^tlatinocMoride  forms  yellow,  amorphous  flakes,  and  is 
insoluble  in  water  and  alcohol ;  the  potassium  salt,  CsHeNSOK,  crys- 
tallises in  white  plates  having  a  satiny  lustre,  and  deliquesces  in  the 
air.  H.  G.  C. 

Diphenylanilguanidine.  By  W.  Maiickwald  and  P.  Wolff  (Ber., 
25,  3116— 3119).— Diphenylanilguanidine,  NHPh-N:C(NHPh),,  or 
NHPh-C(NPh)-NH-NHPh,  is  formed  when  either  of  the  isomeric 
diphenylthiosemicarbazides  (compare  next  abstract)  is  boiled  with 
aniline  (1  mol.)  in  alcoholic  solution  in  presence  of  lead  oxide; 
it  is  a  colourless,  crystalline  powder,  melts  at  16U°,  turns  reddish  on 
exposure  to  the  air,  and  is  moderately  easily  soluble  in  benzene  and 
tolueue,  but  only  sparingly  in  alcohol  and  ether.  It  is  identical  with 
the  compound  first  obtained  by  L.  Marckwald  (Inang.  Diss.,  Berlin, 
1888)  by  the  action  of  lead  oxide  on  an  alcoholic  solution  of  diphenyl- 
thiocarbamide  and  phenylhydrazine,  and  also  with  that  obtamed  by 
Wessel  (Abstr.,  1888,  1083)  by  heating  phenylhydrazine  with  carbo- 
diphenylimide  ;  the  melting  point  (138 — 139°)  given  by  Marckwald 
is  much  too  low,  whereas  that  given  by  Wessel  is  about  44°  too  high. 
The  platinochloride,  (C]9Hi8N4),,H2PtCl6,  is  a  yellowish-green  com- 
pound, readily  soluble  in  alcohol.  The  picrate,  C,9HipN'4,C6H3N307, 
crystallises  in  ^  ellow  needles,  melts  at  183°  with  decomposition,  and 
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is  readily  soluble  in  alcohol,  ether,  and  acetone,  but  only  sparingly  in 
benzene  and  toluene,  and  insoluble  in  water. 

The  a^o-compound,  NHPh-C(XPh)'N2Ph,  is  obtained  when  an 
alcoholic  solution  of  diphenylanilgaanidine  is  boiled  with  precipitated 
mercuric  oxide;  it  crystallises  from  dilute  alcohol  in  lustrous,  bright- 
red  needles,  melts  at  111°,  and  is  soluble  in  acids  and  most  ordinary 
solvents,  but  insoluble  in  water. 

A  compound  of  the  composition  C32H28N6  is  formed  with  liberation 
of  ammonia,  benzene,  and  phenylhydrazine,  when  diphenylanilguan- 
idine  is  heated  at  a  moderately  high  temperature ;  it  separates  from 
boiling  alcohol  in  the  form  of  a  colourless,  crystalline  powder,  melts 
at  201°,  and  is  only  very  sparingly  soluble  in  all  ordinary  solvents.  It 
is  identical  with  the  compound  obtained  by  Wessel  (loc.  cit.)  by  heat- 
ing diphenylanilguanidine  with  carbodiphenylimide.  The  picrate, 
CaaHosNgjCeHsNaOT,  is  a  yellow,  crystalline  powder,  melting  at  240° 
with  decomposition.  F.  S.  K. 

Stereoisomeric  Thiosemicarbazides.  By  W.  Maeckwald  (Ber^ 
25,  3098—3115  ;  compare  Dixon,  Trans.,  1892,  1012).— All  the  thio- 
semicarbazides which  have  been  investigated,  and  which  have  been 
formed  by  the  combination  of  fatty  or  aromatic  thiocarbimides  with 
phenylhydrazine,  or  with  paratolylhydrazine,  exist  in  two  forms;  the 
a-modification  is  less  stable  and  melts  at  a  lower  temperature  than 
the  /^-modification,  into  which  it  is  converted  when  heat€d  at  a  mode- 
rately high  temperature,  or  when  treated  with  hydrochloric  acid.  The 
behaviour  of  the  two  diphenylthiosemicarbazides  is  fully  described 
V)elow,  and  may  be  taken  as  correctly  representing  that  of  the  other 
semicarbazides  which  show  the  same  kind  of  isomerism.     ' 

Various  thiocarbamides  were  examined,  but  were  found  to  exist  in 
only  one  form ;  symmetrical  phenylparatolylthiocarbamide,  for  ex- 
ample, melts  at  142°,  whether  prepared  by  the  combination  of  para- 
tolylthiocarbimide  and  aniline  or  by  the  combination  of  paratoluidine 
and  phenylthiocarbimide.  A  number  of  thiosemicarbazides,  prepared 
from  asymmetrical  substituted  pherylhydrazines,  were  also  examined, 
but  in  no  case  was  the  existence  of  two  modifications  observed. 

The  a-  and  /3-modifications  of  the  thiosemicarbazides  are  isomeric, 
as  was  proved,  in  the  case  of  methylphenylthiosemicarbazide  by 
molecular  weight  determinations  in  glacial  acetic  acid  solution ;  they 
are,  moreover,  chemically,  and  not  purely  physically,  isomeric,  since, 
as  is  shown  in  the  case  of  the  diphenylthiosemicarbazides,  they  yield 
different  additive  products  with  methyl  iodide.  From  the  readiness 
with  which  the  a-modifications  of  the  thiosemicarbazides  are  converted 
into  the  corresponding  iS-forms,  from  the  behaviour  of  the  two 
diphenylthiosemicarbazides  with  methyl  iodide,  and  with  aniline  and 
lead  oxide  (compare  preceding  abstract),  and  more  especially  from  the 
study  of  the  products  obtained  by  treating  the  two  diphenylthiosemi- 
carbazides with  carbonyl  chloride,  the  author  concludes  that  the  two 
modifications  are  stereochemically  isomeric  ;  a-diphenylthiosemicarb- 
azide  may,  therefore,  be  represented  by  the  anti- configuration 
STT'P'l^H  Ph 

M  ,  the  y8- modification  by  the  syn-configuration 
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NHPh-C-SH 

N-NHPh* 

a-Diphenyltliiosemicarbazide,  prepared  by  treating  plienylthio-. 
carbimide  with  phenyl  hydrazine  in  well-cooled  alcoholic  solution,  is 
only  sparingly  soluble  in  cold  alcohol  and  benzene,  but  more  readily 
in  the  hot  solvents  and  in  hot  acetone.  When  heated  in  a  capillary 
tube  in  the  ordinary  manner,  it  sinters  at  139°,  but  does  not  melt 
until  the  temperature  has  risen  to  176°;  if ,  however,  it  is  immediately 
heated  at  139°,  it  liquefies  completely,  solidifies  again  a  few  seconds 
later,  and  then  melts  at  176°,  having  been  converted  into  the  y3-modi- 
fication ;  the  true  melting  point  of  the  a-modification  is,  therefore, 
139°.  Even  after  recrystallisation  from  solvents,  it  shows  this  peculiar 
behaviour  on  heating,  but,  after  having  once  been  liquefied,  it  shows 
no  signs  of  melting  until  the  temperature  rises  to  176° ;  it  also  crys- 
tallises unchanged  from  hot  potash,  but,  on  prolonged  boiling  with 
alcoholic  potash,  it  is  partially  converted  into  the  /^-modification ;  on 
adding  a  trace  of  hydrochloric  acid  to  its  boiling  alcoholic  solution,  it 
is  completely  converted  into  the  isomeride. 

/3-Diphenylthiosemicarbazide  is  more  sparingly  soluble  than  the 
a-modification  in  all  ordinary  solvents,  and  melts  at  176°;  it  crystal- 
lises from  its  solutions  unchanged,  and  cannot  be  converted  into  the 
a-modification. 

oc-Phenylparatolylthiosemicarbazide,  C7H7*NH*C(SH)!N2HPh,  pre- 
pared from  paratolylthiocarbimide  and  phenylhydrazine  in  like 
manner,  sinters  at  about  150°,  being  converted  into  the  ^-modification  ; 
it  is  only  sparingly  soluble  in  cold  alcohol,  acetone,  and  benzene,  but 
more  readily  in  the  hot  solvents.  The  /3-modification  melts  at  l/6^ 
and  is  very  sparingly  soluble  in  benzene  and  only  sparingly  in  hot 
acetone  and  alcohol. 

oc-Paratolylphenylthiosemicarhazide,  NHPh*C(SH)!N'2H*C7H7,  pre- 
pared from  phenylthiocarbimide  and  paratolylhydrazine,  melts  at 
123°,  being  converted  into  the  /3-modification  ;  it  is  only  sparingly 
soluble  in  cold,  but  readily  in  hot  alcohol.  The  yS- modification  melts 
at  175°,  and  is  more  sparingly  soluble  than  the  isomeride. 

a-Phenylmethjlthiosemicarbazide,  NHMe'C(SH)!N2HPh,  obtained 
by  the  combination  of  methylthiocarbimide  and  phenylhydrazine 
(compare  Dixon,  Trans.,  1890,  261),  melts  at  90 — 91°,  is  very  readily 
soluble  in  cold  acetone  and  glacial  acetic  acid,  and  moderately 
easily  in  cold  alcohol  and  chloroform,  but  only  sparingly  in  hot 
water ;  it  is  converted  into  the  ^-modification  when  heated  at  about 
130°.  The  /3-modification  melts  at  163 — 164°,  and  is  readily  soluble 
in  cold  acetone  and  glacial  acetic  acid,  but  more  sparingly  in  alcohol 
and  benzene. 

A  compound  of  the  composition  CuHieNgSI  is  formed  when 
a-diphenylthiosemicarbazide  is  treated  with  methyl  iodide  in  hot 
acetone  solution;  it  crystallises  from  alcohol  in  colourless  needles, 
melts  at  164°,  and  is  readily  soluble  in  acetone  and  hot  alcohol,  but 
only  very  sparingly  in  benzene.  The  isomeride,  CuHieNaSI,  obtained 
from  /3-diphenylthiosemicarbazide  in  like  manner,  forms  colourless 
crystals,  melts  at  245°,  and  is  more  sparingly  soluble  than  the 
flt-compound. 
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When  ^-diphenylthiosemicarbazide  is  treated  with  carbonyl  chloride 
in  toluene  solution,  it  is  converted  into  the  phenylanilidothiobiazolone 
described  by  Freund  (Abstr.,  1892,  508;  1890,  1440;  1888,  1187); 
tbis  compound,  contrary  to  Freund's  statement,  is  not  decomposed  by 
an  alkaline  lead  solution. 

Phenylanilidothiobiazolone  is  also  formed,  together  with  an  approxi- 
mately equal  quantity  of  diphenylimidobiazolonyl-ytt-mercaptide,  when 
a-diphenylthioseraicarbazide  is  gradually  added  to  excess  of  a  well- 
cooled  toluene  solution  of  carbonyl  chloride ;  the  two  products  can  be 
separated  by  treatment  with  ammonia,  in  which  phenylanilidothiobi- 
azolone is  insoluble. 

CrSHVNPh 
J)iphenylimidobiazolonyl-jj.-mercaptide.  M  >>C0,  is  precipi- 

tated in  crystals  on  acidifying  the  ammoniacal  extract ;  it  separates 
from  hot  alcohol  in  colourless  crystals,  melts  at  219 — 221°,  and  is 
very  readily  soluble  in  hot  alcohol  and  glacial  acetic  acid,  but  only 
sparingly  in  cold  alcohol,  ether,  benzene,  and  chloroform,  and  insoluble 
in  water.  Molecular  weight  determinations  gave  results  agreeing 
with  those  required  for  the  molecular  formula  given  above.  It  has  a 
distinctly  acid  character,  and  its  solution  in  ammonia  gives,  with 
many  salts  of  the  heavy  metals,  insoluble  compounds,  which  are  stable 
towards  dilute  mineral  acids ;  lead  acetate,  for  example,  yields  a 
light-yellow,  crystalline  compound,  copper  sulphate  a  dirty-green, 
amorphous  precipitate,  and  silver  nitrate  a  colourless,  amorphous 
compound  of  the  composition  Ci4HioN30SAg. 

Diphenylimiduhiazolonijl-fi-methyl  sulphide  hydriodidef 

(Ci5H,3N,OS)2,HI, 

is  slowly  deposited  in  yellowish  crystals  when  the  preceding  compound 
is  treated  with  methyl  iodide  in  alcoholic  or  chloroform  solution  at 
the  ordinary  temperature  ;  it  melts  at  155 — 156",  and  is  very  readily 
soluble  in  hot  water,  but  only  sparingly  in  alcohol  and  cold  water,  and 
very  sparingly  in  ether  and  chloroform.  The  base,  C15H13N3OS,  pre- 
pared by  decomposing  an  aqueous  solution  of  the  salt  with  concentrated 
potassium  carbonate,  crystallises  from  hot  water,  melts  at  185°,  and 
is  very  readily  soluble  in  hot  water,  cold  alcohol,  ether,  chloroform, 
and  glacial  acetic  acid ;  its  molecular  weight  was  determined  in 
glacial  acetic  acid  and  in  benzene  solutions,  with  results  w^hich  showed 
that  it  has  the  molecular  formula  given  above  ;  it  is  decomposed  by 
hot  alkalis  with  liberation  of  methyl  mercaptan.  The  plat inoch lor ide, 
(C]5Hi3N30S)4,H2PtCl6,  crystallises  from  hot  water  in  orange-red 
prisms,  melts  at  18t5°  with  decomposition,  and  is  only  sparingly 
soluble  in  cold  water  and  alcohol,  but  moderately  easily  in  the  hot 
solvents. 

CH-NPh 
Diphenylimidohiazolone,  M  ^CO,  is  produced  when  diphenyl- 

imidobiazolonyl-/t-mtrcaptide  is  oxidised  with  the  theoretical  quantity 
of  hydrogen  peroxide  in  sodium  carbonate  solution  ;  it  crystallises 
from  alcohol  in  colourless  needles,  melts  at  249°,  and  is  very  readily 
boluble  in  cold  glacial  acetic  acid,  but  only  very  sparingly  in  ether, 
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benzene,  and  alcohol,  and  insoluble  in  water  and  sodium  carbonate  ; 
it  crystallises  unchanged  from  dilute  mineral  acids,  and  is  not  decom- 
posed by  boiling  alkalis.  Molecular  weight  determinations  gave 
results  in  accordance  with  those  required  by  a  compound  of  the 
molecular  formula  given  above. 

Triphenylthiosemicarbazide,  NHPh'CS'NH'I^^Phs,  is  formed  when 
asymmetrical  diphenylhydrazine  is  treated  with  phenylthiocarbimide 
in  alcoholic  solution  ;  it  melts  at  181°,  decomposes  at  a  higher  tem- 
perature, and  is  readily  soluble  in  hot  glacial  acetic  acid,  but  only 
sparingly  in  ether,  alcohol,  and  cold  glacial  acetic  acid. 

Diphenylmethylt/iiosemicarhazide,  NHMe'CS'lN'H'NPho,  prepared 
from  methylthiocarbimide  and  asymmetrical  diphenylhydrazine,  melts 
at  203 — 204°,  and  is  only  sparingly  soluble  in  ether,  cold  alcohol,  and 
glacial  acetic  acid,  bat  moderately  easily  in  hot  alcohol  and  hot  glacial 
acetic  acid. 

Diphenylallylthiosemicarbazide  melts  at  108°,  not  at  103",  as  stated 
by  JVIichaelis  and  Claesson  (Abstr.,  18^9,  1161). 

Diphenylmethylthiosemicarbazide,  NHPh'CS'NH-NMePh,  prepared 
from  phenylthiocarbimide  and  asymmetrical  methylphenylhydrazine, 
melts  at  154°,  as  stated  by  Fischer. 

Dimethyl  phenyl  thiosemicarbiizide,  NHMe'CS'NH'N"MePh,  obtained 
by  the  combination  of  methylthiocarbimide  and  asymmetrical 
methylphenylhydrazine,  crystallises  in  lustrous  plates,  melts  at  162"5°, 
and  is  very  readily  soluble  in  hot  alcohol,  benzene,  and  glacial  acetic 
acid,  but  only  sparingly  in  cold  ether. 

Diphenylmethylthiosemicarbnzide,  NHPh'CS'NMe-NHPh,  is  readily 
obtained  by  treating  phenylthiocarbimide  with  symmetrical  methyl- 
phenylhydrazine in  alcoholic  solution  ;  it  crystallises  in  colourless 
needles,  melts  at  175°,  and  is  only  sparingly  soluble  in  cold  alcohol 
and  ether,  but  very  readily  in  hot  alcohol  and  benzene. 

Triphenylthiob-emicarhazide,  NHPh'CS'NPh'NHPh,  is  formed  when 
hydrazobenzene  is  boiled  for  a  long  time  with  phenylthiocarbimide  in 
alcoholic  solution;  it  melts  at  173 — 174°,  and  dissolves  freely  in 
boiling  benzene,  toluene,  and  glacial  acetic  acid,  but  is  only  sparingly 
soluble  in  hot  alcohol  and  ether;  it  does  not  combine  with  phenyl- 
thiocarbimide in  boiling  alcoholic  solution,  a  fact  which  proves  that 
it  cannot  be  a  benzidine  derivative  of  the  constitution 

NHPh-CS-NH-CeH^-CeH^-NHa.  F.  S.  K. 

Dibenzamide  and  Tribenzamide.  By  M.  Jaff^  (Ber.,  25, 
3120 — 3121). — In  the  preparation  of  benzamide  by  the  action  of 
ammonium  carbonate  on  benzoic  chloride,  small  quantities  of  di- 
benzamide and  tribenzamide  are  formed,  and  remain  undissolved  on 
treating  the  product  with  boiling  water ;  on  recrystallising  the  residue 
from  hot  alcohol,  tribenzamide  is  deposited  in  slender,  colourless 
needles  melting  at  201 — 202°  (corr.),  and  identical  with  the  com- 
pound described  by  Curtius  (Abstr.,  1891,  58)  ;  the  alcoholic  mother 
liquors  yield,  on  evaporation,  a  small  quantity  of  dibenzamide,  which, 
after  recrystallisation  from  hot  water,  is  obtained  in  colourless 
needles  melting  at  147°.     The  sum  of  the  weights  of  the  dibenzamide 
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and  tribenzamide  never  exceeds  5  per  cent,  of  the  benzoic  cliloride 
employed,  even  when  the  method  of  preparation  is  altered;  it  is  also 
immaterial  whether  commercial  benzoic  chloride,  or  a  sample  pre- 
pared from  pure  benzoic  acid,  is  employed.  F.   S.   K. 

Seleno-  and  Thio  derivatives  of  Ethylamine.  By  W.  Michels 
(Ber.,  25,  3048 — 3055). — Dibenzamidoflimethyl  diselenide  does  not 
react  with  phosphoric  chloride  in  an  analogous  manner  to  the  bi- 
sulphide  (Absfcr.,   1891,  817),  but    gives  rise   to  /i-phenyloxazoline. 

fi-MethylselenazoUne,    i  ^CMe,  is  obtained  by  heating  a  mixture 

of  diamidodiethyl  diselenide  hydrochloride  (1'6  grams),  sodium 
acetate  (09  gram),  and  acetic  anhydride  (39  grams)  on  the  water- 
bath  in  a  reflux  apparatus  for  half  an  hour,  adding  phosphoric 
chloride  (3'2  grams),  and  continuing  the  heating  for  a  quarter  of  an 
hour.  The  product  is  rendered  alkaline  and  distilled  with  steam;  on 
adding  alkali  to  the  distillate,  an  oil  separates  whioh  is  extracted  with 
ether.  It  boils  at  160 — 162°  (752*2  mm.),  has  a  specific  gravity  above 
1*5,  and  an  index  of  refraction  njy  =  1*556  at  20°.  The  picrate  melts 
at  158— 159°. 

Fhtlialimidoethylhenzyl  sulplide,  C8H402!N'C2H4*S'CH2Ph,  is  formed 
when  ethylmercaptophthalimide  (Gabriel,  Abstr.,  1891,  815)  is  dis- 
solved in  absolute  alcohol  (2  parts),  and  an  alcoholic  solution  of 
sodium  ethoxide  (1  nioL),  and  subsequently  benzyl  chloride,  are 
gradually  added  with  cooling  ;  on  pouring  the  product  into  w^ter,  the 
compound  is  precipitated;  it  crystallises  from  methyl  alcohol  in 
white  leaflets,  and  melts  at  76 — 78°.  When  it  is  dissolved  in 
10  per  cent,  potash,  and  hydrochloric  acid  added  to  the  solution, 
henzylthioethi/lphthalamic  acid,  CH2Ph*S-C2Hi*CO-C6H4*COOH,  sepa- 
rates ;  and  this,  on  being  heated  in  a  reflux  appa^'atus  with 
concentrated  hydrochloric  acid  (100  parts),  yields  phthalic  acid 
and  benzylthioethylamine  hydrochloride.  The  base  of  the  last- 
named  salt,  CH2Ph*S'CjH4*NH2,  is  a  colourless  oil  of  an  unpleasant 
odour  and  a  biting  taste,  boils  at  270 — ^272°  (754*5  mm.),  is  very  un- 
stable, and  absorbs  carbonic  anhydride  from  the  air.  The  ;  icrate 
melts  at  125 — 127°  ;  the  platinochloride  is  a  pale  yellow,  crystalline 
powder.  The  benzoyl  derivative  melts  at  78 — 80° ;  when  heated 
on  the  water-bath  with  phosphoric  chloride,  benzyl  chloride  passes 
over,  and  the  residue,  on  being  rendered  alkaline  and  distilled  in  a 
current  of  steam,  yields  /*-phenylthiazoline.  When  an  alcoholic  solu- 
tion of  phthalimidoethylbenzyl  sulphide  is  gently  warmed  with 
bromine  water,  the  sulphoxide,  C8U402!N*C2Hi'SO*CH2Ph,  which 
melts  at  143 — 145°,  separates  in  lustrous,  white  tables;  whilst  if 
the  sulphide  (3  mols.)  is  dissolved  in  80  per  cent,  acetic  acid,  and 
warmed  with  a  solution  of  chromic  acid  (4  mols.)  in  dilute  acetic 
acid,  the  sulphone,  C8H402lN-C2H4-S02*CH2Pb,  is  obtained  ;  this  crystal- 
lises from  alcohol  in  white  leaflets,  melts  at  137 — 139",  and  decom- 
poses into  phthalic  acid  and  benzyl  chloride  when  heated  in  a  sealed 
tube  at  160°. 

Fhthalimidoetliylhenzomercnptal,  CHPh(S*C2H4*N'!C8H402)2,  pro- 
duced by  heating  phthalimidoethyl  mercaptan  with  an  excess  of  benz- 
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aldehyde  in  a  current  of  hydrogen  chloride  at  100°,  forms  small  prisms, 
melts  at  155 — 156°,  and  is  sparingly  soluble  in  alcohol,  but  more 
readily  in  glacial  acetic  acid.  When  heated  with  10  per  cent,  alkali, 
the  phthalaraic  acid  is  precipitated  on  adding  dilute  acid  to  the  solu- 
tion ;  the  precipitate,  if  heated  in  a  reflux  apparatus  for  two  hours  with 
25  per  cent,  hydrochloric  acid,  yields  phthalic  acid  and  amidoethylhefiz- 
mercaptal  hydrochloride,  CHPh(S-C2H4-NHo)2,2HCl,  melting  at  195°. 

Acetone  phthalimidoethylmercaptal,  CMe2(S'C2H4*N'!C8H402)2,  ob- 
tained from  phthalimidoethyl  mercaptan  and  acetone,  crystallises  in 
small  tablets,  melts  at  141 — 143°,  and,  when  heated  with  hydro- 
chloric acid,  yields  acetone,  phthalic  acid,  and  amidomercaptan. 

Phthalimidoefhylformomercaptal,  CH2(S'C2H4']S'!C8H402)2,  is  formed 
by  heating  on  the  water-bath  phthalimidoethyl  mercaptan  (10  grams), 
dissolved  in  absolute  alcohol  (20  c.c),  with  a  5  per  cent,  solution  of 
sodium  ethoxide  (22  c.c.)  and  methylene  chloride  (4  grams).  It  sepa- 
rates from  glacial  acetic  acid  in  small,  colourless  crystals,  melts  at 
133 — 134°,  and,  when  heated  with  fuming  hydrochloric  acid  (10  parts) 
at  180°,  yields  phth-alic  acid  and  amidoethylformomercaptal  hydro- 
chloride, CH2(S-C2HrN'H2)2,2HCl,  melting  at  186—187'^  ;  the  free 
base  of  the  last-named  salt  is  fairly  soluble  in  water,  and  the  picrate 
melts  at  139—141°.  A.  R.  L. 

Triamidopropane.  By  S.  GABfeiEL  and  W.  Michels  {Bar.,  25, 
3056 — 3058) . — ft-  Ghlorotrimetliylenediphthalitnide, 

chci(ch2-n:CsH402)2, 

is  obtained  by  adding  phosphoric  chloride  (7  grams)  to  finely 
pulverised  /3- hydroxy  trimethvlenediphthalimide  (10  grams)  sus- 
pended in  boiling  benzene  (50  c c),  and  heating  the  mixture  for  a 
quarter  of  an  hour  ;  the  compound  is  then  collected  and  washed  with 
benzene  and  aqueous  alcohol.  When  crystallised  from  70  per  cent, 
acetic  acid,  it  forms  slightly-coloured,  thick  prisms,  and  melts  at 
208 — 209''.  If  it  is  heated  in  a  sealed  tube  with  fuming  hydrochloric 
acid  (10  parts)  at  180—200°  for  four  hours,  and  the  eliminated 
phthalic  acid  filtered  off,  the  filtrate,  on  evaporation  to  dryness,  yields 
a  residue  of  ft-chloroirimethylenediarnine  hydrochloride, 

NH2-CH3-CHCI-CH2-NH2,2HC1, 

which  crystallises  from  alcohol  in  lustrous,  white  leaflets,  and  melts  at 
216°;  the  picrate  melts  at  214°;  and  the  free  base,  w^hich  is  very 
soluble  in  water,  is  precipitated  from  solutions  of  its  salts  by  concen- 
trated alkalis  as  a  colourless  oil. 

Triphthalimidoprojjane,  C9H402!N*CH(CH2'N'!C8H402)2,  is  formed 
by  heating  an  intimate  mixture  of  potassium  phthalimide  (1  part)  and 
j3-chlorotrimethylenediphthalimide  (2  parts)  at  215 — 225°.  The  pul- 
verised product  is  digested  with  5  per  cent,  sodium  hydroxide  for  half 
an  hour,  collected,  and  washed  with  water.  The  compound  crystallises 
from  glacial  acetic  acid  in  reddish  needles,  and  melts  at  226 — 227°. 
On  heating  it  with  hydrochloric  acid  at  100°,  phthalic  acid,  ammonia, 
and  a  substance  having  the  odour  of  pyridine  were  recognised,  but 
apparently  the  expected  triamidopropane  was  not  present. 

A.  R.  L. 
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Mesitylene.  By  S.  Landau  (Ber.,  25,  S0ll—^0lS)-io-Me8ityl- 
phthalimide,  CeHijMe^-CHa'N'.CgHiOj,  is  obtained  by  heating  a  mixture 
of  equal  weights  of  mesityl  bromide,  CeHaMez'CHaBiS  and  potas- 
sium phthalimide  at  2'20°  for  half  an  hour  and  then  at  235°  for 
two  hours.  The  product  is  powdered,  extracted  with  water,  then  with 
dilute  sodium  hydroxide,  and  crystallised  from  acetic  acid.  It 
forms  white  needles,  melts  at  157°,  and  is  easily  soluble  in  alcohol 
and  hot  acetic  acid,  more  sparingly  in  ether,  benzene,  and  chloro- 
form. 

tv-Mesitylphihalamic  acid,  CeHsMea'CHa-NH-CO-CeH.-COOH,' is  ob- 
tfiincd  by  warming  the  preceding  compound  on  the  water- bath  with 
10  per  cent,  potassium  hydroxide  until  it  dissolves,  and  then  precipi- 
tating with  hydrochloric  acid.  It  crystallises  from  dilute  alcohol  or 
benzene  in  slender  needles,  melts  at  152°,  is  insoluble  in  hot  water, 
and  easily  soluble  in  alcohol  and  acetic  ncid,  more  sparingly  in 
benzene.  The  silver  salt  is  a  white,  crystalline  precipitate,  and  decom- 
poses above  182°.  The  acid  is  only  very  slightly  decomposed  by 
boiling  with  concentrated  hydrochloric  acid  in  a  reflux  apparatus  for 
three  hours. 

tv-Mesitylanime,  C6H3Me2*CH2*NIT2,  is  obtained  by  heating  mesityl- 
phthalimide  with  concentrated  hydrochloric  acid  (5  parts)  in  a  sealed 
tube  at  190 — 200°  for  six  hours.  It  is  a  colourless  liquid,  has  a 
^strong  odour  of  herring  brine,  boils  at  217 — 218°  under  756  mm. 
pressure  without  decomposition,  and  eagerly  absorbs  carbonic  an- 
hydride from  the  air.  The  hydrochloride  crystallises  in  four-sided 
prisms,  and  melts  at  224°.  The  nitrate  crystallises  in  long,  white 
needles.  The  picrate  forms  yellow,  rhombic  crystals,  and  melts  at 
225°  with  decomposition.  The  platinochloride  crjfitalWses  in  golden- 
yellow,  six-sided  leaflets,  and  melts  at  204°.  The  acetyl  compound 
crystallises  from  dilute  alcohol  and  acetic  acid  in  needles,  and  melts 
at  78°.  The  benzoyl  compound  crystallises  from  alcohol  in  aggregates 
of  white  needles,  melts  at  78"",  and  is  easily  soluble  in  alcohol,  benzene, 
and  acetic  acid. 

tji}-Mesitylcarhamide,^lS.i'0O''^Yi'C^'2;(^6^^e2^  is  obtained  by  warm- 
ing an  aqueous  solution  of  mesitjlamine  hydrochloride  with  potassium 
cyanate.  It  crystallises  from  alcohol  in  silvery  leaflets,  and  melts  at 
181°. 

w-Mesitylthiocarhamide,  NHj'CS'NH'CHa'CeHaMeo,  is  obtained  by 
warming  an  aqueous  solution  of  mesitylamine  hydrochloride  and 
potassium  thiocyanate  on  the  water-bath.  It  crystallises  from  water 
in  slender,  white  needles,  turns  yellow  on  exposure  to  air,  melts  at 
135°,  and  is  easily  soluble  in  alcohol  and  acetic  acid. 

Dimesitylthiocarbamide,  CS(NH'CH2*CfiH3Me2)2,  is  obtained  by 
adding  a  slight  excess  of  carbon  bisulphide  to  an  alcoholic  solution  of 
mesitylamine ;  it  crystallises  from  alcohol  in  long,  thin  needles,  and 
melts  at  165°. 

Allylmesitylthiocarbamidej  obtained  by  gradually  adding  allyl- 
thiocarbimide  to  mesitylamine,  crystallises  from  alcohol  in  white 
needles,  melts  at  91°,  and  is  sparingly  soluble  in  water,  easily  so  in 
alcohol. 

Binitrometitylacetamide^  CeHMe2(N02)2*CH2-NHAc,  is  obtained  by 
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gradually  adding  mesitjlacefcamide  to  4 — 5  times  the  quantity  of 
fuming  nitric  acid  cooled  with  ice.  It  crystallises  from  dilute  alcohol 
in  long,  thin,  pale  yellow  prisms,  melts  at  162°,  and  is  easily  soluble 
in  alcohol,  acetic  acid,  and  mineral  acids,  sparingly  in  cold  water. 

Dinitromesitylamine  is  obtained  by  heating  the  precciling  acetyl 
compound  with  hydrochloric  acid  in  a  sealed  tube  at  150°,  and  is  a 
brown,  odourless  liquid  which  easily  decomposes.  The  hydrochloride 
crystallises  in  leaflets,  melts  at  245°  with  decomposition,  and  is  easily 
soluble  in  water,  sparingly  so  in  concentrated  hydrochloric  acid  and 
absolute  alcohol.  The  jpicrate  crystallises  from  water  in  long,  bright 
yellow  prisms,  decomposes  at  220°,  and  is  insoluble  in  alcohol.  The 
'platino chloride  crystallises  from  water  in  golden-yellow  leaflets. 

u-i-Diphthalimidomesitylene^  C6H3Me(CH2']S'IC6Hi02)2,  is  obtained  by 
heating  a  mixture  of  dibromo-  or  dichloro-mesitylene  with  potassium 
phthalimide  (2  mols.)  at  220—240"  for  about  half  an  hour.  The 
product  is  crystallised  from  nitrobenzene,  and  dried  on  porous  plates. 
It  crystallises  from  acetic  acid  in  brownish  needles,  melts  at  244°, 
and  is  insoluble  in  alcohol. 

Mesitylenediphthalamic  acid,  CsHHMe-CCHa-NH-CO'CetL-COOH)^, 
is  obtained  by  boiling  the  preceding  compound  with  alcoholic  potash 
until  it  dissolves.  It  separates  in  white  prisms  ou  adding  hydro- 
chloric acid  to  the  dilute  ammoniacal  solution,  melts  at  187°,  and  is 
easily  soluble  in  alcohol  and  acetic  acid,  sparingly  so  in  water. 

w-i-Diamidomesitylene,  C6H3Me(CH2*N'H2)2,  is  obtained  by  heating 
the  diphthalyl  compound  in  a  sealed  tube  with  hydrochloric  acid  at 
200 — 220°  for  some  hours.  It  is  a  colourless  liquid,  having  a  strong 
a-mmoniacal  odour,  boils  at  268°,  eagerly  absorbs  carbonic  anhydride 
from  the  air,  and  yields  well  crystallised  salts  with  acids.  The 
picrate  crystallises  in  small,  bright  yellow  needles,  and  decomposes  at 
235°.  The  platinochloride  crystallises  in  yellow  plates,  and  decom- 
poses at  258°.  The  diacetyl  compound  crystallises  from  chloroform 
in  white  needles,  melts  at  165°,  and  is  easily  soluble  in  hot  water, 
concentrated  hydrochloric  acid,  benzene,  and  chloroform,  and  yields  a 
well  crystallised  platinochloride.  E.  C.  B. 

Hydrobenzoic  Acids.    By  0.  Aschan  (Annalen,  271,  231 — 284). — 

In  this  paper,  the  author  gives  a  complete  account  of  his  work  on  the 
reduction  products  of  benzoic  acid,  and  corrects  some  of  the  state- 
ments made  in  earlier  papers  (compare  Abstr.,  1891, 1053  and  1481)  ; 
only  the  new  facts  are  given  in  this  abstract. 

In  preparing  A'^-tetrahydrobenzoic  acid  by  the  method  already 
described,  hydrobenzoin  (m.  p.  134°)  is  formed  in  small  quanjtities,  as 
well  as  benzyl  alcohol. 

A--Tetrahydrobenzoic  acid  can  be  distilled  in  an  atmosphere  of 
carbonic  anhydride,  and  then  boils  at  234 — 235°  (mercury  entirely  in 
vapour)  with  very  slight  decomposition,  yielding  traces  of  a  neutral 
liquid,  which  is  probably  the  lactone  of  7-hydroxyhexahyiirobenzoio 
acid.  The  acid  is  only  sparingly  soluble  (1'34  grams  in  100  c.c.)  in 
water  at  20°,  and  is  readily  oxidised  to  benzoic  acid  on  exposure  to 
the  air  ;  its  electrical  conductivity  is  JC  =  0'00305.  The  calcium  salt, 
{C7H902)2Ca,  crystallises  in  needles,  and  is  moderately  easily  soluble 
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in  cold  water,  but  more  sparingly  in  alcoliol.  The  silver  salt, 
C7H902Ag,  is  only  very  sparingly  soluble  in  boiling  water,  by  which 
it  is  decomposed  ;  it  is  very  sensitive  to  light.  The  methyl  salt  boils 
at  188 — 189°  (mercury  entirely  in  vapour),  and  has  a  sp.  gr.  of  1'0433 
at20°/20°  ;  it  combines  readily  with  bromine  in  ethereal  solution  yield- 
ing an  oil.  A--Tetrahydrobenzoic  acid  is  identical  with  the  benzole'ic 
acid  obtained  by  Herrmann  by  reducing  benzoic  acid  with  sodium 
amalgam  in  acid  solution  (Annalen,  132,  75). 

<^^-IIydroxyhexahydrohromohenzoic  lactone,  C'H.n<^  ^>CHBrl     , 

C  H2*CH O 

is  easily  obtained  by  warming  the  dibromo-additive  product  of  the 
A--tetrahydro-acid  with  sodium  carbonate  ;  it  crystallises  from  dilate 
alcohol  in  long,  flat  prisms,  melts  at  67'',  and  is  readily  soluble  in 
benzene,  ether,  alcohol,  and  glacial  acetic  acid,  but  only  sparingly  in 
water ;  it  is  decomposed  by  alcoholic  potash  in  the  cold  with  form- 
ation of  potassium  bromide,  and  a  substance  which,  is  readily  soluble 
in  water,  and  which  decolorises  potassium  permanganate. 

ci-Ethoxy-A^-tetrahydrohenzoic  acid,  C9H14O3,  not  a  dihydrobenzoic  acid 
as  at  first  supposed  (Abstr.,  1891,  1482),  is  formed  when  the  dibromo- 
additive  product  of  the  A^-tetrahydro-acid  is  treated  with  alcoholic 
potash  at  the  ordinary  temperature  ;  it  crystallises  from  water  in  long, 
transparent  prisms,  melts  at  73°,  and  is  very  readily  soluble  in  all 
ordinary  solvents  except  water ;  it  is  immediately  oxidised  by  potas- 
sium permanganate  in  sodium  carbonate  solution.  Its  salts  are 
readily  soluble  and  badly  characterised.  The  silver  salt,  CgHiaOsAg, 
melts  at  130 — 140°  when  quickly  heated,  and  is  stable  in  the  light. 
The  dibromo-additiYe  product,  CgHuBr^Os,  is  formed,  when  the  acid  is 
treated  with  bromine  in  chloroform  solution  in  the  dark ;  it  crystal- 
lises from  a  mixture  of  benzene  and  light  petroleum  in  large,  flat 
prisms,  melts  at  125 — 126°,  and  decolorises  an  alkaline  solution  of 
potassium  permanganate  only  after  long  keeping;  its  sodium  salt  is 
only  very  sparingly  soluble  in  water,  from  which  it  crystallises  in 
octagonal  prisms.  When  ethoxy-A^-tetrahydrobenzoic  acid  is  heated 
with  a  saturated  glacial  acetic  acid  solution  of  hydrogen  bromide  at 
100°  for  12  hours,  it  is  converted  into  the  dibromohexahydrobenzoic 
acid  (m.  p.  166°)  previously  described. 

Hexahydrobenzoic  acid  (m.  p.  28°)  can  not  only  be  obtained  by  re- 
ducing the  mixture  of  hydrobromo- additive  products  of  the  A--tetra- 
hydro-acid  with  sodium  amalgam  (Ice.  cif.),  but  also  by  heating  the 
A"--tetrahydro-acid  with  concentrated  hydriodic  acid  at  200°.  It  boils- 
at  232 — 233"  (mercury  entirely  in  vapour),  has  a  disagreeable  smell 
and  is  very  readily  soluble  in  alcohol  and  ether,  but  only  moderately 
easily  in  water ;  attempts  to  convert  the  acid  into  a  stereochemical 
isomeride  were  unsuccessful,  as  was  expected.  The  silver  salt, 
C7Hii02Ag,  is  a  microcrystalline  compound,  sparingly  soluble  in 
boiling  water.  The  methyl  salt  boils  at  179—180°  (mercury  entirely 
in  vapour).  The  ethyl  salt,  CeHu'COOEt,  is  a  mobile  oil,  of  sp.  gr. 
0-9723  at  4°/4°  and  0-93624  at  20°/4° ;  it  boils  at  194-5— 195-5° 
(mercury  entirely  in  vapour). 

A^-Tetrahydrobenzoio  acid  melts  at  29°,  and  is  only  sparingly 
soluble    (0-7  gram  in  100)    in   water  at   20°;   its   sp.  gr.  is  1*1089 
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at  20°/20°,  and  its  electrical  conductivity  K  =  000221.  Its  salts  are 
more  stable  and  more  sparingly  soluble  than  those  of  the  A^-tetrahydro- 
acid.  The  5z7rer  salt,  CvHgOoAg,  crystallises  in  prisms.  The  calcium 
salt  crystallises  in  colourless  prisms  "vvith  1  mol.  HgO,  the  ammonium 
salt  in  lustrous  plates.  The  methyl  salt,  CeHg'COOMe,  is  a  colourless 
liquid  of  sp.  gr.  1-05607  at  474°,  and  1'04183  at  2074°;  it  boils  at 
193*5 — 194'5°  (mercury  entirely  in  vapour). 

^-Bromohexahydrobe7LzoiG  acid,  CeHnBr'COOH,  is  formed,  when  the 
A^-tetrahydro-acid  is  heated  with  a  saturated  glacial  acetic  acid  solu- 
tion of  hydrogen  bromide  at  100°  for  4 — 5  hours  ;  it  crystallises  from 
hot  formic  acid  in  large,  flat,  seemingly  rhombic  prisms  or  plates, 
melts  at  108 — 109°,  and  decolorises  an  alkaline  solution  of  potassium 
permanganate  ;  when  boiled  with  dilute  sodium  carbonate,  it  is  re- 
converted into  the  A^-tetrahydro-acid. 

When  the  dibromo-additive  product  of  the  A^-tetrahydro-acid  is 
treated  with  alcoholic  potash,  it  yields  an  acid  which  is  much  more 
readily  soluble  in  water,  and  less  stable  than  the  A^-tetrahydro-acid ; 
this  product  resinifies  on  keeping,  and  is  probably  a  dihydro-acid. 

A  dihydroxyhexahydrobenzoic  acid  seems  to  be  formed  when  di- 
bromohexahydrobenzoic  acid  is  dissolved  in  dilute  sodium  carbonate 
(^  mol.),  and  the  solution  then  boiled  ;  a  small  quantity  of  a  neutral 
oil  separates  from  the  solution,  but  the  principal  product  is  an  acid 
which  is  best  isolated  in  the  form  of  its  calcium  salt.  This  compound 
crystallises  from  water  in  large,  transparent  plates,  is  almost  insoluble 
in  cold  water,  and  has  the  composition  [C6H9(OH)2*COO]2Ca  + 
2H2O  ;  the  acid,  prepared  from  the  calcium  salt,  is  very  hygroscopic, 
and  reduces  ammoniacal  silver  nitrate  solution  on  boiling. 

Biacetoxyhexahydrohenzoic  acid,  C6H9(OAc)2*COOH  +  H2O,  is  ob- 
tained when  the  calcium  salt  just  described  is  treated  with  acetic 
chloride,  and  the  product  recrystallised  from  water;  it  forms  small, 
monosymmetric  crystals,  <x  :  6  :  c  =  3*4176  :  1  :  1*1541,  ji  =  86^^  51', 
melts  at  72 — 73°,  and  loses  water  when  kept  over  sulphuric  acid, 
being  converted  into  a  syrup,  which  crystallises  ao^ain  on  treatment 
with  water ;  it  is  readily  soluble  in  alcohol,  but  more  sparingly  in 
cold  water.  The  silver  salt  crystallises  in  long,  slender  needles,  and 
is  moderately  stable  in  the  light.  F.  S.  K. 

Organic  Sulphur  Compounds.  By  A.  Delisle  and  A.  Schwalm 
(J>'er.,  25,  2980—2984  ;  compare  Abstr.,  1889,  4<S8).—^-Thioparatolyl- 
propLonic  acid,  C6H4Me*S*CH2*CH2*COOH,is  obtained  quantitatively  by 
boiling  ethyl  y3-iodopi"opionate  with  the  sodium  derivative  of  para- 
thiocresol  in  molecular  proportion,  and  hydrolysing  the  ethyl^alt  thus 
formed  with  alcoholic  potash  ;  it  crystallises  from  light  petroleum  in 
lustrous  plates,  and  melts  at  70 — 71°.  It  separates  from  ether  in 
large,  transparent,  monosymmetric  or  asymmetric  tablets,  and  is  soluble 
in  most  organic  solvents.  The  silver  salt,  CioHuSOoAg,  crystallises 
from  hot  water  in  broad,  transparent  needles  which  are  fairly  stable 
towards  light ;  the  calcium  salt,  (CioHnS02)2Ca  +  3H2O,  forms  white, 
hair-like  needles,  and  the  barium  salt,  (CioHuSOz)2Ba  +  2H2O,  lustrous 
plates.  The  ethyl  salt,  obtained  in  the  manner  described  above,  is  a 
thick,  yellowish  liquid,  and  boils  at  171°  under  12  mm.  pressure. 

d  2 
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oc-Hy  droxy -ft-  thioto  ly lisohutyric  acid, 

C6H4Me-S-CH2-CMe(OH)-COOH, 

is  prepared  by  the  action  of  hydrogen  cyanide  on  thiotolylacetoue, 
C6H4Me'S-CH2*COMe,  and  hydrolysis  of  the  nitrile  thus  formed  ;  it 
crystallises  from  hot  water  containing  hydrochloric  acid  in  silky, 
flexible  needles,  and  melts  at  101 — 102°.  The  calcium  salt  crystallises 
in  stellate  groups  of  needles,  and  the  harium  salt  in  white  plates ;  the 
silver  salt  forms  a  white,  curdy  precipitate. 

The  authors  have  also  prepared  the  ethyl  phenyl thioacetate  (ethyl 
thiophenylacetoacetate)  described  by  Otto  and  Rossing,  the  existence 
of  which  has  frequently  been  denied ;  it  is  readily  obtained  by  the 
action  of  sodium  phenylmercaptide  on  ethyl  chloracetoacetate,  and  is 
a  yellow  oil  which  decomposes  at  60 — 70°  with  formation  of  phenyl 
bisulphide,  a  reaction  which  takes  place  slowly  at  the  ordinary 
temperature. 

Ethyl  metethoxyphenylthioacetoacetate,  CHAc'S*C6H4(OEt)*COOEt, 
is  obtained  by  the  action  of  the  sodium  compound  of  metethoxy- 
phenyl  hydrosulphide  (Abstr.,  1891,310)  on  ethyl  chloracetoacetate, 
and  is  a  pale  yellow  oil,  which,  like  the  preceding  compound,  readily 
decomposes  with  formation  of  the  corresponding  bisulphide.  Meteth- 
oxyphenyl  bisulphide,  So(C6H4*OEt)2,  forms  compact  crystals  melting 
it  42 — 43°,  and  may  also  be  obtained  by  the  action  of  iodine  on  the 
hydrosulphide. 

ft-TUotolyllevulinic  acid,  CHAc-S(C6H4Me)-CH2-CH2-COOH,  is  pre- 
pared by  the  action  of  the  sodium  derivative  of  parathiocresol  on  etbyl 
y3-broraolevulinate,  and  hydrolysis  of  the  ethyl  salt ;  it  melts  at 
103 — 104",  and  yields  a  hydrazone  melting  at  120 — 121°.  The  harium 
salt,  (Ci2Hi303S)2Ba,  crystallises  in  white,  concentric  groups  of 
needles.  H.  G.  C. 

Phenylpyruvic  Acid  and  Phenylglycidic  Acid.  By  E.  Erlen- 
MEYER,  Jun.  {Annalen,  271,  137 — 180). — In  the  first  part  of  this  paper, 
the  author  describes  experiments  by  which  he  claims  to  have  proved 
that  Glaser's  "  phenylhydroxyacrylic  acid  "  is,  in  reality,  phenylglyc- 
idic acid,  identical  with  the  compound  obtained  byPlochl  by  treating 
phenyl-/3-bromolactic  acid  wath  potash,  and  considered  by  him  to  be 
a-hydroxycinnamic  acid.  In  the  second  part  of  the  paper,  it  is  shown 
that  the  acid  obtained  by  PliJchl  from  the  condensation  product  of 
benzaldehyde  and  hippuric  acid  (Abstr.,  1884,  604)  is  identical  with 
phenylpyruvic  acid. 

When  the  sodium  salt  of  phenylglycidic  acid  (Glaser's  "  phenyl- 
hydroxyacrylic acid  ")  is  covered  with  ether  and  treated  with  dry 
hydrogen  chloride,  sodium  chloride  is  deposited,  and  phenyl-/:J-cliloro- 
lactic  acid  remains  in  solution  ;  on  fractionally  precipitating,  with 
light  petroleum,  the  ethereal  solution,  previously  freed  from  hydrogen 
chloride  by  keeping  over  potash,  the  phenyl-/3-chlorolactic  acid  is 
obtained  as  an  almost  colourless  oil  which  soon  solidifies.  It  separates 
from  hot  chloroform  in  small,  slender  needles,  melts  at  141 — 142° 
with  decomposition,  and  is  identical  with  the  acid  obtained  by  Lesch- 
horn-  (-Inaug.   Diss.,    Wiirzburg,  1884),  by  the  action  of  hydrochloric 


ORGANIC  CHEMISTRY.  37 

acid  on  phenyl  glyceric  acid  ;  when  treated  with  excess  of  soda  at  the 
ordinary  temperature,  it  is  converted  into  sodium  phenylglycidate. 

An  acid  of  the  composition  CgHuNOa  is  formed  when  sodium 
phenylglycidate  ("  sodium  phenylhydroxyacrylate  ")  is  treated  with 
concentrated  ammonia  at  the  ordinary  temperature,  and  the  product 
decomposed  with  acetic  acid ;  it  decomposes  at  220 — 221",  and  is 
probably  a  phenyl- ^-amidolactic  acid  of  the  constitution 

NH2-CHPh-CH(0H)-C00H. 

The  acid  of  the  composition  C14H19NO3,  obtained  from  sodium  phenyl- 
glycidate and  piperidine  in  like  manner,  decomposes  at  244°. 

Sodium  phenylanilidolactate,  CisH^NOaNa,  can  be  prepared  by 
treating  an  aqueous  solution  of  sodium  phenylglycidate  with  aniline, 
and  recrystallising  the  product  from  hot  alcohol ;  when  treated  with 
dilute  acetic  acid,  it  yields  phenylanilidolactic  acid,  melting  at 
144—145°. 

Phenylglycidic  acid  can  be  obtained  by  adding  benzaldehyde  and 
a  few  drops  of  alcohol  to  an  ethereal  solution  of  ethyl  chloracetate 
containing  sodium  in  suspension. 

Ethyl  phenylcyanopyruvate,  CI^'CHPh'CO-COOEt,  is  formed  when 
benzyl  cyanide  is  treated  with  ethyl  oxalate  and  sodium  ethoxide  in 
alcoholic  solution  and  the  product  decomposed  with  water.  It  is  a 
crystalline  substance,  melts  at  130°  and  is  soluble  in  alcohol,  soda, 
ammonia,  and  sodium  carbonate ;  in  its  alcoholic  solution,  ferric 
chloride  produces  a  dark  green  coloration  ;  it  is  readily  decomposed 
by  alkalis,  yielding  benzyl  cyanide,  but  when  boiled  with  moderately 
concentrated  sulphuric  acid,  it  gives  phenylpyruvic  acid. 

F.  S.  K. 

Action  of  Sulphuric  Acid  on  Quinol.  By  J.  H.  Stebbins,  Jun. 
(Chem.  Centr.,  1892,  ii,  40—41 ;  from  J.  Amer.  Chem.  Soc,  13,  155).— 
Since  the  utility  of  quinol  as  a  photographic  developer  is  con- 
siderably impaired  by  Jts  slight  solubility  in  water,  the  author  has 
prepared  its  more  soluble  sulphonic  derivative,  C6H3(OH)2'S03H, 
which  he  has  found  to  act  satisfactorily  as  a  developer.  It  is  prepared 
by  heating  10  grams  of  quinol  with  20  grams  of  sulphuric  acid,  sp.  gr. 
1*82,  freeing  the  solid  mass  from  sulphuric  acid  by  means  of  porous 
plates  and  filter  paper,  and  crystallising  from  a  small  quantity  of 
alcohol  in  a  vacuum.  In  forms  long,  brownish,  transparent,  rhombic 
prisms,  containing  alcohol  of  crystallisation.  Its  salts  oxidise  readily 
in  the  air.  The  barium  salt,  probably  (C6H505S)2Ba  +  II2O,  is  most 
easily  prepared ;  it  forms  small,  white,  hexagonal  prisms,  soluble  in 
cold  water  and  dilute  alcohol,  and  giving  with  ferric  chloride  a  deep 
blue  coloration,  which  rapidly  changes  to  dirty-yellow.        C.  F.  B. 

Synthesis  of  2  Dimethylhydrindole.  By  C.  Paal  and  E. 
Laudenheimer  (Ber.,  25,  2974 — 2978). — Attempts  to  obtain  alkyl 
derivatives  of  orthamidobenzyl  alcohol  by  treating  it  with  alkyl  iodides 
having  failed,  the  authors  endeavoured  to  obtain  these  derivatives  by 
the  reduction  of  the  condensation  products  of  the  alcohol  with  alde- 
hydes and  ketones  (see  this  vol.,  p.  28).    Isopropyleneorthamidobenzyl 
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alcohol  is  readily  reduced  by  sodium  in  alcoholic  solution,  vrlth 
formation  of  isopropylorthamidohenzyl  alcohol,  NHPr^'CcHi'CHj'OH, 
which  forms  a  yellowish  oil,  sparingly  soluble  in  water,  but  readily  in 
mineral  acids  and  organic  solvents.  It  distils  between  210°  and  200°, 
undergoing  partial  decomposition  ;  if  it  is  boiled  in  connection  with  a 
reflux  apparatus  for  two  hours,  the  decomposition  is  complete,  the 
products  being  water  and  a  colourless  oil,  which  has  the  composition 
C10H13N ;  it  boils  at  210°  (uncorr.),  is  almost  insoluble  in  water,  but 
dissolves  readily  in  mineral  acids,  and  has  a  faint,  turpentine-like  odour. 
The  elimination  of  water  from  isopropylorthamidobenzyl  alcohol 
might  take  place  in  three  different  ways,  with  formation  of  the  follow- 
ing compounds : — 

*^'^'<CH.  '       C,H,<pg  >CMe.;      ^'^K^^^.^.^^      ' 

The  first  formula  cannot,  however,  represent  the  constitution  of  the 
compound,  as  it  yields  a  nitroso-derivative,  and  must,  therefore,  be  a 
secondary  base  ;  the  substance  represented  by  the  third  formula  is 
tetrahydroquinaldine,  which  has  already  been  prepared  (Abstr.,  1881, 
742;  1884,  183),  and  has  properties  quite  different  from  those  of  the 
authors'  compound.  There  remains,  therefore,  only  the  second 
formula,  according  to  which  the  substance  is  2-dimethylhydrindoley 
and  with  this  supposition  its  properties  fully  agree. 

2-Dimethylhydrindole  combines  with  ethyl  iodide  to  form  the  etli- 
iodide^  which  separates  from  ether  in  well  developed  prisms.  The 
nitrosamine,  CioHiz^'NO,  is  a  reddish-brown  oil,  which  decomposes  ou 
distillation,  even  in  a  vacuum ;  the  hydrochloride,  CioHi3N,HCl,  crys- 
tallises from  water  in  slender,  Avhite  needles,  and  melts  at  150°  with 
decomposition;  the  flatinochloride,  (CioH,3N')2,H2PtCl6,  crystallises  in 
orange-red  plates,  melts  at  200°  Avith  decomposition,  and  is  readily 
soluble  in  water.  H.  G.  C. 

Bidiphenylenethylene :  A  Red  Hydrocarbon.  By  C.  Grakbe 
(Ber.,  25,  3146 — 3149). — By  passing  fluorene  over  heated  lead  oxide, 
de  la  Harpe  and  van  L)orp  (this  Journal,  1876,  i,  242)  obtained  a  red 
hydrocarbon  CogHis.  Mantz  (Inaug.  Diss.,  Geneva,  1892)  found 
.that  the  same  compound  was  formed  by  heating  fluorene  with 
bromine  at  240 — 300°,  or  by  passing  a  current  of  chlorine  into  fluorene 
at  a  temperature  of  280 — 290°  ;  also  by  heating  fluorene  with  sulphur. 
He  established  its  molecular  weight,  and  assigned  to  it  the  constitution 
C  H  C  IT 

'       >C!C<^      I    ,  inasmuch  as  it  combined  with  two  equivalents  of 

nielli  ^elli 

Ihalogen,  yielded  diphenyleno  ketone  on  oxidation,  fluorene  on  heating 
it  with  zinc  dust,  and  a  colourless  hydrocarbon  C26H,9  on  hA'drogenation. 
The  author  finds  that  bidiphenylenethylene  is  best  prepared  by  heat- 
ing a  mixture  of  lead  oxide  and  fluorene  to  the  boiling  point  of  the 
latter,  and  finally  for  a  short  time  at  350°,  extracting  the  product 
with  carbon  bisulphide,  and  crj'st  alii  sing  the  residue  from  alcohol  and 
chloroform  or  carbon  tetrachloride,  when  the  pure  hydrocarbon  is 
obtained  in  yellowish -red  needles  and  prisms,  the  colour  being  in  termedi- 


ORGANIC  CHEMISTRY.  39 

ate  between  those  of  potassium  dicliromate  and  chromic  anhydride.  It 
melts  at  187 — 188°  (corr.),  and  cannot  be  decolorised;  indeed  further 
purification  tended  to  increase  the  brightness  of  its  colour.  It  forms  a 
colourless  dibromide,  C>6llir,Bf2,  a  solution  of  which  in  toluene  becomes 
red  on  warming  it  with  sodium,  due  to  the  reproduction  of  the  hydro- 
carbon. The  colour  of  bidiphenylenethylene  is  apparently  to  be 
ascribed  to  the  presence  of  the  group  ZZC!C~,  as  both  the  dibromide 
and  the  hydrocarbon  CoeHig  (bidiphenylenethane)  are  colourless. 
The  atomic  grouping  of  the  red  hydrocarbon  is  thus  analogous  to 
that  of  azobenzene,  but  the  doubly-linked  carbon  atoms  exert  less 
influence  on  the  colour  than  do  the  doubly-linked  nitrogen  atoms, 
inasmuch  as  diphenylethylene  and  tetraphenylethj^lene  are  both 
colourless  (compare,  however,  Armstrong:,  Proc,  1892,  192).  Its 
farther  study  is  being  continued.  A.  R.  L. 

Derivatives  of  1  :  4-Aniidonaphthalene.  By  R.  Henriques 
(Ber.,  25,  3058— 3068).— 1  :  4-Mtroethoxynaphthalene  (Hermann, 
Abstr.,  1891,  1379 ;  Grandmougin  and  Michel,  Abstr.,  1892,  862)  is 
conveniently  prepared  by  dropping  a-ethoxynaphthalene  into  nitric 
acid  of  28""  Baume  (1^  parts)  at  60°,  the  yield  being  90  per  cent,  of 
the  ethoxynaphthalene  employed.  In  addition  to  the  description 
given  of  the  corresponding  amido-derivative  {loc.  cit.),  it  is  to  be  men- 
tioned that  when  ferric  chloride  is  added  to  solutions  of  its  salts,  a 
copious  indigo-blue  precipitate  separates,  and  on  boiling,  a-naphtha- 
quinone  is  formed. 

1 :  4- Acetamidoethoxy naphthalene  is  economically  prepared  by  adding 
a  mixture  of  amidoethoxynaphthalene  hydrochloride  (2  parts)  and 
sodium  acetate  (3  parts),  together  with  a  trace  of  stannous  chloride, 
to  a  cold  solution  of  phosphoric  chloride  (1  part)  in  glacial  acetic  acid 
(4  parts),  and  boiling  for  a  short  time.  It  crystallises  from  alcohol 
or  glacial  acetic  acid  in  long,  colourless  needles,  melts  at  189°,  and  is 
as  good  as  insoluble  in  water,  and  somewhat  sparingly  soluble  in 
boiling  alcohol.  1  :  4!-Nitromethoxij naphthalene  melts  at  83°,  and  the 
corresponding  acetowuZo-compound  melts  at  187°.  1 :  4-Amidoethoxy- 
benzene  (phenetidine)  is  not  attacked  by  nitric  acid  in  the  cold,  but 
when  boiled  with  it,  the  odour  of  quinone  is  perceptible  ;  whereas  the 
acetyl  derivative  (phenacetine),  according  to  Autenrieth  and  Hinsberg 
(Abstr.,  1892,  160),  is  converted  by  dilute  nitric  acid  into  the  nitro- 
derivative  [OEt  :  NO2 :  NHAc  =  4  :  2  :  1],  an  observation  which  the 
author  confirms. 

When  1  :  4-acetamidoethoxynaphthalene  is  treated  with  cooled 
nitric  acid  of  26^  Baume,  a  compoimd,  C28II34N3O5,  is  obtained,  which 
crystallises  from  alcohol  in  yellow  needles,  melts  at  218 — 219°,  is  in- 
soluble in  water  and  in  alkalis,  and  decomposes  with  the  evolution  of 
acetic  acid,  if  boiled  with  sulphuric  acid.  The  same  compound  is 
obtained  together  with  a- naphthaquinone  when  1  :  4-acetamidoethoxy- 
naphthalene  is  boiled  with  dilute  nitric  acid. 

When  1  :  4-amidoethoxynaphthalene  hydrochloride  is  treated  with 
nitric  acid  of  20°  Baume  (10  parts),  a-naphthaquinone  separates, 
whilst  on  adding  ferric  chloride  and  hydrochloric  acid  to  the  filtrate, 
a  yellow  crystalline  precipitate  falls,  which  is   sparingly  soluble  in 
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alcohol,  readily  so  in  water,  but  reprecipitated  on  the  addition  of  hydro- 
chloric acid ;  it  is  a  douhle  salt  of  the  diazo-derivative,  and  similar 
compounds  are  obtained  on  adding  chromic  acid  or  mercuric  chloride 
and  hydrochloric  acid  to  a  solution  of  diazotised  amidoethoxy- 
naphthalene. 

When  1  :  4-amidoethoxybenzene  (10  grams)  is  dissolved  in  a 
mixture  of  alcohol  (50  grams)  and  50  per  cent,  acetic  acid  (25  grams), 
and  a  10  per  cent,  solution  of  sodium  nitrite  (26  c.c.  =  0'5  mol.) 
added,  the  (^/a2;oami{^o- derivative,  C16H19N3O2,  separates  in  yellow 
needles ;  water  is  now  added,  and  as  soon  as  the  precipitation  is 
complete,  the  compound  is  collected  and  washed  successively  with 
water  and  alcohol.  It  cannot  be  recrystallised,  as  it  undergoes  de- 
composition ;  it  melts  at  89 — 91°,  and  combines  with  phenols  to  form 
hydroxyazo-cofinpounds.  The  author  has  not  as  yet  succeeded  in 
converting  it  iiito  the  amidoazo-derivative,  but  it  yields  a  crystalline 
compound  when  treated  with  alcohol,  which  will  be  described  in  a 
future  paper. 

"When  1  :  4-amidoethoxynaphthalene  is  treated  with  nitrous  acid, 
in  the  manner  just  described,  it  yields  amidoazoethodiynapMlialeney 
C24H23N3O2,  which  crystallises  from  benzene  in  red  needles,  melts  at 
175°,  and  is  readily  soluble  in  benzene,  sparingly  so  in  alcohol  and 
glacial  acetic  acid,  and  insoluble  in  water.  It  is  a  feeble  base,  yielding 
yellow  salts  which  dissolve  sparingly  in  alcohol,  forming  green  solu- 
tions, dissociate  in  the  air,  and  are  decomposed  when  boiled  with 
water.  On  reduction  with  stannous  chloride  and  hydrochloric  acid, 
a  mixture  of  compounds,  which  are  being  further  investigated,  is  ob- 
tained ;  one  of  the  most  soluble  ?alts  from  this  mixture  yields,  on 
acetylation,  a  compound  OEt'CioH5(NHAc)o,  melting  at  254°. 

A.  R.  L. 

Action  of  Phenylhydrazine  on  Cantharidin.  By  L.  Spiegel 
{Ber.,  25,  295G — 2960). — The  substance  obtained  in  small  quantities 
together  with  cantharidinphenylhydrazone  by  the  action  of  phenyl- 
hydrazine  on  cantharidin  (Abstr.,  1892,  999)  may  be  obtained  pure 
by  frequent  recrystallisation  from  acetone  and  subsequently  from 
absolute  alcohol,  and  drying  at  a  temperature  not  exceeding  105°. 
It  has  then  the  composition  C16H20N2O4,  and  melts  at  194°;  the  author 
proposes  for  it  the  name  cantharidinplienylhydrazone  hydrate.  When  it  is 
heated  with  an  excess  of  phenylhydrazine,  with  aniline,  with  alcoholic 
potash,  or  by  itself  above  105°,  it  loses  the  elements  of  water,  forming 
cantharidinphenylhydrazone.  The  author  believes  that  the  compound 
is  formed  by  the  direct  union  of  phenylhydrazine  with  the  carbonyl 
group  of  cantharidin  without  simultaneous  elimination  of  water, 
according  to  which  its  constitution  would  be  represented  by  the 
formula  C9Hi203:C(OH)-NH-NHPh. 

If  cantharidin  is  allowed  to  remain  with  an  excess  of  phenyl- 
hydrazine  at  the  ordinary  temperature,  it  yields  a  substance  which, 
although  it  has  not  been  obtained  pure,  appears  to  be  the  phenyl- 
hydrazide  of  cantharic  acid,  COOH-CsHp.O'CO-NH-NHPh.  All  at- 
tempts to  purify  it  by  recrystallisation  were  unsuccessful,  owing  to 
the  ease  with  which  it  passes  into  cantharidinphenylhydrazone. 

H.  G.  C. 
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Chlorophyll.  Part  IV.  By  E.  Schunck  (Proc.  Uoij.  Soc,  50^ 
:^02— 317  ;  compare  Abstr.,  1887,  972  ;  1889,  279).— When  the  residue 
obtained  bj  evaporating  to  dryness  a  solution  of  phylloeyanin  in 
aqueous  potash  is  heated  nearly  to  fusion,  it  suddenly  turns  brown. 
Theaqueoas  solution  of  the  mass,  on  treatment  with  acetic  acid,  gives 
a  bulky,  brown  precipitate,  which  is  ultimately  obtained  in  lustrous, 
plum-coloured  needles.  It  is  soluble  in  concentrated  hydrochloric 
acid,  glacial  acetic  acid,  chloroform,  ether,  or  boiling  alcohol,  and 
insoluble  in  carbon  bisulphide.  The  solutions  are  crimson,  and  their 
spectra  show  no  absorption  bands  at  the  red  end.  This  substance  is 
possibly  identical  with  Hoppe-Seyler's  dichromatic  acid  or  phyllo- 
porphyrin. 

On  treating  chlorophyll  with  concentrated  acids,  phylloxanthin  is 
formed  in  addition  to  phylloeyanin  ;  concentrated  hydrochloric  acid 
extracts  the  latter  from  the  ethereal  solution  of  the  two  substances, 
and  on  exposing  the  ethereal  solution  to  the  air,  brown  cakes  are 
obtained,  which  are  dissolved  in  a  little  chloroform,  alcohol  added, 
the  deposit  washed  with  alcohol,  dried,  and  dissolved  in  boiling  glacial 
acetic  acid.  Phylloxanthin  is  deposited  on  cooling  and  is  again 
dissolved  in  hot  acetic  acid,  allowed  to  separate,  and  after  being  depo- 
sited several  times  from  ether,  is  obtained  as  a  dark  green,  amorphous 
powder  still  containing  a  little  fatty  matter.  It  sometimes  separates 
from  its  ethereal  solution  in  small,  stellate  groups,  but  is  deposited 
from  boiling  alcohol  in  a  granular  state  ;  it  is  soluble  in  ether,  carbon 
bisulphide,  benzene,  aniline,  light  petroleum,  and  chloroform,  giving 
brownish-green,  fluorescent  solutions.  It  begins  to  decompose  at 
160^,  and  on  burning,  leaves  a  residue  of  ferric  oxide  ;  iron  seems  to 
be  an  essential  constituent.  Nitric  or  chromic  acid  turns  its  acetic 
acid  solution  deep  yellow;  with  concentrated  nitric  acid,  phyllo- 
xanthin yields  oxalic  acid.  The  chloroform  solution  is  bleached  by 
light  on  exposure  to  air ;  bromine  in  small  quantities  turns  the 
chloroform  solution  bright  green,  whilst  excess  of  bromine  gives  a 
yellow  colour.  A  dark  blue  solution  is  obtained  with  concentrated 
hydrochloric  or  sulphuric  acid.  The  reactions  with  copper  acetate, 
ferrous  oxide,  silver  oxide,  metallic  tin  in  acid  solution,  and  alcoholic 
alkalis  are  described. 

"Alkaline  chlorophyll  "  is  best  prepared  by  extracting  fresh  grass 
leaves  with  boiling  alcohol  (80  per  cent.)  ;  the  solution  is  filtered  hot, 
and,  on  cooling,  deposits  crude  chlorophyll.  This  is  boiled  for  some 
time  with  alcoholic  soda,  filtered,  and  the  filtrate  saturated  with 
carbonic  anhydride.  The  precipitate  is  extracted  with  cold  alcohol, 
saturated  sodium  chloride  solution  added  to  the  solution,  the^precipi- 
tate  dissolved  in  boiling  alcohol,  and  the  solution  evaporated  to 
dryness.  The  residue,  after  washing  with  a  little  cold  water,  is 
found  to  be  a  sodium  compound ;  on  treatment  with  the  requisite 
quantity  of  acetic  acid,  extracting  with  ether,  and  evaporating  the 
ethereal  solution,  a  green  substance  free  from  sodium  is  obtained. 
This  the  author  terms  alhachlorophyll.  It  is  amorphous,  soluble 
in  alcohol,  ether,  chloroform,  benzene,  carbon  bisulphide,  or  aniline, 
giving  bluish-green  solutions  exhibiting  a  red  fluorescence;  but 
insoluble  in  boiling  water   and    light  petroleum.     Its  solutions    are 
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mucli  more  stable  towards  light  than  are  those  of  chlorophyll.     With 
acetic  acid,  it  seems  to  yield  phyllotaouin.  W.  J.  P. 

Trichosanthin  and  Thallochlore,  By  Tschirch  (Chem.  Centr., 
1892,  ii,  80 ;  from  Schtceiz.  Woch.  Pharm.,  30,  221— 222).— If  the  suc- 
culent part  of  the  fruit  of  Trichosanthes puhera  is  extracted  with  ether, 
a  red  pigment  is  rem.oved,  which  was  only  examined  spectroscopically. 
If  the  residue  is  now  extracted  with  alcohol,  a  green  pigment,  trichos- 
anthin, is  dissolved  out ;  it  can  be  purified  by  dissolving  it  in  hydro- 
chloric acid  and  reprecipitating  with  water.  It  is  a  black  powder, 
and  its  solution  in  hydrochloric  acid  is  blue.  It  is  the  first  green 
pigment  obtained  from  plants  which  is  not  identical  with  chloro- 
phyll, as  thallochlore  from  the  gonidia  of  Getraria  islandica  is  identical 
with  the  latter.  "  C.  F.  B. 

Affinity  Coefficients  of  some   Pyrroline  and  Indole  Acids. 

By  A.  Akgelt  (Gazzetta,  22,  ii,  1 — 31). — The  author  has  measured  the 
electrical  conductivity  of  the  acids  given  in  the  following  table : — 

K. 

a-Pyrrolinecarboxylic  acid 0'00403 

n-Methylpyrrolineglyoxylic  acid 2' 7 

a-Acetyl-a-pyrrolinecarboxylic  acid 0'0305 

Metadimethyl-/3-pyrrolinecarbox3'lic  acid ....  0*000075 

Paradimethyl-/3-pyrrolinecarboxylic  acid  ....  000011 

Metadimethylpyrrolinedicarboxylic  acid  ....  0"00213 

a-Indolecarboxylic  acid    0*0177 

/3-Indolecarboxylic  acid 0"00056 

/3-Methyl-a-indolecarboxylic  acid 0*0047 

y3-Methyl-y3-indolecarboxylic  acid O'OOOIS 

Methylindoleacetic  acid , 0'U0215 

Benzoyl  pyruvic  acid 0*65 

Phenyloxazolic  acid 0'55 

Thiophenpyruvic  acid 0'46 

Pyrrolinepyruvic  anhydride 0*089 

Broniocitraconic  anhydride 1*49 

JJibromacetylacrylic  acid    0*0061 

Apiolic  acid 0*00803 

Apionylketonic  acid 3*35 

Acetonedicarboxylic  acid 0*079 

In  solutions  of  pyrrolineglyoxylic  acid  the  value  of  100  A;  diminishes 
enormously  with  increased  dilution  ;  this  is  probably  due  to  the  great 
readiness  with  which  the  aqueous  solution  changes  on  exposure  to  the 
air.     The  constant  K  is  certainly  greater  than  0*967. 

■The  affinity  coefficients  of  dibromomethylpyrrolineglyoxylic  acid 
and  paradimethylpyrrolinedicarboxylic  acid  are  so  great  that  the 
author  was  unable  to  determine  them. 

The  aqueous  solution  of  metadimethyl-a-pyrrolinecarboxylic  acid 
changes  so  rapidly  that  concordant  results  could  not  be  obtained 
with  it. 

From  the  data  afPorded  by  the  indole-  and  methylindole-carboxylic 
acids,  theauthor  shows  that yS-pyrrolinecarboxylic  acid  should  ha^e  an 
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affinity  coefficient  K  =  000012.  Ifc  is  noteworthy  that  in  all  the  cases 
examined,  the  presence  of  a  methyl  group  in  proximity  to  the  carb- 
oxyl  group  greatly  diminishes  the  affinity  coefficient.  The  very  high 
coefficient   found  for    dibromacetylacrylic    acid  renders  it  probable 

PRr 

that  the  substance  has  the  constitution  CBr^^pQ^^-OMe'OH. 

W.  J.  P. 

Action  of  Piperidine  and  Pyridine  on  Haloid  Salts  of 
Cadmium.  By  K.  V'aret  (Gompt.  re^id.,  115,464 — 466). — Dry  and 
finely  powdered  cadmium  chloride  slowly  combines  with  piperidine 
at  25°  and  yields  a  bulky,  white,  amorphous  compound,  CdCl2,2C5HnN", 
very  slightly  soluble  in  piperidine,  decomposed  by  water,  and  unstable 
when  exposed  to  air.  Cadmium  bromide  under  similar  conditions 
yields  small,  hard,  brilliant,  white  crystals  of  the  compound 
OdBr2,2C5HiiN,  which  is  decomposed  by  water.  If  warm  piperidine 
is  saturated  with  cadmium  bromide,  the  compound  CdBr2,3C5HnN 
separates  in  small  crystals  on  cooling  ;  it  alters  when  exposed  to  air, 
and  is  only  slightly  soluble  in  piperidine.  Cadmium  iodide  yields 
two  analogous  crystalline  compounds. 

Pyridine  with  cadmium  chloride  yields  only  the  compound 
CdCl2,2C5H5N';  cadmium  bromide  yields  the  compound  CdBr2,6C5H5N^; 
cadmium  iodide,  the  compound  Cdl2,6C5H6N.  C.  H.  B. 

Action  of  Bromine  on  AldehydecoUidine.  By  P.  Knudsen 
{Ber.,  25,  2986— '2989).— Bromethyl-oc-picoline,  CsNHaMe'CHMeBr, 
is  obtained  by  heating  aldehydecoUidine  (10  grams)  dissolved  in  the 
■calculated  quantity  of  concentrated  hydrochloric  acid  with  bromine 
(26*5  grams)  for  10 — 12  hours  at  100°.  The  product  is  dissolved  in 
ether,  treated  with  sulphurous  acid,  and  excess  of  soda  added.  The 
ethereal  solution  is  then  separated,  shaken  with  dilute  acetic  acid, 
then  with  dilute  alkali,  and  dried  over  calcium  chloride.  On  dis- 
tilling the  ether  in  a  vacuum,  a  thick,  bright-yellow  oil  is  obtained 
which  has  an  aromatic,  disagreeable,  penetrating  odour,  and  is  too 
unstable  to  be  analysed.  The  picrate  crystallises  from  benzene  in 
compact  prisms  or  needles,  and  melts  at  154°. 

oL-Picolyl-fii-methylalkine,  CoNHaMe'CHMe'OH,  is  obtained  as 
picrate  on  boiling  the  above  bromocollidine  picrate  with  a  large  quantity 
of  water.  It  crystallises  in  broad  leaflets  or  tablets,  and  melts  at  164". 
The  free  base  is  obtained  by  cautiously  treating  the  picrate  with  a 
solution  of  sodium  hydroxide  and  then  extracting  with  ether.  It 
boils  at  240°  with  slight  decomposition,  is  a  colourless,  viscid  oil, 
soluble  in  water,  and  solidities  to.  a  crystalline  mass  which' melts  at 
blood-heat.  When  oxidised  in  the  cold  with  dilute  permanganate,  it 
yields  methylnicotinic  acid  (m.  p.  209 — 210°). 

50  grams  of  aldehydecoUidine  yield  110  grams  of  crude  bromo- 
collidine picrate  and  31  grams  of  crude,  or  14  grams  of  the  pure  alkine 
boiling  at  240°. 

oc-Picolyl  methyl  hetone,  C5N'H3Me*COMe,  is  obtained  by  oxidising 
the  above  alkine  dissolved  in  acetic  acid  with  the  calculated  quantity 
of  chromic  acid  dissolved  in  acetic  acid  (50  per  cent.)  at  60 — 70°.  It 
boils  at  230 — 240°,  is  a  colourless  limpid  liquid,  quickly  turns  brown, 
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and  is  easily  soluble  in  water.  The  oxime,  which  is  sparingly  solu- 
ble in  water,  crystallises  from  dilute  alcohol  in  beautiful  needles,  and 
melts  at  182°.  E.  C.  R. 

Oxidation  of  Quinoline  by  Potassium  Permanganate.  By  A» 
GoLENKiN  and  A.  Klepikoff  {J.  Buss.  Chem.  Sor..,  22,  535 — 548). — 
Quinoline  prepared  synthetically  by  Skraup's  reaction,  when  oxidised 
by  permantranate  solution,  whether  hot  (60°)  or  cold,  gives  nothing 
but  quinolinic  and  oxalic  acids,  no  other  crystalline  acid  being  formed. 
The  yield  of  quinolinic  acid  varies,  according  to  the  proportions  of 
quinoline  and  permanganate  taken,  from  11  to  28  per  cent,  of  the 
quinoline  employed,  the  greatest  yield  being  obtained  with  666  mols. 
of  permanganate  to  1  mol.  of  quinoline,  and  a  3'7  per  cent,  solution 
of  the  oxidant.  Cooling  does  not  increase  the  yield.  When  coal- 
tar  quinoline  is  oxidised  in  the  same  way,  other  crystalline  acids, 
besides  oxalic  and  quinolinic,  are  formed  ;  one  of  these  melts  at  168°. 

J.  W. 

New  Synthesis  of  Pyrazole  Derivatives.  By  A.  Bischler 
(Ber.,  25,  3143 — 3145). — The  formation  of  hydrazones  from  ethyl 
acetoacetate  or  its  alkjl  derivatives,  and  diazobenzene  salts,  has  been 
observed  by  Japp  and  Klingemann,  and  by  Y.  Meyer.  If  a  con- 
centrated aqueous  solution  of  diazobenzene  chloride  (1  mol.)  is  slowly 
poured,  with  cooling,  into  mixed  alcoholic  solutions  containing 
equivalent  proportions  of  ethyl  acetophenoneacetoacetate  (Paal, 
Abstr.,  1884,  598)  and  sodium,  and  after  remaining  for  half  an  hour, 
an  excess  of  water  is  added  to  the  mixture,  an  oil  separates  wdiich  at 
the  end  of  24  hours  is  washed  with  water,  redissolved  in  alcohol,  and 
digested  with  sodium  hydroxide,  whereby  Beyer  and  Claisen's 
diphenylpyrazolecarboxylic  acid  (Abstr.,  1887,  944)  is  isolated.  When 
the  acid  is  heated  above  its  melting  point,  1  :  5-diphenylpyrazole  (loc. 
cit.)  is  formed ;  the  latter  is  readily  soluble  in  alcohol,  ether,  and 
benzene,  but  insoluble  in  water,  and  yields  a  crystalline  platino- 
chloride.  A.  K.  L. 

Oxazine  Dyes.  By  R.  Nietzki  and  A.  Bossi  (Ber.,  25,  2994 — 
3005). — The  authors  propose  to  modify  the  nomenclature  of  these 
compounds  as  given  by  Mohlau  (Abstr.,  1892,  887).  They  propose 
to  substitute  the  name  oxazone  for  quinoxazone  and  oxazime  for  quin- 
oxazine.  For  the  corresponding  compounds  of  the  methylene-blue 
series,  they  propose  the  names  thiazone  and  thiazime ;  and  the}' 
designate  derivatives  in  which  the  imido-group  is  replaced  by  the 
ammonium  group  by  changing  the  ending  "  azime  "  into  "azimium." 

Nietzki  and  Otto  {Ber.,  21,  1745)  have  stated  that  2  mols.  of 
aniline  combine  with  gallocyanin  with  elimination  of  1  mol.  H2O. 
On  repeating  the  experiment,  the  authors  find  that  only  1  mol.  of 
aniline  combines  with  elimination  of  1  mol.  of  carbonic  anhydride 
and  1  mol.  of  hydrogen  and  a  compound  of  the  formula  C2oHnN:<03  is 
obtained.  Hy  conducting  the  experiment  in  a  suitable  apparatus,  an 
absorption  of  atmospheric  oxygen  is  observed;  but  the  yield  (50 — 60 
per  cent.)  is  the  same  whether  the  experiment  is  performed  in  air  or 
in  an-  atmospbere  of  carbonic  anhydride. 
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The  methyl  ether  of  gallocyanin,  "prune,"  combines  in  molecular 
proportion  with  aniline,  giving  a  compound  of  the  formula 

and  in  this  reaction  no  absorption  of  oxygen  is  observed. 

If  gallocyanin  and  aniline  are  rubbed  together  in  the  cold,  a 
•crystalline  compound  is  formed  without  evolution  of  carbonic 
anhydride;  this  compound  is  not  a  simple  aniline  salt  of  gallo- 
cyanin, for  when  treated  with  dilute  hydrochloric  acid  gallocyanin 
is  not  regenerated.  The  compound  cannot  be  purified  by  crystal- 
lisation, and  when  gently  heated  is  converted  into  gallocyanin - 
anilide.     The  authors  represent   gallocyaninanilide   by  the   formula 

NMe2-C6n3<^>C6HO(OH)-NHPh    [OH :  0  :  ^-HPh  =  1:2:4]. 

Meldola's  naphthol-blue  combines  with  1  mol.  of  aniline  with 
evolution  of  1  mol.  of  hydrogen.  The  commercial  zinc  double  salt  of 
Meldola's  blue  is  converted  into  nitrate  by  means  of  dilute  nitric  acid, 
and  the  nitrate  warmed  with  excess  of  aniline  on  the  water-bath. 
This  nitrate  is  converted  first  into  the  base,  and  then  into  hydro- 
chloride. 

The  hydrocMuride  is  somewhat  sparingly  soluble  in  water  and  cold 
alcohol,  crystallises  from  hot  alcohol  in  long  needles  having  a  green 
lustre,  and  must  be  crystallised  in  the  presence  of  hydrochloric  acid, 
as  it  tends  to  decompose  in  solution.  The  free  base  is  obtained  in 
slender,  shining,  brown  needles  by  adding  ammonia  to  a  hot  alcoholic 
solution  of  the  hydrochloride ;  it  melts  at  275°  and  is  insoluble  in 
water  and  hot  alcohol.  The  salts  impart  to  animal  fibres  and  cotton 
mordanted  with  tannin  a  greenish-blue  shade,  which  is  changed  to 
red  by  dilute  alkalis.     The  base  most  probably  has  the  constitution 

NMe2-C6H3<-^^>CioH5:NPh,  and  is  therefore  a  phenylated  Nile-blue, 

and  should  be  obtained  by  the  action  of  nitroso-dimethylmetamido- 
phenol  on  phenyl-a-naphthylamine.  The  authors  have  prepared  the 
compound  by  the  latter  method,  and  find  that  the  two  preparations 
are  identical,  giving  the  same  melting  point  and  the  same  absorption 
spectra. 

From  the  above  results,  the  authors  conclude  that  Witt's  cyanamine 
obtained  by  the  action  of  dimethylparaphenylenediamine  on  Meldola's 
blue  is  a  dimethylamido-derivative  of  the  above  compound,  and  has  the 

formula  NMe2Ci:C6H3<^>  CioHs-NH-CeHi-NMea. 

Muscarine  behaves  in  a  very  similar  manner  to  Meldola's  blue. 
The  hydrochloride  is  sparingly  soluble  in  cold  water,  more  easily 
in  hot  water,  crystallises  in  slender,  violet  needles,  and  has  the  com- 
position NMe2Ci:C6H3<Q>CioH5-OH(y8).      The  free  base  is  obtained 

by  adding  ammonia  to  a  solution  of  the  salt,  and  forms  a  precipitate 
having  a  violet  lustre;  it  is  soluble  in  potassium  or  sodium  hydr- 
oxide. 

Aniline  combines  with  the  salts  of  muscarine  with  even  greater 
readiness  than  with  those  of  Meldola's  blue.     The  hydrochloride  of 
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tbe  compound  thus  produced  has  the  composition  CziH^XaOaCly 
crystallises  in  green  needles,  and  dissolves  in  alcohol  with  a  greenish- 
blue  coloration.  The /7-ee  base  is  obtained  in  needles  having  a  brown 
lustre  and  gives  red  solutions.  E.  C.  R. 

Indazole  Derivatives.  By  0.  N.  Witt,  E.  Noelting,  and  E. 
Gkandmougin  (Ber.,  25,  3149— 3156;  compare  Abstr.,  1891,  312).— 
Acetylnitroindazole  (loc.  cit.)  crystallises  from  alcohol  in  loner,  flat 
needles,  melts  at  140°,  and  yields  amidoindazole  (m.  p.  210°)  on 
treatment  with  alcoholic  ammonium  sulphide. 

CH 

Acetamidoindazole,  NHAc'C6H3<  i      >NH,  formed  by  boiling  the 

last-mentioned  amidoindazole  with  glacial  acetic  acid  for  12  hours, 
crystallises  from  alcohol  in  long,  white  needles,  melts  at  248°,  sub- 
limes undecomposed,  but  undergoes  oxidation  in  solution.  It  dis- 
solves in  concentrated  hydrochloric  acid,  and  the  solution  diluted 
with  water  is  only  diazotised  on  boiliug  it  with  nitrite ;  the 
compound  may  be  readily  diazotised  after  heating  it  with  sodium 
hydroxide  solution. 

CH 
Acetamidoacetijlindazole,  NHAc-C6H3<  i  >N'Ac,  is  obtained,  to- 
gether with  the  last  described  derivative,  when  the  amidoindazole  is 
boiled  with  acetic  anhydride  for  some  time,  and  being  less  soluble  in 
water  than  acetamidoindazole,  separates  from  the  solvent  in  slender, 
felted  needles,  melts  at  184 — 185°,  and  distils  undecomposed.  It  is 
soluble  in  an  excess  of  concentrated  hydrochloric  acid,  is  not  pre- 
cipitated on  adding  water,  and  cannot  be  diazotised  until  it  is 
hydrolysed. 

In  the  preparation  of  hydroxy  indazole  {loc.  cit.),  it  is  advisable  ta 
employ  a  fairly  concentrated  solution,  and  after  boiling  the  diazo- 
solution,  to  neutralise  it  before  extracting  with  ether.  It  crystallises 
from  boiling  water  in  lustrous  leaflets,  melts  at  215 — 216°,  and  its 
alkaline  solution,  on  the  addition  of  diazosulphauilic  acid,  gives  an 
orange-red  colouring  matter.  No  trace  of  an  indazole  derivative 
is  formed  by  heating  the  diazo- derivatives  of  nitrometaxylidine 
[Meo :  NO2 :  NH2  =  1 :  3  : 4  :  6]  or  nitrorthotoluidine  [Me  :  NOo :  XH. 
=  1:4:6]. 

The  dm^oamifZo-derivative  of  nitrotoluidine  [Me :  NHo :  NOj  = 
1:2:4]  is  prepared  by  dissolving  the  nitrotoluidine  (31  gi^ams)  in 
glacial  acetic  acid  (400  c.c.)  and  adding  by  degrees  an  aqueous  solu- 
tion of  sodium  nitrite  (7  grams)  to  the  cooled  solution.  It  is  in- 
soluble in  water,  and  only  sparingly  soluble  in  most  solvents.  It  is 
best  purified  by  very  cautiously  crystallising  it  from  hot  glacial  acetic 
acid,  from  which  it  separates  in  yellow  needles  ;  it  melts  at  200 — 201"^ 
with  the  evolution  of  gas.  When  boiled  for  a  long  time  w4th  glacial 
acetic  acid  (5  parts),  nitroindazole  (m.  p.  177 — 178"^)  is  formed; 
(compare  Heusler,  Abstr.,  1892,  456).  A.  R.  L. 

2'-Paratolylindazole.  By  C.  Paal  and  E.  Fiutzweiler  {Ber.,  25, 
31(57_3172;  compare  Abstr.,  1891,    723;    1892,  67).—2'-Paratolyl' 
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indazole,  CeHixC^  i      ^-IST'CeHiMe,  is  obtained  by  boiling  equal  weights 

of  orthonitrobenzylparatoluidine  (Lellmann  and  Stickel,  Abstr.,  1886, 
793),  dissolved  in  alcohol,  with,  tin  and  bydrochloric  acid  until  dis- 
solution is  com]3lete,  gently  warming  the  stannochloride  which  separ- 
ates on  cooling  with  an  excess  of  ammonium  polysulphide,  and 
diluting  with  water,  when  a  mixture  of  the  base  and  tin  sulphide  is 
precipitated.  On  extracting  this  with  boiling  absolute  alcohol,  the 
indazole  separates  from  the  filtrate  in  long,  white,  lance-shaped  crys- 
tals ;  it  melts  at  105°,  distils  undecomposed,  and  is  insoluble  in  water. 
It  has  only  feeble  basic  properties ;  the  hydrochloride  crystallises 
from  concentrated  hydrochloric  acid  in  white  needles,  and  is  dis- 
sociated by  w^ater. 

JParatolueneorthazohenzoic  acid,  C6H4Me*N2*C6H4*COOH,  is  formed 
when  the  indazole,  dissolved  in  glacial  acetic  acid,  is  treated  with 
rather  more  than  2  mol.  proportions  of  chromic  anhydride  in  the 
same  solvent.  On  adding  water,  it  separates  as  an  oil  which  sub- 
sequently solidifies ;  this  is  dissolved  in  dilute  ammonia  and  re- 
precipitated  by  hydrochloric  acid.  The  pure  compound  crysiallises 
from  dilute  alcohol  in  red  needles,  and  melts  at  115°.  The  alkali 
salts  are  soluble  in  water,  and  their  solutions  give  no  precipitates 
with  calcium,  barium,  or  magnesium  salts,  but  a  red,  flocculenfc 
precipitate  with  aluminium  chloride,  and  an  orange  precipitate^ 
with  silver  nitrate. 

Paratoluenehydrazohenzoic  acid,  C6H4Me*'N'H'NH'C6H4*COOH,  is- 
produced  by  gently  warming  a  dilute  ammoniacal  or  alcoholic  solu- 
tion of  the  azo-acid  with  zinc  dust.  It  crystallises  from  dilute 
alcohol  in  yellowish  leaflets,  melt's  at  144°,  and  its  solutions  oxidise 
in  the  air.  The  alkali  salts  are  soluble  in  water,  and  their  solu- 
tions give  with  barium  chloride  a  white  precipitate  soluble  on 
boiling  ;  silver  nitrate  gives  a  white  precipitate  which  immediately 
becomes  black.  An  acid  isomeric  with  that  just  described  is  obtained 
when  a  dilute  alcoholic  solution  of  paratolueneorthoazobenzoic  acid  is 
boiled  with  tin  and  hydrochloric  acid.  It  crystallises  from  ethyl 
acetate  in  bunches  of  white  needles,  and  melts  at  198°.  The  alJcali 
salts  are  soluble  in  water,  and  the  silver  salt  is  a  white  precipitate 
which  only  gives  a  metallic  mirror  on  heating.  The  constitution  of 
the  acid  is  being  determined.  A.  R.  L. 

Phenometadiazine  Derivatives.    By  A.  Blschler  and  D.  Baeai> 

(Ber.,   25,    3080—3097 ;    compare   Bischler,    Abstr.,    1891,,  745).— 

Acetylorthamidobenzophenone    melts    at    88*5 — 89"*,    not    at    72°    as 

stated  by  Auwers  and  Meyenburg  (Abstr.,  1891,  1375)  ;  it  is  readily 

soluble  in  ether,  hot  alcohol,   and  hot  benzene,  but  insoluble  in  cold 

water. 

CPhilSr 
Fhe7io-2'-methyl-4!-}>he7iyhneladiaziue,  CeHi^C-,^ Jl,^--  ,  is  obtained 

when  acetylorthamidobenzophenone  is  heated  at  170°  for  three  hours 
with  concentrated  alcoholic  ammonia  ;  it  is  a  yellowish,  crystalline 
compound,  melts  at  47 — 48°,  boils  at  349 — 353°,  and  is  readily  soluble 
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in  alcohol,  ether,  and  benzene,  but  almost  insoluble  in  water.  A 
vapour  density  determination,  carried  out  under  reduced  pressure, 
gave  results  which  showed  that  its  molecular  formula  is  C15H12N2. 
It  is  not  decomposed  by  concentrated  hydrochloric  acid  even  at 
200 — 210°.  The  hydrochloride,  CisHijNziHCl,  prepared  by  passing 
hydrogen  chloride  into  an  ethereal  solution  of  the  base,  separates  from 
alcoholic  ether  in  colourless  crystals,  and  is  very  readily  soluble  in 
water  and  alcohol,  but  insoluble  in  ether.  The  platinochloride, 
(Ci5Hi2N2)232PtC]6,  crystallises  from  hot  alcohol  in  flat,  orange 
needles,  decomposes  at  160°,  and  is  readily  soluble  in  hot  alcohol,  but 
almost  insoluble  in  cold  water.  The  picrate,  Ci5Hi2N2,C6H3N;j07,  crys- 
tallises from  hot  dilute  alcohol  in  dark  yellow  needles,  decomposes  at 
170°,  and  is  only  sparingly  soluble  in  boiling  water.  The  mercuro- 
chloride,  Ci5Hi2N2,IlHgCl3  +  H2O,  separates  from  hot  water  in 
lustrous,  greyish  needles,  and  loses  its  water  at  100 — 115°.  The  meth- 
iodide,  Ci5Hi2l*^2,MeI,  is  formed  when  the  base  is  heated  with  methyl 
iodide  at  120°  ;  it  separates  from  hot  alcohol  in  the  form  of  a  heavy 
powder,  melts  at  190°,  and  is  rather  sparingly  soluble  in  cold  water, 
alcohol,  and  ether.  The  ethiodide,  Ci5Hi2N'2,EtI,  forms  lemon-yellow 
needles,  melts  at  204°,  and  is  rather  more  readily  soluble  in  warm 
alcohol  and  water  than  the  methiodide. 

Fropionyloi'thamidohenzophenone,  COEt*NH*C6H4'COPb,  prepared  by 
warming  the  amidoketone  with  propionic  anhydride,  crystallises  from 
dilute  alcohol  in  lustrous,  colourless  needles,  melts  at  78'5°,  and  is 
readily  soluble  in  hot  alcohol,  benzene,  and  ether. 

Fheno-2' -ethyl-^ -phenylmetadiazine,  CisHuNo,  prepared  by  heating 
the  preceding  compound  at  170°  with  alcoholic  ammonia,  crystallises 
from  hot  dilute  alcohol  in  flat,  colourless  needles,  melts  at  83°,  and  is 
soluble  in  12*01  parts  of  94  per  cent,  alcohol  at  19°,  and  in  11*18 
parts  of  benzene  at  the  same  temperature  ;  molecular  weight  deter- 
minations by  the  freezing  point  and  by  the  vapour  density  methods 
gave  results  agreeing  with  those  required  by  a  compound  of  the 
above  molecular  formula.  The  platinochloride,  (Ci6Hi4X2)2,H2PtCl6, 
•crystallises  from  hot  dilute  alcohol  in  small,  yellow  plates,  decom- 
poses at  about  200 — 205°,  and  is  insoluble  in  ether,  but  readily 
soluble  in  boiling  alcohol  and  water.  The  picrate,  CieHuN'ajCeHaXaO:, 
crystallises  from  hot  alcohol  in  long,  yellow  needles,  and  decomposes 
at  150° ;  it  dissolves  freely  in  hot  water  and  alcohol. 

Butynilorthamidoacetophenone,  COPr'NH*C6H4*COPh,  separates  from 
alcohol  in  well-defined,  colourless,  rhombic  crystals,  melts  at  oQ°,  and 
dissolves  freely  in  hot  ether,  alcohol,  and  benzene,  but  only  sparingly 
in  the  cold  solvents. 

Fheno-'^l' -propyl-4i -phenylmetadiazine,  Ci7HifiN2,  crystallises  from  hot 
dilute  alcohol  in  yellowish  needles,  melts  at  99 — 100°,  and  is  soluble 
in  11"37  parts  of  94  per  cent,  alcohol  and  in  11*58  parts  of  benzene  at 
19°.  The  platinochloride,  (Ci7Hi6lS"2)2,H2PtCl6,  is  a  reddish-yellow, 
crystalline  compound,  melts  at  203°,  and  is  only  sparingly  soluble  in 
water  and  alcohol.  The  picrate,  CnHieNajCeHaNaO?,  crystallises  in 
microscopic,  light  yellow  needles,  sinters  at  140°,  melts  at  150°  with 
decomposition,  and  is  readily  soluble  in  hot  water  and  alcohol.  The 
mercurochloride,    Ci7Hi6l^2jHHgCl3   +   H2O,    separates    from    boiling 
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water,  in  which  it  is  only  sparingly  soluble,  in  lustrous,  colourless 
needles,  and  loses  its  water  at  100°. 

Pheno-2'-isopropyl-4!'-phenijlmetadizine,  CnHiJ^o,  is  formed  when  the 
oily  product, of  the  action  of  orthamidobenzophenone  on  isobutyric 
anhydride  is  heated  with  alcoholic  ammonia  at  170"  ;  it  crystallises 
from  alcohol  in  well-defined  needles,  and  melts  at  99°.  The  platino- 
chloride,  Ci7Hi6N2,H2PtCl6,  is  a  vermilion-coloured  powder,  melting  at 
160°  with  previous  decomposition.  The  picrate,  Ci7Hi6N'2,C6H3N307, 
crj'stallises  from  alcohol  in  yellow  needles,  melts  at  140°  with  decom- 
. position,  and  is  only  sparingly  soluble  in  cold  water  or  alcohol. 

Benzoylorthamidoacetopherione,  NHBz'CsHi'COPh,  crystallises  from 
dilute  alcohol  in  colourless  needles,  and  melts  at  80'5";  it  is  readily 
soluble  in  warm  benzene  and  alcohol,  but  only  sparingly  in  ether  or 
cold  alcohol. 

Pheno-2'-4i'-diphenylmetadiazine,  C20H14N2,  prepared  by  heating  the 
preceding  compound  with  alcoholic  ammonia,  crystallises  from  alcohol 
in  long,  colourless  needles,  sinters  at  119'^,  and  melts  at  120°  ;  it  is 
soluble  in  21*85  parts  of  94  per  cent,  alcohol  and  in  1564  parts  of 
benzene  at  17°,  and  dissolves  freely  in  hot  concentrated  hydrochloric 
acid.  The  platinochloride,  (G2oHi4N2)2,H2PtCl6,  is  a  reddish,  crystalline 
powder  only  sparingly  soluble  in  hot  alcohol ;  it  melts  at  180°.  The 
picrate,  Contli4N"2,C6H3N'307,  is  a  yellow  powder. 

P/ieno-4!  -plienylmetadiazine-2' -carboxylic  acid  is  obtained  in  small 
quantities  when  phenoethylphenylmetadiazine  is  oxidised  with  chromic 
acid  in  sulphuric  acid  solution;  it  is  a  yellow,  crystalline  compound, 
and  readily  undergoes  decomposition  with  liberation  of  carbonic  an- 
hydride and  formation  of  pheno-4'-phenylmetadiazine.  The  silver 
salt,  CuHgNa'COOAg,  is  a  voluminous,  amorphous  compound. 

Pheno-4^' -phenylmetadiazine  picrate,  Ci4HioN2,C6H3N307,  crystallises 
from  hot  dilute  alcohol  in  small,  yellow  plates,  melts  at  178°,  and  is 
only  sparingly  soluble  in  cold  water  and  alcohol,  but  readily  in  the 
hot  solvents. 

Tfitralnidroplieno-2'  -methyl-4<'  -phenylmetadiazine  is  formed  when 
phenomethylphenylmetadiazine  is  reduced  with  sodium  and  boiling 
amyl  alcohol  ;  it  is  a  brown  oil,  dissolves  freely  in  the  ordinary 
organic  solvents,  and  gives  badly  characterised  salts  with  the  usual 
reagents.  The  dibenzoyl  derivative,  C29H24N2O2,  prepared  by  heating 
the  base  with  benzoic  anhydride  on  the  water-bath,  separates  from 
alcohol  in  almost  colourless  needles,  melts  at  188 — 189°,  and  is  only 
sparingly  soluble  in  cold  alcohol,  but  readily  in  hot  alcohol,  ether, 
and  benzene.  When  heated  with  concentrated  hydrochloric  acid  at 
140 — 150°,  it  is  decomposed  into  benzoic  acid  and  tetrahydropheno- 
methylphenylmetadiazine ;  the  picrate  of  the  regenerated  hydro-base 
was  obtained  in  yellow  plates  melting  at  197°.  F.  S.  K. 

Quinazolines.  By  C.  Wolff  (Per.,  25,  3030— 3040).— An  ex- 
tension of  Gabriel  and  Jansen's  work  (Abstr.,  1890,  1442 ;  1892, 
217).  Orthonitrobenzylphthalimide  is  prepared  by  heating  a  finely 
pulverised,  intimate  mixture  of  orthonitrobenzyl  chloride  (40  grams), 
potassium  phthalimide  (50  grams),  and  sodium  chloride  (135  grams), 
tJontained  in  a  dry  flask  at  140°  for  about  half  an  hour,  and  finally 
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raising  the  temperatare  to  170°.  The  product  is  extracted  with 
boiling  water,  and  the  residue  washed  with  96  per  cent,  alcohol, 
when  an  amount  of  the  plithalimide  remains  corresponding  with 
85  per  cent,  of  the  orthonitrobenzyl  chloride  employed.  Orthonitro- 
benzylamine  hydrochloride  is  obtained  by  heating  equal  weiyhts  of 
orthonitrobenzylphthaliraide,  hydrochloric  acid  (sp.  gr.  1"19),  and 
glacial  acetic  acid  in  a  sealed  tube  at  170 — 190°  for  three  hours;  the 
crude  product  is  washed  with  water  to  remove  phthalic  acid,  and 
finally  crystallised  from  96  per  cent,  alcohol. 

Gabriel  and  Jansen  {loc.  cift.)  have  noted  the  formation  of  phenyl- 
quinazoline  and  other  compounds  by  the  distillation  of  orthamido- 
benzylbenzamide.  The  author  finds  that  when  the  last-named  base  id 
carefully  heated  at  250°  until  water  ceases  to  be  evolved,  dihydro-2'- 

plienylquinazoline,  C6H4<     _^  »!^      ,  is  obtained;   it  crystallises  from 

benzene  in  flat  tables,  and  is  soluble  in  the  ordinary  solvents.  The 
picrate  forms  bright  yellow  needles,  and  melts  at  161 — 162";  whilst 
the  platinochloride  is  sparingly  soluble  in  water,  and  melts  at  210°. 

Tefrahydro-2' -phenylquinazolme,  C6H4<:^  •        Atttji  »   ^^   formed  when 

the  dihydro-compound  (2*5  grams)  is  dissolved  in  alcohol  (90  c.c), 
and  sodium  (9  grams)  gradually  added ;  after  crystallisation  from 
light  petroleum,  it  melts  at  99 — 101°,  is  soluble  in  all  ordinary 
solvents  except  water,  and  is  readily  decomposed  by  acids  into  benz- 
aldehyde  and  orthobenzylenediamine,  so  that  salts  could  not  be 
prepared. 

Orthonitrohenzyloiihotoluylamide,  N02*C6H4*CH2*NH'CO*C6H4Me,  is 
prepared  by  shaking  together  in  a  closed  flask  an  aqueous  solution  of 
orthonitrobenzylamine  hydrochloride  (1  mol.),  a  solution  of  sodium 
hydroxide  (2  mols.),  and  orthotoluic  chloride  (1  mol.),  collecting  the 
product,  and  crystallising  it  I'rom  alcohol ;  it  forms  brilliant,  colour- 
less needles,  and  melts  at  134 — 135°.  Orlhamidohenzylorthotoluylamide 
is  obtained  when  a  solution  of  the  nitro-compound  (40  grams)  in  96 
per  cent,  alcohol  (10  parts)  is  mixed  with  an  equal  volume  of  hydro- 
chloric acid  (sp  gr.  113)  and  some  zinc  scraps,  and  the  mixture  kept 
cool  for  several  hours.  On  shaking  the  clear  solution  with  potash, 
the  base  separates  as  an  oil,  which  is  taken  up  with  ether,  whence  it 
is  isolated  in  a  solid  form  ;  it  crystallises  from  benzene  in  almost 
colourless  needles,  and  melts  at  114 — 116°.  The  hydrochloride  melts 
at  211 — 214°,  and  the  platinochloride  at  208°.  Under  no  conditions, 
either  by  heating  the  base  or  by  the  action  of  dehydrating  agents, 
could  it  be  converted  into  a  quinazoline  derivative. 

Orthonitrohenzylparatoluylainide^  prepared  in  the  same  way  as  the 
orthotoluyl  derivative,  melts  at  140 — 142°,  and  remains  unaltered 
when  treated  with  zinc  and  hydrochloric  acid,  tin  and  hydrochloric 
acid,  ammonium  sulphide  at  150°,  or  boiling  hydriodic  acid. 

Orthonitrohenzylpropionamide,  N02'C6H4*CH2-NH-COEt,  is  prepared 
by  boiling  orthonitrobenzylamine  hydrochloride  (12  grams)  with 
anhydrous  sodium  propionate  (8  grams)  and  propionic  acid  (36  c.c.) 
for   half   an   hour,    neutralising   the    diluted   solution    with   sodiuni 
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carbonate,  dissolving  the  precipitated  oil  in  ethyl  acetate,  and 
fractionally  precipitating  the  compound  with  light  petroleum;  it 
crystallises  in  plates,  melts  at  61 — 62°,  and  is  almost  insoluble  in 
water.  Orthamidobenzi/lpropiona'mide  is  formed  when  tin  and  hydro- 
chloric acid  are  added  to  an  alcoholic  solution  of  the  nitro-com- 
pound,  and  the  mixture  kept  cool  for  some  hours ;  it  melts  at 
68 — 70°,  and  the  platinochloride  melts   at    184°.      Dihydro-2'-ethyl- 

quinazoliney    C6Ri<^     I       ,   is   obtained  when  the  last-mentioned 

^ CEt 

base  is  heated  until  water  ceases  to  be  evohned,  and  then  distilled.  It 
passes  over  at  290 — 300°,  and,  when  crystallised  from  benzene,  melts 

OH  'NTT 
at  99 — 102° ;  the  ^e^ra%c^ro-derivative,  C6H4<^         ArnTij.'  formed  by 

i-educing  it  in  the  manner  described  above  under  tetreihjdYophenyl- 
quinazoline,  melts  at  86 — 88°. 

Orthonitrobenzylethylamine,  NO2*0&H4'CH2*I'IHEt,  is  produced  when 
a  solution  of  orthonitrobenzyl  chloride  (15  grams)  in  absolute  alco- 
hol (150  c.c.)  is  heated  on  the  water-bath  for  three  hours  in  a  closed 
vessel  with  33  per  cent,  ethylamine  solution  (45  c.c.) ;  the  hydro- 
chloride melts  at  184 — 186°.      Orthonitrohenzylethylformamide^ 

NOs-CeH^-CHa-NEt-COH, 

is  obtained  by  boiling  a  mixture  of  the  last-named  base  and  dry 
sodium  formate  with  absolute  formic  acid  for  four  hours  ;  after  crys' 
tallisation  from  water,   it  melts  at  65 — 67°.      Dihydro-Z'-ethylquin- 

azoline,    C6H4<]     _^  I       ,  is  formed  when  the   formyl  derivative  is 

INT CH 

reduced  with  zinc  and  hydrochloric  acid  ;  the  jpicrate  melts  at 
170—172°,  and  ih^  platinochloride  at  199—202°.  A.  R.  L. 

Action  of  Alcoholic  Potash  on  the  Anilides,  Toluidides,  and 
Naphthalides  of  a-Bromopropionic,  a-Bromobutyric,  and 
a-Bromisobutyric  Acids.  By  A.  Tigekstedt  (j5er.,  25,  2919 — 
2931). — The  brominated  acid  anilides,  &c.,  used  were  prepared  by 
the  action  of  a  chloroform  or  toluene  solution  of  the  base  on  a  similar 
solution  of  the  brominated  acid  bromide. 

Derivatives  of  oi-Bromopropionyl,  NXH'CO'CHBr'CHa. — The  anilide 
forms  colourless  prisms,  melting  at  99°,  sparingly  soluble  in  light 
petroleum,  easily  so  in  chloroform,  ether,  alcohol,  and  benzene  (see 
also  Abstr.,  1892, 1337).  The  orthotoluidide,  CHMeBr-CO-NH-CeHiMe, 
forms  matted  needles,  insoluble  in  light  petroleum,  soluble  in  alcohol, 
benzene,  ether,  and  chloroform,  and  melting  at  131°.  By  the  action 
of  alcoholic   potash,  it  yields  two  isomeric  diorthotolyUoL^-diheto-^^- 

dimethylpiperazines,  C6H4Me'N^<^PQ,prTTV|  >ISr*C6H4Me.       Of    these, 

the  para-modification  melts  at  183 — 184°,  and  yields  glistening  scales, 
sparingly  soluble  in  ether;  the  a^ih'- modification  forms  small,  agglom- 
erated crystals  melting  at  155. — 162°,  and  more  readily  soluble  in  most 
solvents  than  the  pai^-modification.  The  paratoluidide  forms  glisten- 
ing scales,  easily  soluble  in  alcohol  and  chloroform,  less  so  in  benzene 
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and  ether,  insoluble  in  light  petrolenm.  With  alcoholic  potash,  it 
yields  the  two  correspondinor  piperazines  obtained  by  Goldblatt  from 
paratoluidopropionic  acid  (Abstr.,  1892,  1337).  Tlie  cc-naphthalide  is 
soluble  in  alcohol,  sparingly  so  in  chloroform,  benzene,  and  ether, 
crystallises  in  needles,  and  melts  at  158".  With  potash,  it  yields 
oc-(Hnap}ithyl-o(.'^/-diketo-/3^-dimethylp{perazine,  which  was  obtained  in 
only  one  modification  crystallising  in  plates  melting  at  220 — 224°. 
From  the  mother  liquors  from  this  piperazine,  a  substance  was 
isolated  which  crystallised  in  rhombic  plates  melting  at  140°  with  the 
evolution  of  a  gas.  On  further  heating,  the  liquid  solidified  again 
between  150°  and  160°,  and  eventually  fused  with  decomposition  at 
207—209°.  The  substance  of  melting  point  207—209°  had  the  com- 
position C11H11NO2.  The  ^-naphthalide  forms  micaceous  needles 
melting  at  174°,  sparingly  soluble  in  ether  and  benzene,  easily  so  in 
alcohol  and  chloroform ;  with  alcoholic  potash,  it  yields  a  single 
/i-dinaphthyl-o(,r^-diketo-(i^-dimethijlpiperazine,  crystallising  from  chloro- 
form in  needles,  and  melting  at  268 — 270°.  From  the  mother 
liquors  of  the  piperazine,  a  compound,  CiiHiiN'02,  was  isolated, 
analogous  to  that  obtained  from  the  a-naphthylide ;  this  substance 
is  rather  more  soluble  than  the  a-compound,  crystallises  in  colourless 
needles,  knd  melts  at  191 — 193°.  These  compounds  are  probably 
formed  according  to  the  equation  CiaNijNOBr  +  KOH  +  HjO  = 
KBr  +  CiiHu^Oa  +  C2H4O.  The  author  is  further  investigating 
them. 

Derivatives  of  cc-Bromohufyryl,  NXH-CO-CHBrCHa'CHp.- The 
unilide  crystallises  in  needles  melting  at  98°.  It  yields  with  alco- 
holic potash  the  diphenyl-a-/  diethyl-/:?^-diketopiperazine  (m.  p.  26U°), 
obtained  by  Nastvogel  from  anilidobutyric  acid  (Ab^tr.,  1890,  1160). 
The  orthotoluidide  crystallises  from  hot  light  petroleum  in  agglom- 
erated needles  melting  at  109°,  and  yields  with  alcoholic  potash 
two  diorthotolyl-OLoj-diketo-fth-diethylpiperazines.  The  ^a7'a-moditication 
forms  small  prisms  melting  at  218°,  soluble  in  chloroform,  benzene, 
and  alcohol,  insoluble  in  ether  and  light  petroleum.  The  anti-modix- 
fication  forms  slightly  more  soluble  prisms  melting  at  178  —  180°. 
The  separation  of  the  two  isomerides  was  effected  by  treatment  with 
water  and  alcohol.  The  paratoluidide  crystallises  from  alcohol  in 
prisms  melting  at  92*5°,  and  with  potash  yields  the  two  diparatolyl- 
a7-diketo-/3^-diethylpiperazines  obtained  from  a-orthotolnidobntyric 
acid  (Abstr.,  1892,  1338).  The  oc-naphthalide  crystallises  from  alcohol 
in  needles,  and  melts  at  151° ;  with  potash,  it  yields  a  crystalline  di- 
a-naphthyl-ocr/.diketo-ft6-dimethylpiperazine  melting  at  287 — 289°,  to- 
gether with  a.e^;ioa!2/&?^^?/ro-a-wo^/i^/itt/7'c^,CioH7*NH-CO-CH(OEt)-C2H5, 
which  is  insoluble  in  water  and  light  petroleum,  and  crystallises  in 
needles  melting  at  79 — 80°.  The  fi-naphthalide  forms  matted  needles 
melting  at  134°,  and  on  treatment  with  potash  yields  the  ^ara-modi- 
fication  of  di-ji-iiaphthyl-c(.^{-diketo-^h-diethylpiperazine,  which  crystal- 
lises in  needles,  and  melts  at  306°.  By  long  continued  digestion  with 
concentrateil  alcoholic  potash,  the  para-  is  converted  into  the  anti- 
modification  melting  at  246 — 247°,  and  crystallising  in  microscopic 
prisms.  The  mother  liquors  of  the  para-compound  contain  d-ethoxy- 
butyro-^-na^hthalido-oL-butyro-^-'naphihaUdet  ' 
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CioH;'NH-CO-CHEt-N(CioH;)-CO-CHEt-OEt, 

which  is  insoluble  in  water  and  light  petroleam,  easily  soluble  in 
alcohol,  ether,  &c.,  crystallises  in  needles,  and  melts  at  106 — 110°. 
The  isolation  of  this  compound  shows  that  the  formation  of  the 
piperazine  takes  place  in  two  stages. 

Derivatives  of  a.-Bromisohutyryl,  NHX'CO'CMegBr. — No  piperazine 
could  be  obtained  from  the  anilide,  a-hydroxy-  and  a-ethoxy-iso- 
butyric  acids  only  being  formed.  The  orthofoluidide  crystallises  from 
chloroform  in  prisms,  and  melts  at  63°.  The  action  of  alcoholic  pot- 
ash yielded  a-ethoxyisobutyrorthotoluidide  and  isobutyrorthotoluidide. 
The  paratolvddide  crystallises  from  alcohol  in  prisms,  and  melts  at  90°. 
With  alcoholic  potash,  it  yielded  oc-hydroxyisohutyroparatoluidide,  crys- 
tallising in  cubes,  and  melting  at  132 — 133°.  The  oL-na-phthalide 
crystallises  from  chloroform  in  needles  melting  at  116°.  With  alco- 
holic potash,  it  yielded  a-efhoxyisobutyro-^-naphthalide,  which  forms 
soluble  prisms  melting  at  74 — 76°.  The  /3-naphthaUde  crystallises 
from  benzene  in  needles  melting  at  135°.  With  alcoholic  potash,  it 
yielded  a-hydroxy-  and  a-ethoxy-isohutyro-^-naphthalides,  the  former 
crystallising  in  plates  melting  at  157 — 159°,  the  latter  in  needles 
melting  at  50°.  Small  quantities  of  a,-ethoxyisohutyro-(3-naphthaUdo- 
a-isohtUyro-^-7iaphthaUde  (ra.  p.  156 — 165°)  were  also  obtained.  The 
preceding  results  show  that  the  isobutyric  compounds  do  not  con- 
dense to  form  a  diketo-piperazine  ring.  L.  T.  T. 

Monoketopiperazines.  By  C.  A.  Bischoff  and  C.  Trapesonzjanz 
and  others  (Ber.,  25,  2931 — 2940). — The  authors  have  previously 
described  the  diphenyl-,  diparatolyl-,  and  diparaethoxypheuyl-keto- 
piperazines,  which  were  obtained  by  heating  the  secondary  bases 
with  chloracetic  acid  in  the  presence  of  dry  sodium  acetate.  Kaminsky 
has  now  similarly  obtained  di-^-napldhylhetopiperazine, 

C,„H/N<^^fgg>N.C,oH,. 

It  crystallises  in  colourless,  hexagonal  plates  melting  at  222 — 224°. 
It  is  sparingly  soluble  in  alcohol,  chloroform,  acetone,  light  petroleum, 
,and  benzene,  insoluble  in  water  and  hydrochloric  acid.  Long-con- 
tinued boiling  with  alcoholic  potash  splits  the  ling  nucleus  with 
formation  of  the  corresponding  acid^  but  the  acid  passes  so  readily 
back  into  the  piperazine  that  it  could  not  be  obtained  in  a  state  of 

purity.     I)iphenyl-a,-heto-^-methylpip)erazine,  NPh<^p,.fppT-iv,r  ^^NPh, 

prepared  by  Klein,  crystallises  from  benzene  in  glistening,  white, 
quadratic  plates  and  melts  at  137 — 138°.  The  corresponding  acid  melts 
at  83°,  and  passes  into  the  piperazine  at  120°  with  partial  further 
decomposition.  J)iparatolyl-a,-heto-fi-metliylpiperazine  crystallises  in 
flat  prisms  melting  at  117 — 118°.  A  second  compound,  of  very  similar, 
if  not  identical,  composition,  and  most  probably  a  geometric  isomer- 
ide,  was  formed  at  the  same  time.  Diphenyl-oL-etliyl-'^-hetopiperazine 
crystallises  from  light  petroleum  in  prisms  melting  at  93 — 94°.  It  is 
easily  soluble  in  chloroform,  carbon  bisulphide,  benzene,  alcohol,  and 
acetic  acid.      The    corresponding   acid  melts  at  about   40°,   and   at 

e  2 
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120 — 130°  is  reconverted  into  the  piperazine.      JJiparatolyl-ouethjl- 

PTT  —PIT 
^'ketopiperazine,  CeH.iM.e*'!^ <^^^y,^^^'^'i^'CtiTi.iM.e,    forms    soluble, 

crystalline  aggregates  melting  at  98 — 99" 5°.  The  acid  is  so  unstable 
that  it  could  not  be  obtained  pure.     Dipheiiijl- a- dimethyl- ft-ketoj)iper^ 

aziney  NPh<Q-p^^   ,>,Q>NPh,  or  possibly 

(from  a-bromoisobutyric  acid),  forms  thin,  colourless  plates,  crystal- 
lising at  116°.  Long  boiling  with  alcoholic  potash  yields  the  corre- 
spouding  acid.  Biparatolyl-oc-dimetJiyl-^-hetopiperaziney  CisHjiNsO, 
crystallises  in  prisms  melting  at  129 — 130°.  Biorthotolylhetopijperazine 
could  not  be  obtained  by  heating  the  diamine  and  bromo-acid  with 
sodium  acetate;  it  was,  however,  obtained  by  Walden's  method,  by 
reducing  the  diketopiperazine  with  tin  and  fuming  hydrochloric  acid, 
or,  preferably,  with  zinc-dust  and  acetic  acid.  It  crystallises  in 
prisms  melting  at  79°.  a-Naphthylketopiperazine  was  similarly  pre- 
pared from  the  corresponding  diketopiperazine.     It  melts  at  92°. 

The  monoketopiperazines  are  very  stable  towards  nascent  hydrogen, 
the  reduction  of  the  more  highly  oxidised  compounds  not  going 
beyond  the  monoketopiperazines.  L.  T.  T. 

Piperazine  Group.  By  C  A.  Bischoff  and  others  (Ber.,  25, 
2940 — 2956). — By  the  reduction  of  the  derivatives  obtained  by  the 
action  of  nitrous  acid  on  the  piperazines  (Abstr.,  1890,  1333), 
diamido-piperazines     are     formed.       Hiamido-diortliotolylpiperazine, 

Is[H2-C6H3Me-N<^g''.^g->N-CoH3Me-NH2,  was  obtained  by  Reinus 

by  reducing,  by  means  of  tin  and  hydrochloric  acid,  the  nitration 
product  of  diorthotolylpiperazine.  It  forms  intensely  yellow,  crystal- 
line aggregates  melting  at  195 — 196°.  It  is  soluble  in  alcohol,  ether, 
and  benzene,  and  in  dilute  acids.  Diamidodiparatolylpiperazine^ 
similarly  prepared  by  Hoppen,  is  intensely  yellow  and  crystalline,  and 
melts  at  193°.  The  hydrochloride  melts  at  288—292° ;  the  sulphate 
forms  silky  needles,  darkening  at  204 — 210°,  and  melting  at  217 — 218°. 
The  base  oxidises  readily  when  exposed  to  the  air,  especially  in  the 
presence  of  moisture. 

Taken  in  the  light  of  the  non-reducibility  by  nascent  hydrogen  of 
the  monoketopiperazines  (see  preceding  abstract),  the  formation  of 
these  compounds  from  the  diketopiperazine  nitration  products  proves 
that,  in  these  latter  compounds,  the  nitration  has  caused  the  intro- 
duction of  the  nitro-group  into  the  phenyl  nuclei. 

No  satisfactory  results  could  be  obtained  by  the  oxidation  of  the 
piperazines,  which  thus  show  a  marked  difierence  from  the  keto- 
piperazines. 

Considering  the  analogy  of  the  piperazines  to  the  hexamethylenes, 
from  which  v.  Baeyer  has  obtained  geometric  isomerides,  the  former 
substances  were  subjected  to  various  modes  of  treatment,  in  the  hope 
of  producing  analogous  isomerides.  No  such  geometric  isomerides 
were,  however,  obtained,  but,  when  heated  with  a  saturated  solution  of 
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hydrogen  chloride  in  glacial  acetic  acid,  acetylethylenediamines  were 
obtained, 

CH  'PIT 
Di-a-naphthyl-cclS-diketopiperazine,         ^lo^i'^  <inQ^  r-Q^-NCioH?, 

was  prepared  by  Zabko-Potopowicz  from  ethylenedinaphthylamine 
and  oxalic  acid.  It  forms  small,  colourless  plates  melting  at 
281 — 283°.  Potash  converts  it  into  the  corresponding  unstable  acid, 
which  gradually  passes  back  into  the  piperazine  at  ordinary  tempera- 
tures, and  at  once  if  heated  to  127 — 150°.  Bi-ft-najphthyl-oL^-diheto- 
piperazine,  prepared  by  Kochanowski,  forms  colourless  needles  melting 
above  360°.  It  is  soluble  in  boiling  aniline,  nitrobenzene,  and  acetic 
anhydride,  insoluble  in  most  other  solvents.  At  the  same  time,  a 
small  quantity  of  a  yellow  powder  melting  at  200 — 202°  was  formed, 
but  it  was  not  further  investigated. 

Attempts  to  obtain  piperazine  derivatives  by  the  action  of  phos- 
phoric oxychloride  on  mixtures  of  anilides  and  hydroxy-acids  proved 
futile.  With  tartaric  and  malic  acids,  however,  closely  allied  com- 
pounds were  obtained.     From  tartaric   acid,  a  compound  melting  at 

234°  was   formed,  which  the  author  believes  to  be    i  _^,     i  ^     I       > 

JNPh'CH'CO 
already  obtained  (Abstr.,  1886,  551,  698,   791)  from  aniline  and  di- 
bromosuccinic,  bromomaleic,  or  bromofumaric  acid.     The  investiga- 
tion of  this  reaction  is  being  continued. 

The  author  also  gives  a  resume  of  the  work  done  on  the  piperazine 
group  up  to  the  present.  L.  T.  T. 

Organic  Bases  in  the  Juice  of  Flesh.  By  G.  S.  Johnson 
(Proc.  Boi/.Soc,  50,  287—302).  The  aqueous  extract  expressed  from 
the  flesh  of  a  healthy  cow  was  treated  with  mercuric  chloride  solution, 
filtered,  and  the  precipitate  decomposed  by  hydrogen  sulphide.  After 
filtering,  the  solution,  on  spontaneous  evaporation  over  sulphuric  acid, 
deposited  sarcous  creatinine  hydrochloride  in  crystals  isomorphous  but 
not  identical  with  those  of  urinary  creatinine  hydrochloride.  On 
digesting  the  aqueous  solution  of  the  new  salt  with  lead  hydroxide, 
sarcous  creatinine  is  obtained  ;  it  forms  anhydrous,  tabular  crystals  if 
prepared  in  the  cold,  but,  on  evaporating  its  solution  at  60°,  it  separates 
in  efflorescent  needles,  isomorphous  with  urinary  creatinine.  It  is 
soluble  in  490-2  parts  of  alcohol  (sp.  gr.  0*800)  at  13-7°.  The  platino- 
chloride,  (C4H7N30)2,H2PtC]6,2H20,  forms  yellow  crystals,  which  lose 
their  water  at  100°,  and  dissolve  in  22-6  parts  of  water  at  15°.  The 
aurochloride,  C4H7N30,HAuCl4,  forms  glistening,  yellow  plates ;  it  is 
soluble  in  ether,  and  the  solution,  on  spontaneous  evaporation,  deposits 
a  mixture  of  the  hydrochloride  and  auric  chloride.  Sarcous  creatinine 
(9  mols.)  reduces  cupric  oxide  (4  mols.)  in  boiling  alkaline  solution. 
The  properties  of  this  base  differ  very  considerably  from  those  of 
urinary  creatinine. 

The  excess  of  mercuric  chloride  is  very  slowly,  but  completely,  re- 
moved from  the  mother  liquor,  remt^ining  after  separation  of  the 
creatinine  compound,  by  the  action  of  lead  hydroxide.  From  experi- 
ments on  the  amount   of   creatine   contained  in  the  aqueous  flesh 
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extract,  in  which  germ  action  was  arrested  by  the  addition  of  merc- 
uric chloride  at  various  periods  after  death,  the  author  is  inch'ned  to 
conclude  that  creatine  is  not  originally  present  in  fresh  muscle 
substance,  but  is  a  product  of  bacterial  action  on  some  constituent  of 
the  flesh  ;  the  source  of  the  creatine  is  probably  sarcons  creatinine  or 
some  closely  allied  substance.  Sarcous  creatinine,  although  probably 
a  true  educt,  may  result  from  the  prolonged  action  of  the  mercuric 
chloride  on  some  similar  substance. 

Contrary  to  the  general  belief,  creatine  is  acted  on  by  mercuric 
chloride ;  an  aqueous  solution  of  the  two  substances  slowly  deposits 
creatinine  mercuric  chloride.  That  this  reaction  does  not  occur  in 
treating  the  flesh  extract  with  mercuric  chloride,  as  described  above, 
is  assured  by  the  fact  that  the  creatinine  so  obtained  is  not  sarcous 
creatinine,  but  closely  resembles  urinary  creatinine  prepared  by 
Liebig's  method.  W.  J.  P. 

Conversion  of  Cinchona  Alkaloids  into  Isomerides.    By  Z. 

H.  Skkaup  (Ber.,  25,  2909— 2912).— Konigs  has  shown  (Abstr.,  1887, 
1123,  and  1891,  1010)  that  when  halogen  additive  derivatives  of 
cinchonine  are  heated  with  alcoholic  potash,  cinchonine  is  re-formed, 
together  with  an  isomeride,  isocinchonine.  The  author,  working  with 
Pum  and  Neumann  on  the  hydriodides  of  various  cinchona  alkaloids, 
has  found  that  in  many  cases  little  or  none  of  the  original  alkaloid  is 
re-formed,  but  that  new  isomeric  bases  are  produced.  This  is  especially 
the  case  when  the  decomposition  of  the  halogen  derivative  is  effected 
by  means  of  silver  nitrate  in  place  of  alcoholic  potash.  Cinchonide 
hydriodide  yields  -with  alcoholic  potash  ji-cinclionidine,  melting  at 
244° ;  its  sulphate,  hjdrochloride,  and  nitrate  are  non-crystallisable, 
whilst  its  oocalate  and  normal  tartrate  are  crystalline.  In  other  respects 
it  closely  resembles  cinchonidine.  With  silver  nitrate,  on  the  other 
hand,  cinchonidine  hydriodide  yields  '^/-cinchonidine,  melting  at  2.38", 
and  giving  salts  of  which  only  the  acid  tartrate  is  crystallisable. 

Cinchonine  hydriodide  treated  with  silver  nitrate  yields  some  iso- 
cinchonine, but  mainly  ^-cinchonine,  sparingly  soluble  in  ether,  melting 
at  250 — 252°,  and  giving  a  characteristic  sulphate^ 

(C:9H22N20)2H3S04   +   2H,0, 

crystallising  in  matted  needles.  Isocinchonine  and  /3-cinchonine  give 
hydriodides,  which  in  physical  properties  both  closely  resemble  that  of 
cinchonine.  But  the  j3-hydriodide,  when  treated  either  with  alcoholic 
potash  or  silver  nitrate,  yields  y3-cinchonidine,  with  only  very  little 
isocinchonine,  whilst  the  iso-hydriodide  yields  w4th  potash  only  very 
little  isocinchonine,  a  new  isomeride,  <^i-cinchonine,  being  the  chief 
product.  This  melts  at  230 — 235°,  and  gives  an  anhydrous  sulphate 
(Ci9H22N20)2H2S04,  crystallising  in  needles.  It  is  possible  that  these 
}i-  and  7-cinchonines  may  be  identical  with  the  alkaloids  obtained  by 
Jungfleisch  and  Leger  by  heating  cinchonine  with  sulphuric  acid. 

When  quinine  hydriodide  is  heated  with  alcoholic  potash,  about 
equal  proportions  of  quinine,  pseado quinine,  and  nichine  are  produced. 
If  silver  nitrate  is  used  in  place  of  potash,  the  same  products  are 
formed,  but  nichine  predominates.  Pseudoquinine,  C20H24N2O2,  crystal- 
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lises  easily,  melts  at  191°,  and  is  Icevorotatory.  The  hydrochloride, 
C2oH24N20a,HCl,  the  normal  nitrate,  and  a  basic  nitrate, 

are  sparingly  solnble  and  crystallise  easily.  Nichine^  Ci9H24^202  (or, 
possibly,  0191122^202),  crystallises  easily  and  yields  well  crystallised 
acid'  hydrochloride,  hydriodide,  and  sulphate  sparingly  soluble  in 
alcohol  and  water,  and  an  oxalate  (with  2  mols.  oxalic  acid),  almost 
insolable  in  boiling  alcohol.  The  formation  of  nichine  probably  takes 
place  according  to  the  reaction 

C20H24N2O2  +  2H2O  =  C19H24N2O2  -h  H-COH  +  H2O, 

and  an  aldehydic  compound  was  found  to  be  present  in  the  products 
of  reaction. 

"With  hydriodic  acid,  pseudoquinine  yields  a  hydriodide,  probably 
identical  wilh  that  formed  from  quinine.  Nichine  forms  b.^  hydriodide, 
Ci9H24N202,3HI,  differing  entirely  from  the  corresponding  derivative  of 
quinine.  When  decomposed  by  alcoholic  potash,  it  yields  mainly  re- 
generated nichine,  together  with  a  little  of  a  new  isomeride,  isonichine. 
The  authors  believe  Lippmann  and  Fleissner's  isoquinine  (Abstr.,  1892, 
82)  was  a  mixture  of  pseudoquinine  and  nichine. 

An  aldehydic  substance  reducing  silver  nitrate  was  also  found  in 
the  distillates  from  the  decomposition  of  the  hydriodides  of  cin- 
chonidine,  and  it  is,  therefore,  possible  that  alkaloids  containing  one 
less  carbon  atom  than  the  originals  were  also  formed  in  these  reac- 
tions.    (Compare  also  Abstr.,  1891,  1517;  1892,  83,  640,  and  1363.) 

L.  T.  T. 

Coca  Leaves.  By  0.  Hesse  {Annalen,  271,  180— 228).— In  this 
paper,  the  author  gives  a  short  account  of  the  various  substances 
which  have  been  obtained  from  coca  leaves  ;  with  a  few  exceptions, 
most  of  the  compounds  here  referred  to  have  been  previously  de- 
scribed by  the  author  (Abstr.,  1889,  751,  and  Pharm.  J.  Trans.  [3],  21, 
1109,  1120)  ;  Lieberraann  (Abstr.,  1890,  76,  494;  1891,  1265,  1520); 
Einhorn,  Giesel,  and  others. 

Cinnamylcocaine  hydrochloride,  Ci9H23N04,HCl  +  2ET2O,  crystallises 
from  water,  in  which  it  is  readily  soluble,  in  lustrous  plates,  loses  its 
water  at  66°,  and  melts  at  176°  ;  its  specific  rotatory  power  in  aqueous 
solutionis  [aju  =  —104*1.  The  platinochloride,  {Cigll2a'NOi)2,Ji->FtCU, 
crystallises  in  small  needles,  and  is  moderately  easily  soluble  in  boil- 
ing water.  The  anrochloride,  Ci9H23N04,HAuCl4,  crystallises  in  small, 
yellow  needles,  and  melts  at  156°.  The  methiodide,  Ci9H23N04.MeI, 
crystallises  from  alcohol  in  small,  colourless  needles  ;  the  corresponding 
methochloride  is  a  crystalline  substance,  readily  soluble  in  water  and 
alcohol,  but  insoluble  in  ether. 

The  molecular  formula  of  homococaic  acid,  determined  in  glacial 
acetic  acid  solution,  was  found  to  be  C9BSO2.  This  acid  melts  at  150°, 
and  dissolves  freely  in  alcohol,  ether,  chloroform,  glacial  acetic  acid, 
and  hot  water,  but  is  only  sparingly  soluble  in  light  petroleum  and 
cold  water;  it  is  only  slowly  oxidised  by  a  warm  solution  of  potassium 
permanganate.     A  number  of  its  salts  were  prepared  and  analysed^ 
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but  they  are  all  amorphous,  ill -characterised  compounds.  The  nitro- 
derivative,  C9H702'N02,  prepared  by  warming  the  acid  with  nitnc 
acid  of  sp.  gv.  1"52,  crystallises  from  dilute  acetic  acid  in  yellowish 
needles,  melts  at  226°,  and  is  readily  soluble  in  alcohol  and  glacial 
acetic  acid,  but  more  sparingly  in  chloroform,  ether,  and  boiling  water. 

13-Gocaic  acid,  C18H16O4,  is  formed  when  homococa'ic  acid  is  heated 
for  a  long  time  with  concentrated  hydrochloric  acid,  or  fused  with 
potash  ;  it  crystallises  from  boiling  water  in  long,  colourless  needles, 
melts  at  189°,  and  is  readily  soluble  in  glacial  acetic  acid,  alcohol,  and 
chloroform,  but  more  sparingly  in  benzene,  and  almost  insoluble  in 
light  petroleum;  its  molecular  weight  was  determined  in  glacial 
acetic  aCid  solution,  with  results  in  accordance  with  the  molecular 
formula  given  above.  It  is  only  very  slightly  acted  on  by  potassium 
permanganate.  The  potassium  salt  crystallises  in  lustrous  prisms,  and 
is  readily  soluble  in  cold  water.  The  copper  salt,  C18H14O4CU  +  2H2O, 
is  a  green,  crystalline  compound,  and  loses  its  water  at  160*,  becoming 
dark-blue.  The  silver  salt,  Ci8Hu04Ag2,  is  stable  in  the  light.  The 
meiliyl  salt,  Ci8Hi404Me2,  is  a  mobile  oil.  The  dini^?-6»-derivative, 
Ci8Hi404(N02)2,  prepared  by  treating  the  acid  with  concentrated 
nitric  acid,  crystallises  from  glacial  acetic  acid  in  pale  yellow  prisms, 
melts  at  252°,  and  is  readily  soluble  in  alcohol,  chloroform,  glacial 
acetic  acid,  and  ether,  but  more  sparingly  in  water. 

/3-Isococa'ic  acid  or  ^-truxillic  acid  (compare  Liebermann,  Abstr., 
1889,  1194),  prepared  from  isococa'ic  acid  in  like  manner,  has  the 
molecular  formula  Ci8H,604;  it  melts  at  172°,  not  at  174°,  as  stated  by 
Liebermann.  The  barium  salt,  Ci8Hu04Ba  +  4H2O,  crystallises  in 
short,  lustrous  prisms  ;  the  copper  salt  crystallises  with  2  mols.  H2O. 
The  (^I'm^ro- derivative,  Ci8Hi404(N02)2,  crystallises  from  dilute  acetic 
acid  in  small,  almost  colourless  prisms,  melts  at  226°,  and  is  very 
readily  soluble  in  alcohol  and  ether,  but  almost  insoluble  in  benzene. 

Benzoylpseudotrope'ine  methiodide,  Ci5Hi9!N'02,MeI,  forms  colourless 
crystals,  and  is  moderately  easily  soluble  in  hot,  but  only  sparingly  in 
cold,  alcohol.  The  corresponding  methochloride,  Ci5Hi9N02,MeCl,  crys- 
tallises in  colourless  needles  or  prisms  ;  its  plalinochlurlde, 

(Ci5Hi9NOa,MeCl)2,PtCl4  +  2H2O, 

forms  small,  orange  needles,  and  is  sparingly  soluble  in  cold  water; 
its  aurochloride,  Ci5Hi9T^02,MeCl,AuCl3,  is  a  yellow,  crystalline  com- 
pound, sparingly  soluble  in  cold  water. 

F-seudotropine  methiodide,  CsHjsNOjMel,  crystallises  from  hot  water 
in  small,  colourless,  rhombic  crystals,  and  melts  at  270°.  The  metho- 
chloride,  C8Hi5NO,MeCl,  forms  compact,  rhombic  crystals,  and  is 
readily  soluble  in  water,  but  only  sparingly  in  alcohol ;  its  platino- 
chloride,  (C8Hi5N'0,MeCl)2,PtCl4,  separates  from  hot  water  in  crystals, 
and  melts  at  216°. 

Valmityl-fi-amiirin,  C46Heo02,  occurs  in  Trujillo  coca ;  it  melts  at 
75°,  dissolves  freely  in  ether,  chloroform,  light  petroleum,  hot  alcohol, 
and  acetone,  and  has  a  specific  rotatory  power  [ol]^  =  54*o°  in  alcoholic 
solution ;  on  hydrolysis,  it  yields  palmitic  acid  and  /3-amyrin.  The 
wax  obtained  from  the  broad-leaved  coca  of  Peru  and  Bolivia  consists 
of  palmityl-y3-amyrin  and  cerotone,  C53H106O,  melting  at  '6Q° ;  the  wax 
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from  Java  coca  seems  to  consist  of  palmityl-/3-amyrin,  cerotone,  ceryl 
cerotate,  mjristyl-/3-amyrin,  and  a  substance  which  the  author  names 
hydroxycerotic  acid. 

Hydroxycerotic  acid,  C27H54O3,,  melts  at  82°,  and  dissolves  freely  in 
hot  alcohol  and  light  petroleum,  but  is  only  very  sparingly  soluble  in 
cold  ether. 

GerotoUc  acid,  C27H52O2,  is  formed  when  hydroxycerotic  acid  is 
heated  at  100"^  wdth  acetic  anhydride  for  eight  days  ;  it  crystallises  in 
short  prisms,  and  is  moderately  easily  soluble  in  cold  ether  and  light 
petroleum.  F.  S.  K. 

Echinochrome,  a  Respiratory  Pigment.  By  A.  B.  Griffiths 
(Compt.  rend.,  115,  419 — 420). — The  echinochrome  discovered  by 
MacMunn  in  several  echinoderms  is  a  respiratory  pigment  existing 
in  two  states  of  oxidation.  It  has  the  empirical  composition 
Cio2H99Ni2FeS20i2,  is  partially  soluble  in  water  or  alcohol,  and  dissolves 
readily  in  chloroform,  benzene,  or  carbon  bisulphide.  When  boiled 
with  inorganic  acids,  it  yields  haematoporphyrin,  haemochromogen, 
and  sulphuric  acid. 

Echinochrome  in  some  respects  is  analogous  to  ha3moglobin  and 
chlorocruorin,  and  is  probably  a  respiratory  pigment  in  a  low  state 
of  development.  The  respiratory  pigments  of  the  lower  animals  not 
only  carry  oxygen  to  the  tissues,  but  also  retain  oxygen  until  they 
are  themselves  taken  up  by  the  tissues  in  the  processes  of  metabolism. 
This  is  why  ha^mocyanin,  chlorocruorin,  pinnaglobin,  achroglobin,  and 
echinochrome  are  much  more  stable  than  haemoglobin. 

C.  H.  B. 

Hermerythrin,  a  Respiratory  Pigment  contained  in  the 
Blood  of  certain  Worms.  By  A.  B.  Griffjths  (Compt.  rend.,  115, 
669 — 670). — Hermerythrin,  described  by  Krukenberg,  was  extracted 
from  the  blood  of  Sipunculus  and  analysed.  The  results  lead  to  the 
empirical  formula  C427H76iNi35FeS20i53.  The  pigment  exists  in  two 
states,  oxyhermerythrin,  which  is  red,  and  reduced  hermerythrin, 
which  is  brown.  The  ash  of  the  blood  of  Sipunculus  has  the  com- 
position :  Fe203,  0-13;  CaO,  3-00;  MgO,  1-65;  KaO,  5-02;  NazO, 
44-31;  P2O5,  4-78;  SO3,  2-86;  CI,  38  25.  C.  H.  B. 

Fractional  Heat  Coagulation.  By  R.  T.  Hewlett  (/.  Physiol, 
13,  493 — 512). — In  determining  the  coagulation  temperatures  of 
proteids,  an  oil-bath  has  some  advantages  over  a  water-bath.  There 
is  no  need  to  make  a  distinction  between  temperature  of  opalescence 
and  temperature  of  coagulation  (formation  of  flocculi).  Both  take 
place  at  the  same  temperature  if  the  rate  of  heating  is  suflBciently 
slow.  A  slow  rate  of  heating  is  essential  for  obtaining  correct  coagu- 
lation temperatures,  especially  when  the  solution  is  dilute.  Prolonged 
heating  does  not  alter  the  coagulation  temperature  of  a  proteid. 
Very  dilute  solutions  of  a  proteid  may  be  prevented  from  coagulating 
by  a  comparatively  small  excess  of  acid  or  alkali.  The  phenomena  of 
fractional  heat  coagulation  are  not  due,  as  Haycraft  and  Duggan  state, 
to  the  effects  of   dilution  for  (a)  dilution,  if  the  rate  of  heating  be 
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sufficiently  slow,  does  not  raise  the  roao^ulation  temperature,  and  (h) 
in  fractionating,  the  rise  in  the  coagulation  temperature  is  out  of  all 
proportion  to  the  dilution.  A  striking  experiment  confirmatory  of 
the  foregoing  was  the  following  :  white  of  e^^g  solution  was  heated  to 
the  temperature  at  which  coagulation  first  occurred  ;  this  was  filtered 
off ;  the  filtrate  coagulated  at  a  higher  temperature,  showing  the 
presence  of  a  second  prote'id  with  a  higher  coagulation  temperature, 
as  Halliburton  would  say  ;  this  view  was  confirmed  by  concentrating 
the  filtrate,  and  thus  dilution  of  the  solution  was  obviated.  The 
filtrate,  however,  still  coagulated  at  the  higher  temperature,  although 
its  concentration  was,  so  far  as  proteid  in  it  was  concerned,  as  great 
as  in  the  original  liquid. 

White  of  egg  is  a  mixture  of  at  least  three  proteids,  one  of  which 
is  a  globulin  coagulating  at  56°. 

The  opinion  is  expressed  that  it  would  be  advisable  to  decide  on 
some  standard  conditions  (solvent,  &c.)  under  which  to  determine 
coagulation  temperatures.  W.  D.  H. 

Rotatory  Power  of  Fibroin.  By  L.  Vignon  (Compf.  rend.,  115, 
442 — 444) — The  author  has  already  shown  that  an  acid  solution  of 
fibroin  from  silk  acts  on  polarised  light  (Abstr.,  1892,  254,  265).  If  a 
solution  of  fibroin  in  hydrochloric  acid  is  gradually  neutralised  with 
sodium  hydroxide,  an  abundant,  white  precipitate  is  formed  near  the 
point  of  neutrality,  but  precipitation  is  never  complete.  The  precipi- 
tate, when  freshly  prepared,  is  soluble  in  sodium  hydroxide. 

If,  however,  20  c.c.  of  the  hydrochloric  acid  solution  of  fibroin  is 
mj:xed  with  100  c.c.  of  ethyl  alcohol  of  95°,  the  fibroin  is  completely 
precipitated  without  alteration  of  properties.  When  dried  by  exposure 
to  air,  its  sp.  gr.  is  1"32,  and  it  is  insoluble  in  cold  dilute  sodium 
hydroxide  solution,  but  dissolves  in  concentrated  hydrochloric  acid, 
and  is  decomposed  by  warm  concentrated  sodium  hydroxide  solution. 
The  precipitated  fibroin  has  a  rotatory  power  [a]^-  =  —  43*2°,  prac- 
tically identi(?al  with  that  of  the  original  fibroin,  and  it  exerts  the 
same  absorptive  action  on  colouring  matters.  C.  H.  B. 

Respiratory  Globulin  in  the  Blood  of  Chitons.     By  A.  B. 

GpiFFiTHS  (Compt.  rend. J  115,  474 — 475). — The  blood  of  chitons  has 
a  yellow  colour,  but  the  pigment  is  a  lutein  or  lipochrome,  and  has 
no  respiratory  function.  The  blood,  however,  contains  a  colourless 
respiratory  globulin  with  the  same  function  as  haemoglobin,  haemo- 
cyanin,  pinnaglobin,  and  chlorocruorin,  but  it  contains  no  metal.  Its 
empirical  formula  is  C621H814N175SO169,  and  100  c.c.  absorb  120  c.c.  of 
oxygen  and  281  c.c.  of  carbonic  anhydride  at  0°  and  760  mm.  When 
dissolved  in  a  dilute  solution  of  magnesium  sulphate,  its  specific 
rotatory  power  [a]p  =  —55°.  Even  when  oxygenated,  it  is  colourless, 
and  the  author  calls  it  ^-achroglobin  in  order  to  distinguish  it  from 
achroglobin,  which  exists  in  the  blood  of  Patella.  C.  H.  B. 
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Hydration  of  Ethylenic  Hydrocarbons.  By  S.  Miklasheffsky 
{J.  Russ.  Chem.  Soc,  22,  49o — 506). — As  very  dilute  solutions  of 
mineral  acids  can  bring  about  the  addition  of  the  elements  of  water 
to  unsaturated  hydrocarbons  of  the  ethylene  series,  the  author  has 
investig-ated  the  capability  of  the  feebler  organic  acids  to  effect  the 
same  addition.  He  employed,  principally,  solutions  of  oxalic  acid  of 
5,  8,  and  10  per  cent,  concentration. 

Isobutylene  prepared  from  isobutyl  iodide  was  led  into  soda  water 
bottles  containing  the  acid  solution,  and  immersed  in  a  freezing 
mixture.  When  a  sufficient  quantity  of  the  hydrocarbon  had  con- 
densed, the  bottles  were  closed  by  an  india-rubber  stopper  tied  firmly 
down,  and  were  then  left  lying  in  a  horizontal  position,  some  at  the 
ordinary  temperature,  and  some  at  about  40*^.  After  the  lapse  of  a 
month,  it  was  found  that  the  layer  of  hydrocarbon  had  completely 
disappeared  in  the  bottles  which  had  been  heated.  These  were  then 
opened,  their  contents  neutralised  with  potassium  carbonate,  and  the 
colourless  oil  Avhich  separated,  distilled  off  on  the  water-bath.  This 
oil,  when  dried  with  fused  potash  and  boiled  with  barjta,  distilled  at 
82'5 — 83°,  solidifying  in  the  receiver  to  prismatic  crystals,  which 
melted  at  about  25°.  From  these  data,  and  the  strong  camphoric 
odour  of  the  substance,  it  would  appear  to  be  trimethylcarbinol.  The 
same  reaction  occurs  at  the  ordinary  temperature,  but  the  time 
required  for  its  completion  is  about  two  and  a  half  months. 

Commercial  amylene  is  very  slowly  attacked  at  the  ordinary 
temperature  by  solutions  of  oxalic  acid,  but  at  100°,  the  addition  of 
water  goes  on  more  rapidly,  a  considerable  quantity  of  the  hydro- 
carbon disappearing  after  four  days'  heating.  The  aqueous  solution 
was  found  to  contain  dimethylethylcarbinol,  boiling  at  101*5'^.  At  the 
ordinary  temperature,  the  same  substance  was  formed  in  the  course 
of  a  year.  Experiments  with  similar  results  were  also  made  on  the 
mixture  of  the  two  isomeric  amylenes,  prepared  by  the  action  of 
alcoholic  potash  on  dimethylethylcarbinyl  iodide.  The  alcohol  thus 
prepared  has  a  sp.  gr.  =  0-82G8  at  076°,  and  0-8103  at  21-5721-5°. 
The  corresponding  chloride  boiled  at  86 — 87°.  Acetic  and  formic 
acids  behave  similarly  to  oxalic  acid,  only  their  action  is  much  slower, 
acetic  acid  being  the  least  active  of  the  three. 

Normal  propyletliylene  did  not  take  up  the  elements  of  water  under 
the  above  conditions. 

On  heating  tetramethylethylene  from  the  iodide  of  diraethyliso- 
propylcarbinol  with  the  acid  for  2 — 3  weeks  at  100°,  it  gave  the  orig- 
inal alcohol  boiling  at  117 — 119°  under  a  pressure  of  765  mm. 

Diisobntylene  remained  unchanged  on  similar  treatment. 

The  organic  acids  are  thus  active  in  effecting  the  conversion  of 
unsaturated  hydrocarbons  into  tertiary  alcohols  precisely  in  the  same 
way  as  the  strong  mineral  acids,  from  which  they  differ,  however,  iu^ 
not  simultaneously  causing  polymerisation  of  the  hydrocarbons. 

J.  W. 
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Preparation  of  Acetylene.  By  L.  Maquenne  (Gompt.  rend.,  115, 
658 — 561). — Barium  carbide  is  easily  obtained  in  large  quantities 
and  in  a  pare  condition  in  the  following  manner.  26  grams  of  pre- 
cipitated barium  carbonate  is  mixed  with  10'5  grams  of  powdered 
magnesium  and  4  grams  of  retort  carbon  previously  heated  in  a 
platinum  crucible,  and  the  mixture  is  placed  in  an  iron  bottle  of 
about  700  c.c.  capacity,  to  the  neck  of  which  is  fitted  an  iron  tube 
30  cm.  long  and  2  cm.  in  diameter;  on  heating  the  bottle  to  redness, 
an  energetic  reaction  soon  takes  place,  with  projection  of  sparks 
from  the  end  of  the  tube.  When  this  ceases,  the  end  of  the  tube  is 
closed,  and  the  bottle  is  cooled  as  i^pidly  as  possible.  The  product 
is  a  mixture  of  magnesium  oxide  with  38  per  cent,  of  barium  carbide, 
a  small  excess  of  carbon,  and  a  trace  of  cyanide.  It  is  a  light, 
porous,  friable,  amorphous  mass  of  a  grey  colour.  It  does  not  alter 
in  dry  air,  and  is  not  attacked  by  chlorine  or  gaseous  hydrogen 
chloride  in  the  cold.  Acid  anhydrides,  acid  chlorides,  and  even 
phosphorus  pentachloride,  have  no  action  on  it  at  100° ;  at  a  red 
heat,  it  burns  with  vivid  incandescence  in  air,  sulphur  vapour, 
chlorine,  or  hydrogen  chloride. 

When  treated  with  water,  alcohol,  or,  as  a  rulie,  any  compound 
containing  hydroxyl,  barium  carbide  yields  acetylene  at  the  ordinary 
temperature.  If  water  is  allowed  to  fall  on  the  carbide  drop  by 
drop,  a  regular  current  of  acetylene  is  obtained  containing  only  2  to 
3  per  cent,  of  hydrogen,  and  no  appreciable  trace  of  any  other  hydro- 
carbon, the  yield  being  about  two-thirds  of  that  calculated  from  the 
weight  of  magnesium  originally  employed. 

By  passing  this  acetylene  through  a  long  glass  tube  heated  to  dull 
redness,  the  author  has  obtained  in  one  day  several  grams  of  synthetic 
benzene.  C.  H.  B. 

Action  of  Bromine  on  Ethyl  Chloride  and  on  certain 
Butane  Derivatives.  By  V.  Meyer  and  P.  PETREXKO-KRrrscHKXKO 
(Ber.,  25,  3304—3310;  compare  Meyer  and  Miiller,  Abstr.,  1892, 
1414). — Ethyl  chloride  is  heated  on  the  water-bath  in  a  sealed  tube 
w^ith  iron  wire  and  bromine  ;  the  product  consists  of  ethylene  bromide 
(66  per  cent.)  and  ethyl  bromide  (145  per  cent.)  ;  the  chlorine  is, 
therefore,  displaced  by  the  bromine,  and  the  ethyl  bromide  then 
undergoes  further  substitution  in  the  usual  manner. 

By  the  action  of  bromine  on  butyl  bromide,  Meyer  and  Miiller 
obtained  (loc.  cit.)  a  compound  which  they  believed  to  be  pseudo- 
butylene  bromide,  GHBrJVle'CHBrMe  ;  on  heating  it  with  lead  oxide 
and  water  in  a  sealed  tube  at  150°,  ethyl  methyl  ketone  is  formed, 
and  their  supposition  is  thus  shown  to  be  correct.  It  is  probable  that 
.  in  the  process  of  bromination,  normal  butyl  bromide  is  converted 
into  secondary  but}^  bromide. 

1  :  1-Dichlorobutane,  prepared  from  phosphoric  chloride  and  normal 
butaldehyde,  is  also  decomposed  by  the  action  of  water  and  lead 
oxide,  butaldehyde  being  regenerated.  J.  B.  T. 

Catalytic  Action  of  Aluminium  Chloride  on  Ethereal 
Silicates.  By  H^  N.  Stokes  (Aoner.  Chem.  .7.,  14,  438 — 454). — Alum- 
inium chloride  dissolves    quietly  in  ice-cold   ethyl   trjchlorosilicate, 
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SiCVOEt,  but  on  allowing  the  temperature  to  rise,  a  violent  reaction 
sets  in.  and  ethyl  chloride  is  evolved.  The  aluminium  chloride,  of 
which  a  trace  is  enough  to  determine  the  reaction,  may  afterwards  be 
distilled  unchanged  from  the  residue,  which  has  the  approximate  com- 
position SiOClo,  although  it  is  probably  a  complex  mixture  of  silica 
with  various  oxychlorides  of  silicon.  It  is  possible  that  unstable  inter- 
mediate compounds  such  as  SiO<^Q^AlCl  and  ClaAlO'SiO'OAlCL, 

of  gradually  increasing  complexity,  are  formed  by  the  assumption  of 
aluminium  chloride,  rearrangement  of  the  complex,  and  elimination 
of  the  chlorine,  and  a  number  of  equations  are  given  in  illustration  of 
this  view,  which  is  borne  out,  moreover,  by  the  gradual  increase  in 
viscosity  of  the  liquid  during  the  course  of  the  reaction.  The  re- 
arrangement may  be  attributed  to  the  superior  affinity  of  silicon  over 
that  of  aluminium  for  oxygen.  Further  evidence  iu  favour  of  the 
existence  of  complex  aluminium  chlorosilicates  and  silicon  oxychlor- 
ides is  furnished  by  the  interaction  of  aluminium  chloride  with  ethvl 
monochlorosilicate.  The  silicate,  like  its  trichlorinated  analogue,  is 
completely  decomposed  under  the  influence  of  a  very  small  quantity 
of  the  chloride,  ethyl  chloride  and  ether  being  formed,  but  the  alum- 
inium chloride  remains  combined  with  the  silica,  since,  as  the 
hypothesis  points  out,  there  is  not  enough  chlorine  in  the  silicate  to 
complete  the  regeneration.  But  as  the  proportion  of  aluminium 
chloride  increases,  less  ether  is  formed  and  more  ethyl  chloride,  and 
when  the  ratio  of  silicon  to  aluminium  is  as  3  :  2,  the  whole  of  the 
chlorine  passes  into  the  ethyl  chloride,  and  no  ether  is  formed  at  all. 
Any  excess  of  the  chloride  over  this  a>mount  may  be  sublimed  un- 
changed at  the  end  of  the  operation.  With  ethyl  orthosilicate,  the 
reaction  is  of  a  different  character.  Since  there  is  no  chlorine  in  it, 
there  is  no  regeneration  of  aluminium  chloride,  and  hence  the 
amount  of  change  is  strictly  proportional  to  the  amount  of  the  latter. 
The  formation  of  ether  is  probably  due  to  the  breaking-down  of 
intermediate  ortho-compounds  such  as  (EtO)2Si02A.lCl,  the  ortho- 
acids  of  silicon,  like  those  of  carbon,  seeming  to  rise  to  their  highest 
basicity  only  in  their  ethereal  combinations.  Jn.  W. 

Alcohols  in  Fusel  Oil.  By  R.  O.  Scbupphaus  (Chem.  Centr., 
1892,  ii,  206;  from  /.  Amer.  Chem.  Soc,  14,  45— 60).— In  order  to 
analyse  fusel  oil,  it  must  be  completely  dried  with  anhydrous  potas- 
sium carbonate,  and  then  repeatedly  fractionated.  In  four  samples 
were  found  water,  14 — 23;  normal  propyl  alcohol,  5*7 — 14"5 ;  iso- 
butyl  alcohol,  11*0 — 25*2 ;  fermentation  amyl  alcohol,  7'0 — 36*8  ; 
residue,  boiling  above  132°,  probably  a  mixture  of  amyl  ethers, 
0'5 — 2*0  parts  per  cent.  Rabuteau's  statement  that  isopropyl  alco- 
hol is  contained  in  fusel  oil  is  probably  incorrect.  C.  F.  B. 

Levulan.  By  E.  0.  v.  Lippmann  and  0.  Hahn  (Ber.,  25,  3216). — 
■The  authors,  having  obtained  another  sample  of  levulan,  have  re- 
peated Lippmann's  experiments  on  its  oxidation  with  nitric  acid. 
They  find  that  no  mncic  acid  is  formed,  oxalic  acid  being  the  chief 
product.  Its  behaviour  on  oxidation  is,  therefore,  in  consonance 
with  its  close  relationship  to  levulose*  L.  T.  T. 
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Dulcitol.  By  E.  O.  v.  Lippmann  (Ber.,  25,  3216— 321 8).~The 
author  has  obtained  dulcitol  from  the  products  of  the  yeast  fermoTita- 
tion  of  a  Mozambique  cane  sugar.  During  his  work  on  this  subject, 
he  observed  a  peculiar  mucous  fermentation  in  a  sample  of  calcium 
mucate,  pyrroline  being  found  amongst  the  products.  L.  T.  T. 

Sorbitol.  By  E.  O.  v.  Lippmann  {Ber.,  25,  3218— 3220).— The 
author  has  discovered  small  quantities  of  sorbitol  in  a  sample  of 
molasses  from  mixed  sugars  of  various  sources.  L.  T.  T. 

■  Agavose.  By  G.  Michaud  and  J.  F.  Tristan  (Amer.  Chem.  ./.,  14, 
548 — 550). — The  Agave  Americana  is  extensively  grown  m  Mexico 
for  the  sake  of  the  juice  of  the  stalk,  from  which  a  fermented  in- 
toxicating drink  called  pulque  is  made.  The  substance  yielding  the 
alcohol  is  a  sugar,  whicli  may  be  isolated  by  the  following  process  : — 
The  juice  is  first  treated  with  alcohol  (2  vols.  90  per  cent.)  and  filtered  ; 
basic  lead  acetate  is  next  added  to  the  solution,  which  is  again  filtered, 
the  excess  of  lead  being  subsequently  removed  from  the  filtrate  by 
means  of  hydrogen  sulphide  ;  the  clear  liquid  is  now  evaporated  to  a 
syrup  under  diminished  pressure,  and  left  to  crystallise  in  a  warm  place. 

Agavose,  C12H22O11,  is  an  inactive  sugar,  which  reduces  alkaline 
copper  tartrate,  and  yields  a  laevogyrate  sugar  ([a]y  =;  —14-43)  on  in- 
version. It  is  oxidised  by  nitric  acid,  bnt  not  to  mncic  acid,  and  forms 
a  soluble  lime  compound,  which  is  precipitated  by  alcohol  or  bv  heating. 

Jx.  W. 

Effect  of  Boiling  with  Water  on  Cane  Sugar  and  Rafiinose. 
By  J.  Weisberg  (Chem.  Centr.,  1892,  ii,  458 ;  from  Osterr.-ungar.  Zeit. 
Zuch.-Ind.  Landiv.,  21,  438 — 442). — An  aqueous  solution  of  pure  cane 
sugar  may  be  heated  for  an  hour  at  lUO — 105°  without  any  change 
taking  place.  After  heating  for  several  hours,  a  slight  decrease  of 
rotatory  power  can  be  observed,  and  the  solution  reduces  Fehlingf's 
solution  to  some  extent.  The  same  is  the  case  if  the  sugar  solution 
is  made  alkaline  and  traces  of  inorganic  or  organic  salts  added,  or  if 
lime  is  present. 

Raffinose  is  even  less  affected  than  cane  sug'ar;  the  boiling  with 
water  must  be  continued  for  15  hours  before  any  decrease  of  rotatory 
power  can  be  detected,  and  even  then  there  is  hardly  any  apparent 
reduction  of  Fehling's  solution.  C.  F.  B. 

Metaldehyde  and  Paraldehyde.  By  J.  Troeger  {Ber.,  25, 
3316 — 3317). — A  sample  of  pure  metaldehyde  which  had  been  kept 
for  10  years  protected  from  direct  sunlight  was  found  to  have  under- 
gone partial  conversion  into  acetaldehyde  and  paraldehyde,  the  latter 
predominating.  A  conversion  of  paraldehyde  into  acetaldehyde  under 
like  circumstances  was  also  observed.  A.  E-.  L. 

Thiocyanacetone.  By  A.  Hantzsch  {Ber.,  25,  3282—3286).— 
A  refutation  of  Tcherniac's  criticisms  (Abstr.,  1892,  1425). 

Substitution  in  Aliphatic  Acids.  By  V.  Meyer  {Ber.,  25, 
3310 — 3312). — The    author   refers   to    the   fact   that   a-halogenated 
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fatty  acids  are  always  obtained  by  direct  substitntion,  and  that 
this  proce:^s  was  believed  to  be  analogous  to  the  formation  of  di- 
halogenated  substituted  paraffin  derivatives,  thus  :  CHMe!COOH 
and  CHaMeCl  gave  CHMeCl-COOH  and  CHMeCls  respectively.  It 
has,  however,  been  shown  by  the  author  and  Miiller  that  in  the  case 
of  paraffin  hydrocarbons  the  second  halogen  atom  links  itself  to  the 
carbon  atom  adjacent  to  that  to  which  the  first  halogen  atom  is 
United  ;  but  the  analogy  in  the  substitution  of  the  two  classes  of  com- 
pounds is  still  maintained,  as  is  readily  perceived  from  a  comparison 
of  the  substituted  acid  chlorides  and  substituted  hydrocarbons  : — 
OHa-CHsCl  and  CHa'COCl  give  CHaCl-CH^Cl  and  CHoCl-COCl  ; 
CHsMe-CHsCl  and  CHoMe'COCl  give  CHMeChCHaCl  and 
CHMeCl'COCl  respectively;  the  hydroxyl  group  in  the  acids  is, 
therefore,  the  negative  group,  and  plays  the  same  part  as  the  chlorine 
atom  in  the  substituted  hydrocarbons.  J.  B.  T. 

Method    of  preparing    Brominatejd    Fatty    Acids.      By   P. 

Genvresse  {Bull.  Soc.  Chim.  [3],  7,  364 — 366). — Auger  and  Behal 
(Abstr.,  1890,  234)  have  prepared  monochloracetic  acid  by  passing 
chlorine  into  boiling  glacial  acetic  acid  in  the  presence  of  sulphur. 

An  almost  theoretical  yield  of  monobromacetic  acid  is  obtained  by 
gradually  adding  rather  more  than  the  calculated  quantity  of  bromine  to 
a  mixture  of  boiling  glacial  acetic  acid  with  5  per  cent,  of  sulphur ;  the 
Hask  containing  the  mixture  should  be  fitted  with  a  reflux  condenser, 
having  a  wide  tube.  Dibromacetic  acid  is  prepared  by  continuing  the 
addition  of  bromine  to  the  monobromo-derivative-,  which  may  be  kept 
at  about  150°.  a-Bromopropionic  acid,  is  prepared  in  the  same  manner 
(compare  Lepercq,  next  abstract)/,  as  is  also  a-bromobutvric  acid. 

A.  R.  L. 

Action  of  Alkali  Nitrites  on  Alkyl  Salts  of  Brominated  Fatty 
Acids.  By  G.  Lepercq  {Bull.  Soc.  Chim.  [3],  7,  359 — 361). — Steiner 
has  shown  that  when  a  mixture  of  ethyl  chloracetate  and  potassium 
nitrite  is  gently  heated,  gaseous  products  and  potassium  ethyl  oxalate 
are  formed ;  the  author  states  that  a  nitrogenous  compound  is  also 
produced. 

a-Broraopropionic  acid  is  first  prepa.red  by  gently  heating  a  mixture 
of  propionic  acid  (125  grams),  bromine  (310  grams),  and  sulphur 
(2"5  grams)  in  a  reflux  apparatus  for  two  hours  (compare  preceding 
abstract),  and  is  then  converted  into  the  ethyl  salt  by  dissolving  it  in 
Jibsolute  alcohol,  and  heating  the  solution  with  5  per  cent,  of  sulphuric 
acid  in  a  reflux  apparatus  for  two  hours.  When  ethyl  a-broraoprop- 
ionate  is  heated  on  the  water-bath  with  its  own  weight  of  alcohol 
and  sodium  nitrite  (2  mols.),  hydrogen  cyanide,  nitrogen,  carbonic 
anhydride,  and  a  little  nitric  oxide  are  evolved.  The  alcoholic  liquid 
is  filtered,  evaporated  on  the  water- bath,  and  the  residue  poured  into 
water,  when  a  red  liquid,  which  cannot  be  distilled  even  under 
diminished  pressure,  is  precipitated,  whilst  on  evaporating  the 
aqueous  portion,  in  a  partial  vacuum,  a  compound  crystallising  in 
needles  is  isolated.  Both  substances  contain  nitrogen,  and  are  under 
investigation.  Ethyl  a-bromobutyrate  reacts  in  like  manner  with 
sodium  nitrite.  A.  R.  L. 


66  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Ethyl  Acetoacetate  and  Ethyl  Salicylate.  By  P.  C.  Freer 
{Amer.  Ghem.  J.,  14,  407—422:;  compare  Abstr.,  1891,  1181).— The 
author  controverts  the  conclusion  which  Nef  (Abstr.,  1892,  140) 
draws  from  the  observation  that ; an  additive  product  is  formed  pre- 
vious to  the  separation  of  the  sodium  halide  in  the  action  of  alkyl 
halides  on  ethyl  acetoacetate.  If  •ethyl  acetoacetate  is,  in  reality, 
ethyl  ^-hydroxy crotonate,  as  "^N'ef  contends,  it  contains  the  same 
grouping  as  ethyl  salicylate,  and  the  sodium  compound  of  the  latter 
should,  therefore,  form  similar  additive  compounds.  But  it  does  not 
do  so,  for  the  substituting  radicle  is  united  'to  the  molecule  by  oxygen, 
as  is  proved  by  the  readiness  -with  which  it  is  removed  by  hydrolysis. 
The  action  of  phenylhjdreizine  hydrochloride  on  ethyl  acetoacetate 
gives  rise  to  phenylmethylpyrazolone,  and  also  a  substance  melting 
at  36°  which  is  identical  with  that  obtained  by  Nef  by  the  action  of 
acetic  chloride  on  ethyl /3-phenylhjdrazocrotonate.  Ethyl  acetoacetate 
does  not  yield  an  acetyl  derivative,  whilst  its  analogue,  ethyl  salicylate, 
does  so  readily. 

Ethyl  sodiosalicylate  is  prepared  l^y  adding  cither  powdered  sodium  to 
the  toluene  solution,  or  aqueous  sodium  hydroxide  to  the  ethereal  solu- 
tion of  ethyl  salicylate  ;  it  is  a  white  solid,  which  is  soluble  in  water 
with  partial  decomposition.  When  bromine  is  added  to  an  ethereal 
solution  of  this  substance,  a  dibromo-substitution  product  and  ethyl 
salicylate  are  simultaneously  formed,  the  bromine  replacing  hydrogen 
and  liberating  hydrogen  bromide,  and  the  latter  then  decomposing  a 
further  quantity  of  the  substance. 

Ethyl  dibromosalicylaie  crystallises  from  alcohol  in  nacreous  plates, 
and  melts  at  100 — 101°.  It  is  sparingly  soluble  in  hot  or  cold  water, 
but  easily  in  alkalis.  By  heating  with  alcoholic  potash,  and  subse- 
quently treating  with  dilute  sulphuric  acid,  it  is  converted  into 
dibromosalicyUc  add,  which  crystallises  from  dilute  alcohol  in  white 
needles,  and  melts  at  225°.  Ethyl  dibromosalicylate  is  reduced  to 
salicylic  acid  by  sodium  amalgam  in  boiling  dilute  alcoholic  solution. 
When  ethyl  salicylate  is  treated  with  bromine  in  chloroform  solution, 
ethyl  metabromosaUcylate  is  formed^  it  crystallises  from  alcohol  in 
long  needles,  and  melts  at  49 — 50°.  The  corresponding  acid  crystal- 
lises from  dilute  alcohol  in  colourless  needles,  melts  at  165 — 166°,  and 
is  apparently  identical  with  the  metabromosalicylic  acid  of  Hiibner 
and  Heinzenberg  {Zeit.  Ghem.,  1871,  709). 

Ethyl  benzoylsal'icylate  is  prepared  by  treating  dry  ethyl  sodio- 
salicylate with  excess  of  benzoic  chloride.  It  crystallises  from  dilute 
alcohol  in  small,  flaky  plates,  and  melts  at  79 — 80°.  It  is  decomposed 
into  benzoic  and  salicylic  acids  by  alcoholic  potash,  showing  that  the 
benzoyl  radicle  is  attached  to  oxygen. 

Ethi/l  diethylsalicylate  is  formed  by  treating  ethyl  sodiosalicylate 
with  ethyl  iodide  in  alcoholic  solution.  It  is  a  colourless  oil  which 
boils  at  252°,  and  yields  diethylsaiicylic  acid  on  boiling  with  alcoholic 
potash.  The  corresponding  methyl  compounds  agreed  with  those 
described  by  Graebe  {Annalen,  139,  137).  Ethyl  cuprosalicylate,  pre- 
pared by  treating  alcoholic  ethyl  sodiosalicylate  with  copper  acetate, 
like  ethyl  cupracetoacetate,  does  not  react  wnth  alkyl  iodides.  Ethyl 
acetylsalipyate   is   prepared    by   boiling   ethyl    salicyate   with   acetic 
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chloride  for  some  hours  in  a  reflux  apparatus.  The  product  is  poured 
into  ice-cold  water,  extracted  with  ether,  the  ethereal  solution  washed 
with  concentrated  alkali  to  separate  unchanged  ethyl  salicyate,  and 
dried  over  calcium  chloride.  On  evaporating  the  ether,  the  acetyl 
salicylate  remains  as  a  thick,  colourless  oil,  which  boils  at  273°,  and  is 
readily  decomposed  by  alcoholic  potash. 

The  products  of  the  action  of  phenylhydrazine  hydrochloride  on 
ethyl  acetoacetate  are,  firstly,  phenylmethylpyrazolone,  and,  secondly, 
a  white,  amorphous  solid,  which  melts  at  36°,  as  stated  above,  and 
appears  to  have  the  composition  C12H14N2O.  It  is  soluble  in  alcohol, 
chloroform,  and  ether,  but  insoluble  in  cold  water  and  alkalis,  and  is 
identical  with  the  oil  obtained  by  N'ef  {loc.  cit.)  by  the  action  of 
acetic  chloride  on  ethyl  /:i-phenylhydrazocrotonate,  and  prepared  by 
the  author  by  the  action  of  acetic  chloride  on  the  phenylhydrazine  of 
ethyl  acetoacetate.  It  is  not  affected  by  alkalis  and  concentrated 
sulphuric  acid,  and  when  treated  with  bromine  in  chloroform  solu- 
tion, forms  a  dibromo-additive  product,  which  crystallises  in  large, 
colourless  prisms,  and  melts  at  111 — 112°.  When  treated  with 
methyl  iodide,  it  yields  a  syrup  resembling  that  obtained  in  a  similar 
manner  from  phenylmethylpyrazolone,  and  is,  therefore,  probably 
similar  in  constitution. 

Ethyl  acetoacetate  is  completely  decomposed  by  hydrogen  bromide 
into  ethyl  bromide,  alcohol,  ethyl  acetate  and  acetone.  If  an  additive 
product  is  formed,  which  is  doubtful,  it  is  very  unstable  in  character. 

Jn.  W. 

Ethyl  Sodacetoacetate,  By  A.  Michael  (Amer.  Ghem.  J.,  14, 
481—544;  compare  Abstr.,  1892,  1178  and  1428).— The  product  of 
the  action  of  ethyl  chlorocarbonate  on  ethyl  sodacetoacetate  is  not  the 
acid  substance  ethyl  acetomalonate,  for  which  it  was  mistaken  by 
Conrad  and  Guthzelt  {Annalen,  214,  31),  although  they  could  not 
succeed  in  displacing  any  of  the  hydrogen  by  sodium,  but  a  neutral 
substance,  which  is  resolved  into  ethyl  sodacetoacetate  and  ethyl 
carbonate  by  sodium  ethoxide,  and  has,  therefore,  the  constitution 
COOEt-0-CMe:CH-COOEt  (compare  Nef,  Abstr.,  1892,  140).  The 
formation  of  this  compound  confirms  the  view  that  the  sodium  in 
ethyl  sodacetoacetate  is  attached  to  oxygen  and  not  directly  to  carbon. 
There  is  no  reason,  however,  for  attributing  a  carbinol  constitution  to 
ethyl  acetoacetate,  and  its  reactions  are  best  explained  by  means  of 
the  ketone  formula.  The  fact  that  the  alkyl  and  similar  groups  in. 
the  substitution  products  of  ethyl  acetoacetate  are  undoubtedly 
attached  to  the  methylene  carbon,  may  be  explained  by  assi|,ming  the 
transient  existence  of  an  unstable  intermediate  additive  compound, 
such  as  ONa'CMel'CHEt'COOEt,  which  is  formed  in  consequence  of 
the  attraction  of  the  negative  iodine  of  the  ethyl  iodide  for  the  rela- 
tively positive  sodoxyl  carbon,  and  of  the  positive  ethyl  for  the 
relatively  negative  methine  carbon.  As  soon,  however,  as  the 
negative  iodine  comes  within  the  sphere  of  influence  of  the  positive 
sodium,  sodium  iodide  is  formed,  and  the  carbon  sodoxyl  reverts 
to  carbonyl.  Nef's  hypothesis  {loc.  cit.)  that  the  additive  compound 
is  decomposed  by  the  elimination  of  hydrogen  iodide,  the  hydrogen 
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of  which  afterwards  replaces  the  sodium,  seems  untenable.  His  con- 
tention, too,  that  acetoacetanilide  is  an  unsatnrated  substance,  because 
it  unites  with  bromine  io  form  an  unstable  additive  compound,  is  un- 
sound, since  acetic  acid  itself  forms  a  similar,  but  much  more  stable, 
compound.  The  formation  of  the  ketonic  ethyl  acetoacetate  from  the 
carbinolic  ethyl  sodncetoacetate,  and  vice  versa,  may  be  regarded  as 
instances  of  werotropy,  or  molecular  rearrangement  due  to  aUeration 
of  stability  of  the  molecule  by  the  introduction  or  substitution  of  a 
foreign  atom.  When  ethyl  sodacetoacetate,  for  instance,  is  treated 
with  water,  it  may  be  assumed  that  the  hydrogen  takes  the  place  of 
the  sodium  in  the  first  instance,  but  that  the  compound  so  formed, 
like  all  other  compounds  having  hydroxyl  and  hydrogen  linked  to 
adjacent  unsaturated  carbon  atoms  (hydroxyethylene,  for  example),  is 
very  unstable,  and  passes  at  once  into  the  ketonic  form  by  shifting  of 
the  hydrogen  atom.  The  hydroxy-compound  has  thus  no  separate 
existence.  In  the  reverse  case,  when  ethyl  acetoacetate  is  acted  on 
by  sodinm,  one  of  the  methylene  hydrogen  atoms  is  displaced  by  the 
meta\  but  the  compound  thus  formed  at  once  passes  into  the  carbinol 
form,  owing  to  the  attraction  of  the  negative  carbonyl  oxygen  for  the 
positive  sodium.  Thus,  neither  ethyl  acetoacetate  nor  its  sodium 
derivative  can  be  said  to  have  two  structures;  these,  and  all  other 
compounds,  assume  the  most  stable  structure  consistent  with  their 
composition,  and  if  the  composition  is  altered  by  the  introduction  or 
substitution  of  foreign  atoms,  the  former  structure  may  be  thrown 
out  of  balance,  and  another  more  stable  assumed.  All  the  known 
phenomena  of  tautomerism  and  desmotropy  may  be  explained  in 
terms  of  this  conception  of  merotropy,  in  conjunction  with  the 
"  positive-negative  "  hypothesis  mentioned  above. 

Ethyl  carbethoxyacetoacetate,  COOEt-OCMelCH-COOEt,  is  prepared 
by  adding  ethyl  chlorocarbonate  gradually  to  an  ice-cold  ethereal 
suspension  of  ethyl  sodacetoacetate.  A  small  amount,  at  the  most 
10  per  cent.,  of  ethyl  acetomalonate  is  formed  at  the  same  time,  and 
maybe  dissolved  out  by  dilute  aqueous  soda.  Ethyl  carbethoxjaceto- 
acetate  boils  without  decomposition  at  136°  under  20  mm.  pressure 
(133°  under  17  mm.).  Its  vapour  density  corresponds  with  the  con- 
stitution given  above,  and  not  with  that  of  ethyl  acetomethanetri- 
carboxylate,  as  proposed  by  Nef  (he.  cit.).  It  is  neutral,  moreover, 
towards  alkalis.  When  dry  powdered  sodium  ethoxide  is  gradually 
added  to  ice-cold  ethyl  carbethoxyacetoacetate,  ethyl  carbonate  and 
sodacetoacetate  are  formed.  When  an  aqueous  solution  of  phenyl- 
hydrazine  and  sodium  acetate  is  added  to  an  alcoholic  solution  of 
ethyl  carbethoxyacetoacetate  (10  grams),  phenylmethylpyrazolone 
and  ethyl  phenylhydrazine-/3-carboxylate,  NHPh-NH-COOEt,  are 
formed  ;  the  latter  crystallises  in  long,  white  needles,  melts  at 
80 — 81",  and  is  sparingly  soluble  in  cold  water,  moderately  soluble 
in  cold,  readily  in  boiling  carbon  bisulphide,  and  very  soluble  in  cold 
alcohol  and  ether.  This  reaction  tends  to  confirm  the  author's  view 
of  the  constitution  of  ethyl  carbethoxyacetoacetate,  as  no  derivative 
of  ethyl  acetoacetate  is  known  in  which  carboxethyl  is  detached 
from  carbon  by  the  action  of  phenylhydrazine.  The  pyrazolone  is 
probably  due-  to   the  secondary  actrou  of   the  hydrazine   on   ethyl 
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acetoacetate  formed  during  the  reacMon,  as  on  keeping  an  alcoholic 
solution  of  these  two  substances  for  some  days,  a  A^ery  good  yield  of 
the  pyrazolone  was  obtained  (compare  Knorr,  Annalen,  238,  147). 

No  definite  product  was  obtained  from  the  action  of  alcoholic 
hydroxylamine  on  ethyl  carbethoxyacetoacetate. 

Ethyl  aretomalonate,  CHAc(C00Et)2,  is  formed,  together  with  the 
corresponding  diaceto-compound,  when  acetic  chloride  acts  on  ethyl 
sodiomalonate.  It  is  an  oily  liquid  boiling  at  120°  under  17  mm. 
pressure,  readily  soluble  in  aqueous  alkalis,  although  with  partial 
decomposition,  and  reprecipitated  by  acids.  The  sodium  derivative, 
0Na*CMe!C(C00rCb)2,  prepared  by  adding  the  acetomalonate  to 
an  alcoholic  solution  of  sodium  ethoxide,  crystallises  in  white, 
prismatic  plates,  is  very  soluble  in  water,  fairly  so  in  alcohol,  but  only 
sparingly  in  ether,  and  concentrated  aqueous  potash.  The  presence 
of  ketone  carboxyl  is  proved  by  the  formation  of  a  hydrazone^ 
N2HPh:CMe-CH(COOEt)2,  with  phenylhydrazine  acetate.  This 
crystallises  in  white,  prismatic  plates,  melts  at  119 — 121°,  and  is 
insoluble  in  cold  water,  sparingly  soluble  in  cold  alcohol,  and  easily 
in  hot  alcohol. 

Etkijl  diacetomalonate,  CAc^(C00Et)2,  or  0Ac-CMe:C(C00Et)2, 
formed  as  stated  above,  boils  with  slight  decomposition  at  156°, 
under  17  mm.  pressure,  and  is  neutral  in  its  properties.  When  it  is 
treated  with  phenylhydrazine  (2  mols.)  in  ice-cold,  ethereal  solution, 
the  acetyl  is  detached  with  the  formation  of  /5-acetylphenylhydrazide 
(m.  p.  127-5— 1280- 

Conrad  and  Guthzeit's  ethyl  methanetricarboxylate  {loc.  cit.\  as 
prepared  by  these  authors'  method,  and  also  by  the  action  of 
ethyl  chlorocarbonate  on  an  ethereal  suspension  of  ethyl  sodio- 
malonate, is  not  a  neutral  substance,  as  they  state,  but  dissolves  in 
aqueous  alkalis,  and  forms  a  sodium  derivative, 

C(C00Et)2:C(0Et)-0Xa, 

when  treated  with  an  alcoholic  solution  of  sodium  ethoxide.  An 
attempt  to  methylatc  ethyl  methanetricarboxylate  by  the  Conrad- 
Limpach  method  yielded  negative  results. 

The  author  is  unable  to  confirm  his  previous  statement  (Abstr., 
1887,  716),  as  to  the  absorption  of  carbonic  anhydride  by  ethyl 
sodiomalonate. 

Ethyl  acetylethylmalonate,  CAcEt(C00Et)2,  is  prepared  by  adding 
acetic  chloride  to  an  ice-cold  ethereal  suspension  of  ethyl  sodethyl- 
malonate.  It  is  a  colourless,  neutral  oil,  which  boils  with  slight  decom- 
position at  137 — 137*5°  under  20  mm,  pressure  ;  is  sparingly  soluble  in 
water,  and  is  miscible  with  alcohol  and  ether.  It  is  gradually  decom- 
posed by  aqueous  alkalis,  but  quickly  by  sodium  ethoxide,  ethyl 
carbonate  and  sodacetoacetate  being  formed.  With  phenylhydrazine 
acetate,  it  yields  ethyl  phenylhydrazine-/3-carboxylate. 

Ethyl  acetomethylmalona^e,  prepared  in  a  manner  similar  to  that  in 
which  the  ethyl  compound  is  prepared,  boils  without  decomposition 
at  131 — 131"5''  (corr.),  under  20  ram.  pressure,  is  sparingly  soluble 
in  alcohol,  and  miscible  with  alcohol  and  ether.  It  is  neutral  towards 
aqueous  alkalis,  but  is  gradually  decomposed  by  them.     It  is  quickly 
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decomposed  by  sodium  ethoxide  into  acet-ic  and  methyl-  and  etbyl- 
malonic  acids. 

Ethyl  carhethoxymethTjlacetoacetate,  COOEt-0-CMe!CMe*COOEt,  is 
prepared  in  a  manner  similar  to  that  in  which  the  corresponding  ethyl 
compound  is  made.  It  is  a  colourless  oil,  which  boils  at  137°  (corr.), 
under  20  mm.  pressure.  It  is  neutral  towards  aqueous  alkalis,  but 
is  gradually  decomposed  by  them,  and  quickly  by  sodium  ethoxide, 
into  ethyl  carbonate  and  methyl  acetoacetate.  With  phenylhydrazine, 
it  behaves  like  the  ethyl  compound. 

Ethyl  propiomalonate  forms  a  sodium  derivative  when  treated  with 
sodium  ethoxide,  and  is  soluble  in  aqueous  alkalis,  and  reprecipitated 
by  acids. 

Ethyl  sodacetosuccinate,  prepared  in  the  usual  manner  from  ethyl 
acetosaccinate,  purified  by  fractionation  under  35  mm.  pressure 
(b.  p.  167 — 168°),  yields  acetosuccinohydrazanil, 

when  treated  with  phenylhydrazine  in  ethereal  solution.  This 
crystallises  in  large,  white  prisms,  melts  at  175 — 177°,  and  is 
soluble  in  the  usual  menstrua.  It  is  dissolved  by  aqueous  alkalis 
and  precipitated  unchanged  by  acetic  acid.  It  forms  a  sodium 
derivative,  CiaHnNaOaNa,  which  is  best  prepared,  however,  by  treat- 
ing ethyl  sodacetosuccinate  (1  mol.)  with  free  phenylhydrazine 
(1  mol.)  in  alcoholic  solution,  and  crystallises  in  large  prisms. 
It  decomposes  at  100^,  and  dissolves  in  water  to  a  solution,  from 
which  it  is  partly  precipitated  by  acetic  acid ;  a  certain  amount 
of  Knorr's  ethyl  acetosuccinate  hydrazone  (Abstr.,  1884,  1880),  is, 
however,  formed  at  the  same  time.  The  diiference  in  the  behaviour 
of  ethyl  acetosuccinate  and  its  sodium  derivative  towards  phenyl- 
hydrazine  thus  points  to  a  diiference  in  constitution,  probably  of  a 
mero tropic  character. 

The  phenyl methylpyrazolone  mentioned  above  may  be  obtained  in 
almost  theoretical  quantity  by  heating  a  mixture  of  ethyl  acetoacetate 
and  phenylhydrazine  hydrochloride  or  other  salt  with  a  little  strong 
hydrochloric  or  other  mineral  acid.  Analogous  results  were  obtained 
with  the  ethyl  salts  of  methyl-  and  ethyl- acetoacetic  and  aceto- 
succinic  acids.  The  hydrazone  corresponding  with  phenylmethyl- 
pyrazolone  is  converted  quantitatively  into  that  substance,  both 
by  acids  and  by  alkalis.  Mineral  acids  do  not  prevent  the  formation 
of  the  hydrazones  of  fatty  or  aromatic  aldehydes,  as  stated  by  Fischer, 
although  they  have  a  very  marked  retarding  influence  in  the  case  of 
ketones. 

Nef's  contention  that  the  formation  of  a  hydrazo-derivative  by  the 
action  of  phenylhydrazine  on  ethyl  acetoacetate  renders  the  ketonic 
formula  for  the  latter  impossible,  may  be  answered  by  the  supposition 
that  an  intermediate  additive  compound 

0H-CMe(N^H-NHPh)-CH2-C00Et, 

similar  to  Collie's  compound,  OH-CMe(NH2)-CH3-COOEt  (Abstr., 
1885,  373),  and  to  Kuckert's  analogous  compound  with  methylamine 
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and  dietlijlamine  (Abstr.,  1885,  751),  is  first  formed,  and  that  this  ia 
transformed  either  into  the  hydrazo-derivative, 

NsHoPh-CMelCH-COOEt, 

or  under  other  conditions  into  the  hydrazone, 

N^HPhlCMe-CHs-COOEt, 

with  the  eb'mination  of  water.  This  author  considers  this  inter- 
mediate substance  as  typical,  and  would  state  generally  that  if  a 
compound  HX  acts  on  a  carbonyl  compound,  with  the  elimination  of 
water,  an  intermediate  additive  compound  ZlCX'OH,  is  always 
formed.  The  elements  of  water  eliminated  from  such  a  compound 
may  be  derived  either  from  within  the  molecule,  as  in  the  above  case, 
or  from  several  molecules,  in  which  case  a  condensation  product  is 
formed,  or  the  hydroxyl  may  unite  with  the  hydrogen  of  a  foreign 
molecule. 

The  author  then  replies  seriatim  to  many  of  Xef 's  statements  and 
criticisms,  and  concludes  by  extending  the  positive-negative  hypo- 
thesis to  the  explanation  vof  the  laws  of  addition  to  unsaturated  com- 
pounds, and  to  the  demons tration  of  the  absence  of  necessity  for  the 
hypotheses  of  tautoraerism  and  desmotropy.  Jn.  W. 


Relative  Velocity  of  Lactone  Formation  in  the  case  of 
ibasic  o^-Hydroxy-acids.  By  K  J,  Hjelt  (i>er.,  25,  8173 — 3175). 
The  author  has  investigated  the  velocity  of  lactone  formation 
in  the  case  of  the  eight  acids  mentioned  below.  The  method  adopted 
has  already  been  described  (Abstr.,  1891,  822).  The  solutions  con- 
tained 0*00275  molecule  (in  grams),  instead  of  0*0055  molecule,  and 
the  temperature  was  55°-  The  results  are  expressed  by  means  of 
curves.  The  calculated  times  required  for  the  conversion  of  50  per 
cent,  of  the  acids  inio  the  lactones  were  as  follows  : — 


Phenylitamalic  acid 
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Isobutylitamalic    ,,    
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100 

Hexyliitamalic       „ 
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82 

Dimethylitamalie  acid  .... 
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49 

Isopropjlitamalic     „     . . .  • 

>5 

22        „ 

J.  B.  T. 

Action  of  Sulphuric  acid  on  /3-Trimethylethylidenelactic 
acid.  By  T.  Schindler  (Monafsh.,  13,  647—650). — ^The  author 
finds  that  the  compound  formed  by  the  action  of  sulphuric  acid  on 
/3-trimethylethylidenelactic  acid  at  50",  and  stated  by  Gliicksmann  to 
be  trimethylacetaldehyde  (compare  Abstr.,  1892,  38),  is  really  methyl 
isopropyl  ketone. 

Trimethylethylidenelactic  acid  is  oxidised  by  chromic  acid  mixture 
to  trimethylacetic  acid,  which  contains  three  methyl  groups  attached 
to  one  carbon  atom.     It  therefore  appears  that  sulphuric  acid  induces 
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a  remarkable  molecular  rearrangement  in  the  production  of  the 
ketone. 

The  aldehydic  properties  observed  by  Gliicksmann  were,  no  doubt, 
due  to  an  admixture  of  some  aldehyde  with  the  ketone. 

Attempts  to  obtain  trimethylacetaldehyde  by  the  action  of  hydro- 
chloric acid  on  trimethylethylidenelactic  acid  were  without  success, 
the  last-named  acid  remaining  unchanged,  both  in  the  cold  and  at 
the  boiling  temperature.  G.   T.  M. 

Mesitylic  acid  and  Mesitonic  acid.  By  H.  Weidel  and  E. 
HoPFE  {Mouatsh., 13,  603 — 615  ;  compare  Anschiitz  and  Gillet,  Abstr., 
1888,  1272). — The  authors  show  that  mesitylic  acid,  CsHi^NOa,  may 
be  formed  by  the  action  of  potassium  cyanide,  not  only  on  the  con- 
densation product  obtained  from  acetone  and  hydrochloric  acid,  but 
also  on  the  condensation  product  of  mesityl  oxide  and  hydrochloric 
acid  (compare  Pinner,  Ber.,  15,  585). 

When  heated  at  160 — 170°  in  sealed  tubes,  with  concentrated 
hydrochloric  acid,  mesitylic  acid  loses  carbonic  oxide,  carbonic  anhydr- 
ide, and  ammonia,  and  is  converted  into  mesitonic  acid  (dimethyl- 
levuiinic  acid).  With  hydroxylamine  hydrochloride,  the  latter  gives 
a  very  characteristic  isonitroso-compound,  CTHisNOa,  which  dissolves 
in  all  ordinary  solvents,  and  melts  at  94 — 95°;  when  heated  by 
itself,  it  is  converted  into  a  lactone-like  anhydride.  This  lactone  is 
formed  so  readily  that  it  must  be  supposed  that  the  acid  is  itself 
capable  of  existing  in  the  tautomeric  form,  OH'CMe!CH-CMeo-COOH. 

G.  T.  M. 

Stereoisomeric  Derivatives  of  the  Symmetrical  Dimethyl- 
glutaric  acids.  By  K.  Auwers  and  H.  Kauffmaxn  (Ber.,  25, 
o22L — 8247). — The  authors  have  studied  the  reactions  taking  place 
during  the  bromination  of  the  above  acids.  They  lind  that  the  pro- 
duct obtained  by  the  bromination  of  dimetliylglutaric  acid  (m.  p. 
102 — 103°)  depends  on  the  varving  conditions  of  the  experiment  and 
the  mode  of  purification  of  the  product,  dibromodimethylglutaric 
acid,  dibromodimethylglutaric  anhydride  (Abstr.,  1890,  l098),  and 
two  isomeric  lactones  (C7U9Br04)  being  formed,  according  to  ciicum- 
stances.  The  dibromo-acid  is  formed  if  the  bromination  is  carried  on 
at  a  low  temperature  and  quickly,  and  the  product  of  reaction,  after 
treatment  with  ice,  separated  from  the  liquefied  water  as  quickly  as 
possible.  When  the  bromination  is  carried  on  at  a  high  temperature, 
the  tendency  is  towards  the  formation  of  the  anliydride  ;  and  if  the 
product  of  reaction  is  allowed  to  remain  in  contact  with  the  water, 
the  less  brominated  lactones  are  produced. 

Dihromodinieihiilglutanc  acid,,  C7H,oBr204,  crystallises  from  benzene 
in  prisms,  melts  with  evolution  of  gas  at  150°,  and  is  soluble  in 
alcohol,  ether,  water,  and  ethyl  acetate,  sparingh^  so  in  benzene. 
When  an  aqueous  solution  of  this  acid  is  allowed  to  remain  at  the 
ordinary  temperature,  hydrogen  bromide  is  eliminated,  and  two 
isomeric  lactones,  C7H9Br04,  of  a-hromo-^-hydroxydimethylglutaric  acid 
are  formed.     One  of  these,  of  the  probable  formula 

CMeBr COv^O, 

CH2-CMe(C00a) 
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is  sparingly  soluble  ir>  cold  water  and  ether,  easily  soluble  in  ethyl 
acetate,  and  nearly  insoluble  in  benzene  and  light  petroleum.  It 
crystallises  in  needles,  and  melts  at  196*5 — 197'',  with  blackening  and 
evolution  of  hydrogen  bromide.  When  the  dibromo-acid  is  treated  with 
boiling  water,  this  lactonic  acid  forms  by  far  the  larger  portion  of  the 
product,  only  small  quantities  of  the  more  soluble  acid  being  produced. 
It  is  tolerably  stable  towards  water,  but,  by  long-continued  boiling 
with  water,  is  gradually  converted  into  the  corresponding  hydroxy- 
lactone  C7H,o05  (m.  p.  188°)  described  by  Zelinsky  (Abstr.,  1892, 
486).      The    same   change    is    readily    caused     by    cold    soda    solu- 

,        ,  ,  CMe(COOH)-^  ^    . 

tion.     The    other  hromo-lactone,    i  rtr^-^^'  ^^  very  much 

more  soluble  in  water  than  its  isomeride.  It  crystallises  in  plates  or 
prisms,  and  melts  at  111 — 113°  without  decomposition.  It  is  easily 
soluble  in  ether,  ethyl  acetate,  and  boiling  benzene,  almost  insoluble 
in  light  petroleum.  Like  its  isomeride,  this  lactone  is  stable  towards 
water,  but  is  converted  by  soda  or  by  long-continued  boiling  with 
"water  into  a  dihydroxydimethjlglutaric  acid  melting  at  99°.  The  two 
bromo-lactones  are,  like  the  two  dimethylglutaric  acids,  convertible 
into  one  another.  When  either  lactone  in  benzene  solution  is  hearted 
at  160°,  a  mixture  of  the  two  is  produced,  but  that  of  higher  melting 
point  is  always  present  in  the  mixture  in  the  larger  proportion. 
Wlien  subjected  to  dry  distillation,  both  acids  decompose  to  a  con- 
siderable extent,  but  the  distillate  always  contains  much  of  the  lactone 
of  high  melting  point,  and  little  or  none  of  that  of  low  melting  point. 
It  is  therefore  clear  that  the  lactone  melting  at  197°  is  the  more  stable 
at  high  tempera!  ures. 

Dibromodimethylglutaric  anhydride,  obtained  by  Auwers  and 
Jackson  by  brominating  dimethylglutaric  acid  (Abstr.,  1890,  1098), 
was  obtained  by  the  author  by  the  action  of  acetic  chloride  on  the 
dibromo-acid.  He  finds  the  melting  poiut  to  be  94 — 95°.  In  moist 
air,  the  anhydride  is  gradually  reconverted  into  the  dibromo-acid; 
with  water,  it  forms  the  monobromo-  and  hydroxy-derivatives. 

Dihydroxydimethijlglutaric  acid  diJiydrazide, 

CH2[CMe(OH)-CO-NH-NPhH]2, 

was  formed  by  treating  the  hydroxy-lactone  melting  at  188°  with 
phenylhydrazine.     It  crystallises  in  needles  and  melts  at  176"5°. 

A  similar  dihydrazide,  crystallising,  however,  in  needles  melting  at 
186°,  appears  to  be  formed  by  the  action  of  phenylhydrazine  on  the 
dihydroxy-acid. 

The  dimethylglutaric  acid  melting  at  127°  yielded,  on  b^omina- 
tion,  mixtures  of  the  monobromolactonic  acids  described  above. 

The  authors  also  discuss  fully  the  relationships  of  the  isomeric 
derivatives  of  the  two  dimethylglutaric  acids,  and  the  probable  con- 
stitutional explanation  of  the  existence  of  such  isomerides. 

L.  T.  T. 

Alkyl  Tartrates.  By  P.  Fredndler  (Compt.  rend.,  115,  509—512). 
— The  author  has  prepared  the  methyl,  ethyl,  normal  propyl,  and 
isobutyl  salts  of  diacetyltartaric,  dipropionyltartaric,  and  dibutyryl- 
tartaric  acids,  as  well  as  the  normal  butyl  salts  of  diacetyltartaric 
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acid,  by  the  action  of  the  respective  acid  chlorides  on  the  normal 
tartrates  of  the  various  alkyl  radicles,  and  has  determined  their 
rotatory  power.  In  the  case  of  ethyl  diacetyltartrate,  the  determina- 
tion was  made  on  the  compound  in  a  state  of  superfusion.  All  the 
salts  are  somewhat  viscous,  have  very  little  odour,  and  can  be  dis- 
tilled at  the  ordinary  pressure  without  appreciable  alteration  of 
their  rotatory  power.  This  hig-h  stability  of  unsymmetrical  com- 
pounds is  noteworthy. 

The    specific  rotatory   powers,    [a]©,    are   given  in  the  following 

table : — 

Acid. 


r- 
Alkyl  base.               Diacetyltartaric. 

Dipropionyltartaric. 

Dib 

utjrvltartaric. 

Methyl (-14-29)* 

-120 

-130 

Ethyl +5-0 

-f  0-3 

-  1-0 

Normal  propyl . .         + 13*5 

+   7-9 

+  5-4 

Normal  butyl    ..         -fl7"8 

— 

— 

Primary  isobutyl        +11*3 

-f-  9-2 

+   7-1 

*  Pictei 

)*8  value. 

These  results  verify  the  law  of  the  change  of  sign  of  the  rotatory 
power.  Each  compound  contains  two  equal  masses  (Me-CO'O  and 
COOMe;  Et-CO-0  and  COOEt;  and  Pr-CO-0  and  COOPr),  and  if 
these  two  masses  were  concentrated  exactly  on  the  summits  of  the 
tetrahedron  representing  the  asymmetrical  carbon,  the  three  com- 
pounds would  remain  inactive.  The  fact  that  they  are  optically 
active  confirms  Gruye's  view  that  although  the  mass  constituting  the 
principal  factor  allows  of  the  prediction  of  the  sign  of  optical  activity, 
it  is  necessary  to  take  into  account  the  arrangement  of  the  atoms. 

C.  H.  B. 

Action  of  Phosphorus  Oxychloride  on  Aromatic  Silicates. 
By  H.  N.  Stokes  (Amer.  Ckem.  /.,  14,  545 — 547). — Phenyl  orthosili- 
cate  (1  mol.),  unlike  the  aliphatic  silicates,  does  not  yield  chloro- 
benzene  and  silicopyrophosphorvl  chloride  when  heated  with  phos- 
phorus oxychloride  (2  mols.)  for  16  hours  at  240",  but  silicon 
tetrachloride,  phenylphosphoric  chloride,  P0Cl2"0Ph,  and  diphenyl- 
pbosphoric  chloride,  POCl(OPh)j.  Jn.  W. 

Preparation  of  Orthonitrobenzyl  Alcohol.  By  H.  G.  Soder- 
BAUM  and  0.  WiDMAN  (Ber.,  25,  3290  —  3291  ;  compare  Paal  and 
Bodewig,  this  vol.,  i,  20). — Orthonitrobenzyl  alcohol  is  readily  ob- 
tained by  boiling  orthonitrobenzyl  chloride  (10  grams)  with  anhydr- 
ous potassium  carbonate  (8  grams)  and  water  (150  c.c.)  for  four 
hours  in  a  reflux  apparatus ;  the  alcohol  separates  on  cooling,  and  is 
purified  by  recrystallisation  from  benzene;  the  yield  is  50  per  cent, 
of  the  chloride  employed.  J.  B.  T. 

Benzyl  Silicate.  By  H.  N.  Stokes  (Amer.  Ckem.  /.,  14,  547). — 
Benzyl  alcohol  reacts  violently  with  silicon  tetrachloride,  like  an 
aliphatic  alcohol,  and  not  gently,  like  a  phenol.  As  much  as  one- 
fourth  of  .the  alcohol  is  converted  into  benzyl  chloride,  and  a  corre- 
sponding amount  of  the  silicon  chloride  is  in  consequence  converted 
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into   polysilfcates.      The  benzyl   silicate   which   is   formed    may   be 
separated  by  distillation,  but  decomposes  on  redistillation. 

Jn.  W. 
Behaviour  of  Thiocarbonates  towards  Phenols.  By  R. 
Prii'.ram  and  C.  Glucksmakn  (Monafsh.,  13,  623 — 634). — Besorcinol- 
carbothionylic  acid  is  obtained  by  heating  together  at  100°  resorcinol 
and  potassium  thiocarbonate.  It  sinters  at  150°,  melts  at  150 — 155°, 
gives  a  red  coloration  with  excess  of  potash,  and,  when  heated  with 
an  excess  of  alkali  hydroxide,  yields  metadihydroxybenzoic  acid, 
[COOH  :  (0H)2  =  1  :  2  :  4],  as  chief  product.  The  bye-product 
probably  consists  of  2 :  6-dihydroxybenzoic  acid,  and  there  is  no 
indication  that  any  dihydroxyphthalic  acid  is  formed.  G.  T.  M. 

Pyrogallol  Antimonites.  By  H.  Causse  and  C.  Bayard  (Compt. 
rend.,  115,  507 — 509). — 100  grams  of  antimony  trichloride  is  dissolved 
in  250  c.c.  of  a  solution  of  sodium  chloride  saturated  at  the  ordinary 
temperature,  and  the  filtered  liquid  is  poured  in  successive  small 
quantities  into  a  solution  of  50  grams  of  pyrogallol  in  250  c.c.  of  the 
salt  solution.  A  white,  flocculent  precipitate  separates,  and,  as  soon 
as  this  ceases  to  form,  no  more  antimony  chloride  is  added,  and  the 
precipitate  is  left  in  contact  with  the  liquid  for  some  hours.  It 
gradually  becomes  much  denser,  and  changes  into  a  mass  of  small 
crystals,  which  is  pressed  between  filter-paper,  dried,  washed  until  free 
from  sodium  chloride,  and  again  dried  at  the  ordinary  temperature. 
The  product  is  pyrogallol  hydrogen  antimonite^  OH'CeHglOoSbOH. 
It  has  the  same  properties  as  the  corresponding  catechol  derivative 
(Abstr.,  1892,  1078),  and  consists  of  microscopic  crystals,  insoluble  in 
water,  alcohol,  benzene,  and  chloroform,  but  soluble  in  nitric,  sulph- 
uric, and  hydrochloric  acids,  by  the  latter  of  which  it  is  completely 
decomposed. 

The  normal  antimonite,  CeHaiSbOs,  is  obtained  in  a  similar  manner 
from  hot  solutions.  The  pyrogallol  solution  is  heated  on  a  water- 
bath,  and  the  whole  quantity  of  antimony  chloride  solution  is  added. 
In  its  general  properties,  the  normal  antimonite  very  closely  re- 
sembles the  hydrogen  salt. 

Acetic  anhydride  acts  on  the  normal  or  hydrogen  salt  at  100°  with 
production  of  pyrogallol  triacetate.  Acetic  chloride  acts  with  almost 
explosive  violence,  and  likewise  yields  pyrogallol  triacetate. 

It  would  seem  from  these  results  that  the  third  hydroxyl  group  in 
pyrogallol  occupies  the  meta-position,  and  not  the  para-position,  as  is 
generally  assumed.  C.  H.  B. 

Metamidodialkylorthotoluidines  and  their  Conversion  into 
Methylene-blue  Dyes.  By  A.  Bernthsen  (Ber.,  25,  3128—3139). 
■ — According  to  Weinberg  f  Abstr.,  1892,  1078),  paramidodialkylortho- 
toluidines  do  not  yield  thiosulphonic  acids,  neither  could  a  thionine 
dye  be  obtained.  This  is  not  in  accordance  with  the  author's  views 
of  the  formation  of  the  methylene-blue  compounds  (Abstr.,  1889, 
775).     The    author    now    finds    that    metamidodimethorthotoluidine 

•  [Me  :  NMe2  :  NHj  =  1:2:5]   and  orthamidodimethylmetatoluidine 

•  [Me  :  NHez :  NHg  =  1:3:6]  yield  thiosulphonic  acids  and  methyl- 
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ene-blue  compounds.  The  amidodimethylorthofoluidine  was  pre- 
pared by  methylating  nitro-orfchotoluidine,  purifying  the  dimethyl 
compound,  and  then  reducino-  it. 

Metanitrorthotoluidine  (60  e^rams)  is  heated  with  methyl  iodide 
(150  grams),  sodium  hydroxide  (35  grams),  and  methyl  alcohol 
(180  c.c.)  in  an  autoclave  for  8 — 10  hours  at  the  boiling  point  of  a 
saturated  solution  of  salt.  The  mixture  of  mono-  and  di-methyl 
compounds  is  separated  either  by  boiling  with  acetic  anhydride  and 
then  distilling  the  dimethylnitrotoluidine  with  steam;  or  by  treating 
the  mixture  with  dilute  sulphuric  acid  (200 — 250  c.c,  sp.gr.  =  1'15), 
when  the  dimethyl  compound  only  is  dissolved. 

Metanitromethylorthotoluid{7ie  [Me  :  NHMe  :  NO2  =1:2:5]  is  less 
soluble  in  alcohol  than  the  dimethyl  compound,  crystallises  in  beau- 
tiful yellow  tablets,  and  melts  at  137°.  The  nitrosamine  is  obtained 
as  a  colourless  oil  by  adding  a  solution  of  sodium  nitrite  to  a  solution 
of  nitromethyltoluidine  in  hydrochloric  acid.  It  solidities  after  a 
time  and  melts  at  65°.  The  acetyl  compound  crystallises  from  dilute 
alcohol  in  pale  yellow,  rhombohedral  crystals,  melts  at  97°,  and  is 
very  easily  soluble  in  alcohol. 

Meianitrodimefhylorfhotolmdine  [Me  :  NMca  :  NO2  =  1:2:5]  crys- 
tallises in  small  tablel;s  or  needles,  melts  at  47'5'',  is  very  easily- 
soluble  in  organic  solvents,  sparingly  so  in  water,  and  dissolves  in 
dilute  hydrochloric  and  s\ilphuric  acids  ;  from  the  latter  solvents  it 
is  precipitated  by  the  addition  of  water. 

Metamidodimethylorthotoluidine  is  obtained  by  reduction  of  the  pre- 
ceding compound  with  hydrochloric  acid  and  zinc-dust.  It  boils  at 
253 — 254°,  is  a  colourless  oil,  which  soon  turns  brown  on  exposure  to 
air ;  it  solidifies  when  strongly  cooled,  and  melts  at  47°.  The  sulphite 
crystallises  in  beautiful  white  needles,  and  is  easily  soluble  in  water, 
sparingly  so  in  alcohol.  A  dilute  neutral  solution  of  the  salt  gives 
with  ferric  chloride  an  intense  bluish -red  coloration,  which  turns  violet 
on  the  addition  of  hydrochloric  acid,  and,  on  heating,  the  odour  of 
quinoneis  observed.  With  potassium  dichromate,  a  similar  purplish- 
red  is  produced.  With  an  alkaline  solution  of  a-naphthol  and  potas- 
sium ferricyanide,  it  gives  the  intense  blue  of  the  indophenol  reaction. 
With  dichromate  and  dimethylaniline  hydrochloride,  a  deep  green 
indamine  is  produced.  The  pure  base  does  not  yield  a  thionine  dye 
when  treated  with  hydrogen  sulphide  and  ferric  chloride. 

Dim ethylparaioluylenedi amine  hydrogen  thiosulphatef 

NMe2-C6H3Me(NH0-S-SO3H, 

is  obtained  from  dimethylparatoluylenediamine  in  almost  theoretical 
quantities  by  the  method  formerly  described  {Annalen,  251,  50).  It 
crystallises  in  small,  thick  prisms,  melts  at  about  240°  with  decomposi- 
tion, and  is  very  sparingly  soluble  in  cold  water,  more  easily  in  hot 
water  and  hydrochloric  acid.  In  aqueous  solution,  it  gives  colour  reac- 
tions similar  to  those  of  amidodimethylaniline  hydrogen  thiosulphate. 
When  warmed  with  soda,  it  yields  the  bisulphide  of  amidodimethyl- 
orthotoluidine  ;  when  reduced  with  zinc-dust  and  hydrochloric  acid, 
the  mercaptan,  NMe3*C6H2Me(NH2)"SH,  is  obtained.  Both  these  com- 
pounds give  an  easily  soluble  indamine  sulphide  with  dimethylaniline. 
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Tetramethylhomoindamine  thiosulphate,  CnH-zi^sSiO^i,  is  obtained 
from  the  above  amidodimethylorthotoluidine  by  converting  it  into 
the  acid  thiosulphate,  and,  after  a  few  minutes,  adding  an  aqueous 
solution  of  dimefchylaniline  hydrochloride  and  the  calculated  quantity 
of  chromate.  The  product  is  obtained  in  slender,  green  needles,  and 
is  purified  by  washing  with  dilute  acetic  acid.  It  crystallises  with 
1  mol.  H2O,  which  it  loses  at  90—95°. 

Homomethylene-hlue,  CnH2oN3SCl,  is  obtained  from  the  preceding 
compound  in  the  manner  formerly  described  for  methyl ene-blue, 
which  it  closely  resembles.  The  hydriodide  crystallises  with  1  mol. 
H2O  in  small  needles,  and  is  very  sparingly  soluble  in  water. 

The  mono-  and  di-ethyl  derivatives  of  metanitro-orthotoluidine  are 
obtained  in  a  similar  way  to  the  methyl  derivatives.  The  mixed  pro- 
duct is  purified  by  crystallising  the  free  bases  from  a  small  quantity 
of  alcohol,  in  which  the  monethyl  derivative  is  less  soluble.  The 
diethyl  compound  is  then  purified  in  the  same  way  as  described  for 
the  dimethyl  compound  by  means  of  acetic  anhydride. 

Nitroethylortliotoluidine  crystallises  from  alcohol  in  large,  dark 
yellow  plates,  and  melts  at  98°.  The  acetyl  coin-pound  crystallises 
from  dilute  alcohol  in  colourless  tablets  or  prisms,  and  melts  at 
96—97°. 

Metanitrodiethylorthotolmdine  is  obtained  as  a  yellow  oil  by  distilla- 
tion with  steam  and  is  sparingly  soluble  in  water,  easily  so  in  dilute 
liydrochloric  or  sulphuric  acid. 

Metamidodiethylorthotoluidine  is  a  colourless  oil  which  quickly 
darkens  on  exposure  to  air,  and  boils  at  266 — 267°.  The  sulphate, 
CiiHigNzHsSOi,  crystallises  in  large,  colourless  tablets.  The  dilate 
aqueous  solution  of  the  salt  gradually  develops  a  purple-red  coloration 
when  mixed  with  ferric  chloride,  and  with  dichromate,  a  red  colora- 
tion. With  a-naphthol  and  potassium  ferricyanide,  it  gives  a  violet- 
red,  with  dimethylaniline  hydrochloride  and  dichromate,  a  dirty, 
reddish-brown  precipitate. 

AmidodietJiylorthotoluidine  hydrogen  thiosulphate  is  not  obtained  so 
readily  as  the  dimethyl  compound.  It  crystallises  in  small,  colour- 
less prisms,  and  melts  at  210 — 215°.  With  soda,  it  yields  a  bisulphide  ; 
with  zinc  and  hydrochloric  acid,  a  mercaptan ;  both  these  compounds 
give  indamines.  It  gives  a  blue  dye,  having  the  characteristic  pro- 
perties of  the  thionine  dyes.  E.   C.  R. 

Metamidodialkylorthotoluidines  and  their  Conversion  into 
Methylene-blue  Dyes.  By  A.  Bernthsen  (J3er.,  25,  3366—3368 ; 
compare  preceding  abstract). — The  author  has  previously  shown  that 
the  metamidodiethylorthotoluidine,  C6H3Me(NEt2)'NH2,  [1:2:  5], 
prepared  by  ethylating  the  nitrotoluidine  [Me  :  NH2  :  NO2  = 
1:2:5]  and  reducing  the  resulting  product,  when  oxidised  with 
chromate,  in  the  presence  of  a  thiosulphate,  yields  amidodiethyl- 
orthotoluidine  hydrogen  thiosulphate,  NEt2*C6H2Me(NH2)'S-S03H. 
Weinberg  (Abstr.,  1892,  1078)  was  unable  to  effect  this  conversion, 
[but  he  prepared  his  base  from  metamidoethylorthotoluidine  by  acetyl- 
lliting,  ethylating,  and  eliminating  the  acetyl  group.  It  is  now 
shown  that  this  method  gives  an  impure  product,  but  the  pure  base 
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can  be  isolated  from  it,  and  then  yields  the  thiosalphate  mentioned 
above.  C.  F.  B. 

Conversion  of  Tanacetoxime  into  1:3:  4-Cymidine.     By 

F.  W.  Semmler  (Ber.,  25,  3852— 3354).— If  an  alcoholic  solution  of 
tanacetoxime  (this  vol.,  i,  107)  is  boiled  and  a  mixture  of  dilute 
sulphuric  acid  and  alcohol  gradually  added,  a  portion  of  the  oxime  is 
converted  into  the  hitherto  unknown  cymidine,  CeHgPr^Me'NHj 
[Pr^  :  NH2  :  Me  =  1:3:4],  which  was  identified  by  converting  it. 
by  the  diazo-reaction,  into  1:3:  4-carvacrol.  It  is  a  basic  substance 
which  boils  at  118 — 121°  under  13  mm.  pressure,  and  has  a  sp.  gr. 
of  0*9442  at  20°,  and  refraction  IiiJd  =  l'o387.  Its  odour  resembles 
that  of  aniline,  and  at  the  same  time  that  of  thymol ;  it  forms  a  spar- 
ingly soluble  sulphate,  its  hydrochloride  colours  a  deal  splinter  yellow, 
and  it  gives  a  red  coloration  with  bleaching  powder.  When  its 
platinochloride  is  heated  with  excess  of  platinic  chloride,  the  solution 
turns  green,  then  violet-blue,  and  finally  red,  and  yields  a  deep  blue, 
or  a  red,  colouring  matter  when  extracted  with  ether.         C.  F.  B. 

Condensation  Products  of  Amidophenols  and  Amidophenyl 
Ethers  witli  Aldehydes  and  Ketones.  By  C.  Philipp  (Ber.,  25, 
3247 — 3249). — The  author  obtained  benzylideneparamidophenol  by 
the  action  of  benzaldehyde  on  a  hot  aqueous  solution  of  paramido- 
phenol  hydrochloride  and  sodium  acetate,  and  also  by  the  admixture 
of  alcoholic  solutions  of  the  phenol  and  aldehyde.  He  finds  the 
melting  points  to  be  181°;  Haegele  (Abstr.,  1892,  1451)  gave  it 
as  163°.  It  combines  with  mineral  and  organic  acids  to  form  very 
stable  additive  products,  crystallising  in  yellow  needles.  The  etheric 
derivatives  are  obtained  by  direct  substitution  or  by  condensation  of 
phenol  ethers. 

Benzylidenejparamidoniethoxyhenzene,  CHPhlN'CeHi'OMe.  forms 
colourless  scales  melting  at  62°.  The  e.^/iOici/-derivative  forms 
colourless  scales  melting  at  76°.  L.  T.  T. 

Acidoxyl  Derivatives  of  Diphenylebhylenediamine  and 
Ditolylethylenediamine.  By  C.  A.  Bischoff  and  A.  Hausdorfer 
(Ber.,  25,  3253 — 3262). — The  following  compounds,  containing 
nitrogen  atoms  combined  with  three  different  radicles,  described  in 
this  and  the  next  abstract,  and  on  p.  98,  were  prepared  in  order  to 
determine  if  they  exist  in  stereometric  modifications.  In  no  case  was 
a  stereometric  isomeride  obtained. 

DimonochloracetyldipTiemjletliylenediamine,  C2H4(NPh*CO*CHoCl)2, 
is  obtained,  together  with  diphenylethylenediamine  hydrochloride,  by 
the  action  of  chloracetic  chloride  on  diphenylethylenediamine  dis- 
solved in  ether.  It  crystallises  in  colourless,  oblique  prisms,  and 
melts  at  153—154°. 

Dimonohromacetyldiphenylethyloiediamhie,  obtained  in  a  similar  way 
to  the  preceding  compound,  crystallises  in  large  prisms,  and  melts  at 
136°. 

Dimonohromoprojpionyldiphenylethylenediarnine  is  obtained  together 
with  diphenylethylenediamine  hydrobromide  by  the  action  of  bromo- 
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propionic  bromide  on  diphenylethylenediamine  dissolved  in  benzene. 
It  is  separated  from  the  above  hydrobromide  by  extracting  the  pro- 
duct witb  benzene,  in  which  the  latter  is  insoluble.  It  crystallises  in 
small,  dull  tablets,  and  melts  at  184°. 

I)i-a-monohromonormalhutyryldl]phenyletliylGnediamine  crystallises  in 
transparent  tablets,  and  melts  at  98°. 

Di-a.-monohromisohutyryldij)henylethylenediamine  crystallises  in 
white,  uncharacteristic  crystals,  and  melts  at  143°. 

Biacetyldiorthotolylethylenediamine,  C2H4(N'Ac*C7ll7)2,  is  obtained 
in  theoretical  quantity  by  adding  acetic  anhydride  to  orthoditolyl- 
ethylenediamine.  It  crystallises  in  colourless  prisms,  and  melts  at 
152—153°. 

Dimonohromacetyldiorthotolylethylenediamme  crystallises  in  colour- 
less needles,  and  melts  at  205°. 

Dlmonohromopropionyldiorthotolylethylenediamine  is  obtained  as  a 
white,  viscous  mass  which,  on  extraction  with  benzene,  yields  a  pro- 
duct melting  at  139 — 180°.  By  crystallisation  from  ether,  it  is 
obtained  in  oblique  prisms,  melting  at  181°.  To  determine  if  a 
lower-melting  isomeride  is  present  in  the  crude  product,  a  quanti- 
tative experiment  was  made.  The  theoretical  yield  of  the  acidoxyl 
compound  was  obtained  melting  between  176°  and  181°,  together 
with  diorthotolylethylenediamine  hydrobromide  in  molecular  pro- 
portion. 

J){-oc-hrom.onormalbutyryldio7ihotolylethylenediamine  crystallises  with 
1  mol.  of  benzene,  and  melts  at  190°. 

Di-oL-hromisohutyryldiorthotolylethylenediamine  is  obtained,  together 
with  monobromisobutyryldiorthotolylethylenediamine  melting  at 
135 — 137°,  in  a  similar  way  to  the  preceding  compounds.  It  crys- 
tallises in  colourless,  rhombohedral  tablets,  and  melts  at  172 — 173°. 

Diacetyldiparatolylethylenediamine  crystallises  in  colourless,  rhom- 
bohedral prisms  and  melts  at  137 — 139°. 

Dimonohromacetyldiparatolylethylenediamine  crystallises  in  colour- 
less, transparent  parallelepipeds,  and  melts  at  196°. 

Di-d-bromopropionyldiparatoli/lethylenediamitie  melts  at  182°,  and 
otherwise  resembles  the  preceding  compound. 

Bi-oc-hromonormalbidyryldiparatolylethylenediarr.iiie  melts  at  125", 
has  similar  properties  to  the  preceding  compound,  bat  is  more  easily 
soluble  in  ether  and  light  petroleum. 

Di-oc-monobromisohutyryldiparatolylethylenediamine  crystallises  in 
colourless,  long,  six-sided  prisms,  melts  at  175°,  and  has  the  same 
solubility  as  the  preceding  compound,  but  is  more  sparingly  soluble 
in  ether  and  light  petroleum. 

The  solubilities  of  these  compounds  in  the  ordinary  solvents  are 
described  at  length.  E.   C.  U. 

Derivatives  of  Propylenediamine  and  Pseudobutylene- 
diamine.  By  C.  Trapesonzjanz  (Ber.,  25,  3271 — 3282). — Viplienyl- 
fropyleiiediamine,  NHPh'CHMe-CHo'NHPh,  is  obtained  by  the  action 
of  propylene  bromide  on  aniline.  It  is  a  very  viscid,  colourless  oil, 
and  boils  at  265°  under  60  mm.  pressure.  The  hydrochloride  crystal- 
lises in  spherical  aggregates,  turns  red  on  exposure  to  air,  and  melts  at 

9  2 
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100°  with  evolution  of  gas.  The  platinochloride  is  obtained  as  a  yellow 
precipitate.  The  diacetyl  compound  forms  irregular  crystals,  and 
melts  at  146 — 147°.  The  dihenzoyl  derivative  crystallises  in  long, 
white  tablets,  and  melts  at  136 — 137°. 

^77-777.^       ^^^NPh-CHMe     .        ,,.     J     V. 

Propylenediprienijlcaroarmae,     ^^"^iruyu  nzj      '    ^^     ootamed     by 

JNJr  11*0112 
adding  carbonyl  chloride  to  diphenylpropylenediamine  both  dissolved 
in  benzene.  It  melts  at  121 — 122°,  is  easily  soluble  in  hot  alcohol, 
benzene,  chloroform,  and  carbon  bisulphide,  and  insoluble  in  water  ; 
ifc  dissolves  in  concentrated  sulphuric  acid,  from  which  it  is  pre- 
cipitated by  adding  water,  and  is  not  attacked  by  boiling  aqueous 
potash. 

Methyldiphenylpiperazine,  NPh<^pTT pxT^^NPh,  is  obtained  by 

heating  diphenylpropylenediamine  with  ethylene  bromide  and 
anhydrous  soda  at  150°.  It  crystallises  in  small,  white  prisms,  melts 
at  100°,  and  is  easily  soluble  in  benzene,  chloroform,  carbon  bisulph- 
ide, hot  alcohol,  and  ether,  less  so  in  light  petroleum,  insoluble  in 
water,  and  dissolves  in  warm  concentrated  sulphuric  acid.  It  cannot 
be  prepared  by  heating  propylene  bromide  with  diphenylethylene- 
diamine  and  soda  at  160°.  The  influence  of  the  methyl  group  in 
propylene  bromide  is  also  seen  by  the  fact  that  in  the  preparation  of 
diphenylethylenediamine,  larger  or  smaller  quantities  of  the  tertiar 
base  (diphenylpiperazine)  are  always  formed,  whereas  in  the  pre- 
paration of  the  corresponding  propylene  base,  only  the  secondary 
base  is  formed.  Also  the  bases  obtained  by  the  action  of  aniline  and 
toluidine  on  propylene  bromide  are  oily  liquids,  whereas  those 
obtained  from  ethylene  are  all  solid  compounds.  The  author  explains 
this  influence  of  the  methyl  group  by  Bischoff's  hypothesis  (Abstr., 
1891,  892). 

Biphenyldimethyljpiperazine,  NPh<^prT  ^pTTTii-^]>N'Ph  or 

is  obtained  by  heating  diphenylpropylenediamine  w^ith  propylene 
bromide  at  140 — 150°  for  five  hours.  A  viscid  colourless  oil  is 
obtained  which  boils  at  250 — 270°  under  50  mm.  pressure,  and  is  con- 
taminated with  diphenylpropylenediamine,  which  the  author  was 
unable  to  eliminate. 

Diorthofolylpropylenediamine,  C7H7'NH*CHMe'CH2*NH*C;H7,  is  ob- 
tained by  heating  orthotoliiidine  with  propylene  bromide  in  a  reflux 
apparatus  at  150 — 160°.  It  boils  at  250 — 265°  under  a  pressure  of 
70  mm.,  and  at  280°  under  120  mm.  The  diacetyl  derivative  crystal- 
lises in  small,  oblong  tablets,  and  melts  at  101 — i02°. 

Fropylenediorthotolylcarbamide,  C0<]    \    ~>     -J   ^  ^  obtained  by 

N(C7H7)'CH2 

the  action  of  carbonyl  chloride  on  the  above  diamine,  crystallises  from 
dilate  alcohol  in  small,  irregular  prisms,  melts  at  93°,  and  is  soluble 
in  the  ordiimry  solvents  with  the  exception  of  light  petroleum. 
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JDiparatolylpwpylenediamine,  obtained  in  a  similar  way  to  tHe 
ortho-compound,  is  a  pale-yellow  oil,  and  boils  at  276 — 278°  under 
48  mm.  pressure.  The  diacetyl  compound  crystallises  from  alcohol 
and  ether  in  small,  white  prisms,  and  melts  at  113*5 — 114°.  The 
dibenzoyl  compound  melts  at  151 — 152°. 

Propylenediparatolylcarbamide  crystallises  in  small,  colourless 
prisms,  melts  at  1299°,  and  is  easily  soluble  in  benzene,  chloroform, 
alcohol,  and  carbon  bisulphide,  less  so  in  ether,  and  insoluble  in  light 
petroleum. 

Diparatohjlmethylpiperazine  is  obtained  by  heating  diparatolyl- 
propylenediamine  with  ethylene  bromide  and  anhydrous  soda  for  one 
hour  at  150°.  It  crystallises  from  alcohol  in  small,  white  needles, 
melts  at  105°,  and  is  easily  soluble  in  most  solvents,  less  so  in  light 
petroleum. 

Bi-cc-naphthylpropylenediamine  is  obtained  by  heating  a  mixture  of 
a-naphthylamine,  propylene  bromide,  and  dry  sodium  carbonate  at 
165°  for  1 — 1^  hours.  It  crystallises  in  small,  white  aggregates,  and 
melts  at  218—220°. 

Bi-ft-naphthylpTopylenediamine  is  obtained,  together  with  dinaph- 
thylaraine,  by  heating  a  mixture  of  /8-naphthylamine  and  propylene 
bromide  at  170 — 180°.  The  formation  of  dinaphthylamiue  may  be 
prevented  by  adding  dry  soda  to  the  mixture.  The  liydrochlorida 
crystallises  in  small  aggregates,  and  melts  at  190 — 191°. 

Propylenedi-ji-nap'ht'hylGarhamide  crystallises  in  slender  needles, 
melts  at  157°,  and  is  easily  soluble  in  benzene,  chloroform,  hot  acetone, 
and  acetic  acid. 

Diphenyldimethylethylenediamine,  NHPh'CHMe-CHMe*NHPh,  is 
obtained  by  heating  a  mixture  of  aniline  and  pseudobutylene  bromide 
at  160°  for  four  hours.  It  is  a  pale-yellow  oil,  and  boils  at  225 — 228" 
under  41  mm.  pressure.  The  hydrochloride,  Ci6lIo2N'2Cl2,  crystallises  in 
short  needles,  melts  at  205°,  and  decomposes  at  230°.  The  diacetyl 
derivative  crystallises  in  small,  prismatic  tablets,  and  melts  at 
195 — 196°.  The  dibenzoyl  derivative  is  precipitated  from  chloroform 
by  absolute  ether  in  small,  crystalline  aggregates,  and  melts  at 
243—244°. 

DimeihylethylenedipJienylcarhamide,    C0<  i  ,    crystallises 

in  white  prisms,  melts  at  139 — 141°,  and  is  easily  soluble  in  most 
solvents,  sparingly  so  in  petroleum,  and  insoluble  in  water. 

E.  C.  R. 

Decomposition  of  Diaz o- compounds.      By  J.  Haus«er  and  P. 

T.  MuLLER  {Compt.  rend.,  114,  1438 — 1441). — The  decomposition  of 
diazo-compounds  by  water,  as  the  authors  have  already  shown 
(Abstr.,  1892,  768),  does  not  in  all  cases  follow  the  ordinary  laws  of 
mass  action.  To  the  substances  formerly  mentioned  as  abnormal  in 
their  behaviour  must  now  be  added  diazobenzene  sulphate,  in  the 
decomposition  of  which  a  retardation  occurs  similar  to  that  previously 
noted  in  the  other  instances.  The  authors  show  that  the  explanation 
which  they  have  already  given  of  this  retardation  is  correct,  and  that 
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it  is  due  to  the  influence  of  the  phenol  liberated  during  the  reaction. 
As  Hirsch  has  shown,  phenol  does  react  with  diazobenzene  salts 
(Abstr.,  1891,  437),  and  an  action  in  the  sense  of  the  equation 

C6H5-]Sr2-S04H  4-  Celis-OH  =  CeHs-N^-OCeHs  +  H2SO4 

may,  perhaps,  take  place.  Other  derivatives,  however,  exercise  a 
retarding  influence  on  the  above  reaction,  whereas  open-chain  com- 
pounds such  as  alcohol,  oxalic  acid,  and  sugar  are  without  effect.  The 
influence  must,  therefore,  in  some  manner  depend  on  the  benzene 
nucleus.  H.  C. 

Action  of  Diazobenzene  on  Malonic  acid.  By  H.  v.  Pkch- 
MANN  (Ber.,  25,  3175 — 3190). — It  is  already  known  that  the  com- 
pound obtained  by  the  action  of  malonic  acid  on  diazobenzene  is 
identical  with  that  formed  from  mesoxalic  acid  and  phenylhydr- 
azine ;  on  treating  ethyl  mesoxalate  hydrazone  with  acetic  an- 
hydride, carbonic  anhydride  is  evolved  and  ethyl  glyoxylate  acetyl- 
hydrazone,  NPhAcNlCH'COOEt,  is  formed ;  it  crystallises  from 
alcohol,  melts  at  95°,  and,  on  hydrolysis,  yields  glyoxylic  acid  hydr- 
azone ;  the  correctness  of  the  hydrazone  formula  for  the  original 
compound  is  thus  finally  proved. 

By  the  action  of  ethyl  mesoxalate  hydrazone  on  diazobenzene  chlor- 
ide in  molecular  proportion  at  low  temperatures,  a  compound  is 
obtained  which  has  the  formula  NPh:N-C(N-]S'HPh)-COOEt,  and 
crystallises  from  alcohol  in  lustrous,  brownish-yellow  plates ;  these 
when  allowed  to  remain  in  contact  with  the  mother  liquor  change 
into  red  prisms  with  a  blue  fluorescence;  both  forms  melt  at  117*5° 
w^hen  quickly  heated  ;  the  compound  is  also  formed  from  ethyl  sodio- 
malonate  and  anhydrous  diazobenzene  chloride  in  alcoholic  solution, 
and  from  diazobenzene  and  ethyl  benzeneazoacetoacetate,  or  directly 
from  ethyl  acetoacetate  (compare  Bamberger,  Abstr.,  1892,  162). 
The  author  suggests  the  name  ethyl  f or  mazy  Icarboxy  late  for  the  com- 
pound, the  group  NPhlN'ClN'NHPh  being  termed  formazyl.  The 
yield  is  almost  quantitative.  The  acetyl  dei-ivative  is  formed  by  heat- 
ing the  substance  with  zinc  chloride  and  acetic  anhydride ;  it  crys- 
tallises in  yellow  needles.     Methyl  formazylcarhoxylate, 

NPh:N-C(N-NHPh)-COOMe, 

is  prepared  by  dissolving  ethyl  malonate  (1  mol.)  in  sodium  meth- 
oxide  (1  mol.)  solution,  and  adding  it  gradually  to  diazobenzene 
chloride  (1  mol.)  in  methyl  alcoholic  solution,  the  temperature  not 
being  allowed  to  exceed  0° ;  it  crystallises  from  methyl  alcohol  in 
red  needles  melting  at  134 — 135°,  and,  on  hydrolysis,  yields  the 
same  acid  as  the  ethyl  salt ;  molecular  weight  determinations  agree 
with  the  above  formula.  The  yield  is  equal  to  about  half  the  ethyl 
malonate  employed.  Methyl  mesoxalate  hydrazone,  which  crystallises 
in  yellow  needles  melting  at  129°,  also  yields  methyl  formazyl- 
carboxylate  on  treatment  with  diazobenzene  chloride. 

Formazylcarhoxylic  acid,  NPh!N*C(N*!N'HPh)*COOH,  is  prepared 
by  dissolving  either  the  ethyl  or  methyl  salt  in  10  parts  of  alcohol, 
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and  boiling  the  solution  for  five  minutes  with  5  parts  of  soda  (12  per 
cent.)  ;  the  precipitated  acid  is  purified  by  solution  in  potash  and 
crystallisation  from  dilute  alcohol ;  it  is  deposited  in  small,  red 
needles,  melts  at  162 — 163°  with  decomposition,  and  is  readily 
soluble  in  benzene  or  chloroform,  but  sparingly  so  in  alcohol  and 
ether.  The  salts  are  sparingly  soluble  and  red  or  brown  in  colour  ; 
the  potassium  salt  crystallises  in  small,  lustrous  plates;  the  silver  salt 
is  violet  coloured,  and,  on  treatment  with  methyl  iodide  or  ethyl 
iodide,  yields  the  methyl  and  ethyl  salts  previously  described. 

Formazyl  hydride,  NPhiN'OHiN'-NHPh,  may  be  obtained  in  three 
ways  :  (1)  By  heating  formazylcarboxylic  acid,  carbonic  anhydride 
being  evolved.  (2)  By  heating  phenylhydrazine  (3  parts)  with  ethyl 
formate  (1  part)  and  alcohol  (8  parts)  for  24  hours  in  a  reflux  appa- 
ratus ;  this  is  the  best  method  of  preparing  formylphenylhydrazine 
(m.  p.  145°)  ;  the  yield  of  hydrogen  formazyl  is  40  per  cent,  of  the 
ethyl  formate  employed.  (3)  Malonic  acid  (26  grams),  and  sodium 
acetate  (50  grams)  are  dissolved  in  ice-cold  water  (400  grams)  and 
quickly  mixed  with  half  the  theoretical  quantity  (1  mol.)  of  diazobenz- 
ene  chloride  solution,  prepared  from  aniline  (23  grams),  hydrochloric 
acid,  sp.  gr.  1*19  (57  grams),  sodium  nitrite  (18  grams),  and  sodium 
acetate  (50  grams)  ;  the  mixture  is  allowed  to  remain  for  12 — 15  hours 
at  0°,  the  deposited  product  is  separated,  washed,  dried,  and  dissolved 
in  methyl  alcohol,  the  solution,  after  being  freed  from  resinous 
matter  by  the  cautious  addition  of  water,  is  diluted,  and  the  product 
purified  by  repeated  crystallisation  from  methyl  alcohol.  The  yield 
is  equal  to  the  malonic  acid  employed.  Formazyl  hydride  is  deposited 
in  small,  red  needles  which  exhibit  a  violet  lustre,  and  melt  at 
116 — 119"^  with  previous  softening  at  100°.  The  acetyl  derivative 
is  prepared  by  heating  formazyl  hydride  with  4  parts  of  acetic 
anhydride,  to  which  zinc  chloride  has  been  added,  but  it  may  be 
obtained  more  readily  from  the  carboxylic  acid  ;  it  crystallises  from 
alcohol  or  acetone  in  orange-yellow  needles  melting  at  188 — 189°,  and 
gives  a  blue  coloration  with  sulphuric  acid. 

By  the  action  of  zinc  dust  (0"5  part)  and  acetic  anhydride 
(3 — 4  parts)  on  formazyl  hydride,  or  on  its  acetyl  derivative,  the 
diacetyl  derivative  of  a  reduction  compound,  NgHPhAcCHiN'NAcPh, 
is  obtained  ;  it  crystallises  from  alcohol,  in  which  it  is  sparingly 
soluble,  in  small,  rhombic  plates,  melts  at  197°,  and  gives  a  red 
coloration  with  alkalis,  and  a  pale-yellow  with  ferric  chloride. 
In  the  preparation  of  the  preceding  compound,  a  monacetyl  deriva- 
tive, N2HPhAc'CH!N*NHPh,  is  also  formed ;  this  crystallises  in 
needles,  melts  at  163 — 164°,  gives  no  coloration  with  ferric  chloride, 
and  is  readily  converted  into  the  above  diacetyl  derivative. 

Formazylazobe7izene,  NHPh'NiC(N!NPh)2,  is  formed  by  the  action 
of  diazobenzene  chloride  on  formazylcarboxylic  acid  or  mesoxalic 
acid  hydrazone  in  alkaline  solution ;  it  is,  however,  most  readily  pre- 
pared from  diazobenzene  chloride  (3  mols.)  and  malonic  acid  (1  mol.) 
in  presence  of  sodium  acetate.  The  product  is  purified  by  repeated 
crystallisation  from  alcohol,  and  is  deposited  in  dark-red,  bronze, 
lustrous  plates  melting  at  162 — 163° ;  it  is  readily  soluble  in  chloro- 
form, acetone,  or  benzene,  and  gives  a  blue  coloration  with  sulphuric 
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acid,  changing  to  red  on  the  addition  of  water  ;  with  reducing  agent?, 
a  colourless  compound  is  formed.  J.  B.  T. 

Mixed  Azo- compounds.  By  H.  v.  Pechmann  (Ber.  25,  3190— 
3200). — The  compound  prepared  by  Pechmann  and  Jenisch  (compare 
Abstr.,  1892,  161)  from  acetonedicarboxylic  acid  and  diazobenzene 
proves  to  be  mesoxalic  dihydrazone,  C0(CH!N''NHPh)2,  not  dis- 
benzeneazoacetone.  CO(CH2'N!NPh)2,  since,  on  heating  with  acetic 
anhydride  and  zinc  chloride,  it  yields  a  diacetyl  derivative, 
C0(CH!N*NAcPh)2,  which  crystallises  in  yellow  needles,  melts  at 
167 — 168°,  and  yields  acetanilide.  The  compound,  believed  by  Bam- 
berger to  be  the  symmetrical  hydrazone  of  mesoxalic  aldehyde 
(Abstr.,  1892,  162),  proves  to  he  formazyl  methyl  ketone, 

NPh:N-c:N-:NrHPh-Ac 

(compare  next  abstract).  It  would  appear  from  the  above,  as  well 
as  from  the  researches  of  Japp  and  Klingemann,  that  all  com- 
pounds formed  from  diazobenzene  and  1  :  8- diketo- derivatives  must 
be  hydrazines.  Beyer  and  Claisen  showed  that  benzeneazoacetyl- 
acetone  (from  acetylacetone  and  diazobenzene)  has  the  formula 
CHAca'NgPh,  since  it  yields  a  hydrazone  which  is  readily  converted 
into  a  pyrazole  derivative.  By  the  introduction  of  an  acid  radicle 
into  the  molecule  of  benzeneazoacetylacetone  and  subsequent  decom- 
position of  the  product,  acid  anilides  are  obtained,  showing  that  one 
of  the  hydrogen  atoms  of  the  original  compound  must  be  linked  to 
nitrogen ;  the  compound  is  probably  tautomeric,  since,  in  some  re- 
spects, it  behaves  as  an  azo-derivative  ;  but  in  the  free  state  it  appears 
to  be  represented  by  the  hydrazine  formula,  as  it  reacts  with  sulph- 
uric acid  and  potassium  dichromate. 

The  benzoyl  derivative  of  "  benzeneazoacetylacetone," 

CAcaiN-NBzPh, 

is  prepared  from  the  sodium  salt  by  benzoic  chloride ;  it  crystallises 
from  alcohol  in  lustrous,  rhombic  plates,  melts  at  160 — 161°,  and 
gives  a  brown  coloration  with  sulphuric  acid  and  potassium  dichrom- 
ate. On  treatment  with  stannous  chloride  and  hydrochloric  acid, 
benzanilide  is  formed. 

The  acetyl  derivative,  CAcjIN-NPhAc,  is  prepared  from  the  hydr- 
azone by  the  action  of  acetic  anhydride  and  zinc  chloride ;  it  crystal- 
lises from  dilute  alcohol  in  lustrous,  rectangular  plates,  melts  at 
145 — 146°,  and  yields  acetanilide. 

The  author  then  proceeds  to  show  at  length,  by  means  of  formulas, 
how  hydrazine  derivatives  may  be  formed  when  diazobenzene  acts  on 
various  substances ;  he  suggests  that  the  process  is  analogous  to  the 
aldol  condensation,  and,  excluding  a  few  cases  where  experimental 
evidence  is  wanting,  concludes  that  the  compounds  of  diazobenzene 
with  aliphatic  derivatives  are  hydrazines.  J.  B.  T. 

Action  of  Diazobenzene  on  Ethyl  Acetoacetate.  By  E. 
Bamberger  and  E.  Wheelwright  Ber.,  25,  3201 — 3213;  compare 
V.    Pechmann,    preceding     abstracts). — Ethyl    forma zylcarboxy late. 
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NPhiNCiN-NHPh-COOEt,  lias  been  prepared,  independently  of  the 
authors,  by  the  action  of  ethyl  acetoacetate  (1  mol.)  on  diazobenzene 
(2  mols.)  ;  the  silver  salt,  NPh:JSr-C(N-NAgPh)-COOEt,  is  brownish- 
red.  Sodium  formazylcarboxylate  crystallises  in  small,  lustrous,  dark 
red  needles,  and  melts  at  200 — 201°  with  evolution  of  gas ;  the 
ammonium  salt  is  also  crystalline,  and  readily  soluble  ;  the  barium^ 
calcium,  zinc,  lead,  and  copper  salts  have  been  prepared  ;  they  are  all 
dark  red,  and  sparingly  soluble. 

Formazylhydrazide  has  already  been  described  (loc.  cit.)  ;  it  may 
also  be  obtained  by  heating  the  acid  for  a  considerable  time  with 
alcoholic  potash. 

Formazylazobenzene  (phenylazoformazyl),  C("N'Ph!N)2!N'NHPh, 
crystallises  in  needles  and  also  in  dark  red,  lustrous  plates  ;  its  forma- 
tion from  diazobenzene  and  pyruvaldehydephenylhydrazone  has 
already  been  described  (Abstr.,  1892,  162)  ;  it  is,  however,  obtained 
by  the  action  of  diazobenzene  on  acetone,  acetaldehyde,  and  pyruvic 
acid,  all  of  which  contain  a  methyl  group  linked  to  the  carbonyl 
group.  By  the  action  of  mineral  acids  on  the  ethereal  salts  of  form- 
azylcarboxylic  acid,  aniline  and  phenazine  are  formed,  together  with 
a  third  compound,  which  crystallises  in  orange-red,  lustrous  needles, 
and  melts  at  74 — 75° ;  it  has  the  formula  CvHsN^a,  and  is  probably 
identical  with  a-phentidazine. 

The  authors  suggest  that  in  the  formazjl  group  the  position  of 
different  radicles  should  be  indicated  by  the  prefix  a  or  h,  according 
to  whether  the  radicle  be  linked  to  the  "  azo-"  or  to  the  hydrazine 
group ;  they  consider  that  the  action  of  diazobenzene  on  aldehydes  or 
ketones  (in  strongly  alkaline  solution)  proceeds  according  to  one  or 
more  of  the  following  three  typical  equations  : — 

1.  Ri-C0-CH2-R  +  NaPh-OH  =  Ili-CO-CIi::N'-]N'HPh  +  H.O. 

2.  R-CO-CHa  +  2N.3PhOH  =  R-CO-C(N2Ph):i^2HPh  +  2H2O. 

3.  R-CO-CRiiN-NHPh  +  NaPhOH  =  NoPh-CRiI^aHPh  -+- 

R-COOH. 

Their  views  regarding  the  constitution  of  methyl  formazyl  ketone 
are  in  agreement  with  those  of  v.  Pechmann  Tpreceding  abstracts). 

J.  B.  T. 

Phenylhydrazidoisobutyronitrile  and  the  Products  of  its 
Hydrolysis.  By  F.  Eckstein  (Ber.,  25,  3319— 3326).— The  author 
has  prepared  phenylhydrazidoisobutyronitrile  by  adding  the  calculated 
quantity  of  acetone  to  an  ethereal  solution  of  phenylhydrazine  and 
hydrogen  cyanide,  cooled  to  0°,  and  subsequently  heating  the  mixture 
for  two  hours  on  the  water-bath  in  a  closed  vessel.  He  has  also  pre- 
pared the  nitrile  byReissert's  method  (Abstr.,  1884,  1152),  and  finds 
that  the  products  are  in  both  cases  identical.  From  the  first  mode 
of  formation,  it  therefore  follows,  in  opposition  to  Reissert's  views, 
that  the  nitrile  has  the  symmetrical  formula  NHPh'NH-CMeg'CN. 
When  the  nitrile  is  dissolved  in  absolute  alcohol,  and  the  solution 
saturated  with  hydrogen  chloride  as  directed  by  Reissert  (loc.  cit.),  the 
amide,  CgHigNa'CONHa,  is  obtained,  a  compound  crystallising  from 
benzene  as  a  white,  silk}"  powder  and  melting  at  117°.    Reissert  be- 
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lieved  the  last-named  compound  to  be  an  imido-derivative.  The 
author  also  finds  that,  contrary  to  Reissert's  statement,  phenylhydr- 
azidoisobutyronitrile  is  converted  into  the  amide  just  described,  when 
it  is  allowed  to  remain  in  the  cold  with  concentrated  hydrochloric  acid 
(10  parts)  for  10 — 12  days ;  when  the  amide  is  boiled  for  a  protracted 
period  with  concentrated  hydrochloric  acid  (10  parts),  it  is  quanti- 
tatively converted  into  phenylhydrazidoisobutyric  acid  (m.  p. 
165 — 166°),  the  hydrochloride  of  which  crystallises  from  ether  in  four- 
sided,  truncated  pyramids,  and  melts  at  182°.  When  phenylhydr- 
azidoisobutyramide  (Reissert's  imide)  is  treated  with  tin  and  hydro- 
chloric acid,  ammonia  is  one  of  the  products,  as  stated  by  Reissert ;  but 
the  case  is  simply  one  of  hydrolysis,  and  not  of  reduction,  as  phenyl- 
hydrazidoisobutyric acid  is  the  other  product.  Phenylhydrazidoiso- 
butyric acid  is  only  partially  attacked  by  tin  and  hydrochloric  acid, 
aniline  being  identified  as  one  of  the  products ;  but  anilidobutyric 
acid  was  not  recognised  ;  the  author  therefore  considers  it  desirable 
that  Reissert  should  re-examine  the  products  of  this  reaction.  When 
phenylhydrazidoisobutyric  acid  is  boiled  with  sodium  hydroxide  and 
animal  charcoal,  an  acid,  melting  at  132°,  is  obtained  ;  it  is  under 
investigation.  A.  R.  L. 

Condensation  of  y3-Benzoylphenylhydrazine  with  Aldehydes. 
By  G.  MiNUNNT  {Gazzetta,  22,  ii,  230— 244).— y3-Benzoylphenylhydr- 
azine  and  pure  benzaldehyde  do  not  react  at  200°,  but  with  a  certain 
sample  of  benzaldehyde  containing  some  unknown  impurity,  reaction 
occurred  readily  at  125 — 130°.  The  mass  first  liquefies,  and  in  4 — 5 
hours  resolidifies ;  it  is  extracted  on  the  water-bath  with  a  little 
alcohol,  and  the  residue  dissolved  in  much  hot  alcohol.  After  filtra- 
tion and  concentration,  a  substance  of  the  composition  C33HojiN402  is 
obtained  in  white  flocks  which  melt  at  218 — 219*  ;  it  probably  con- 
tains two  benzoyl  groups.  It  is  sparingly  soluble  in  alcohol,  ether, 
chloroform,  and  benzene,  and  readily  soluble  with  partial  decomposi- 
tion in  sulphuric  acid,  hydrochloric  acid,  or  warm  glacial  acetic  acid ; 
in  the  first  case  benzoic  acid  is  formed.  With  alcoholic  potash,  it 
yields  a  crystalline  substance  melting  at  90 — 92°,  which  is  still 
under  examination. 

;3-Benzoylphenylhydrazine  and  pure  benzaldehyde  react  readily  in 
presence  of  anhydrous  oxalic  acid,  but  the  condensation  product 
described  above  could  not  be  isolated  from  the  mass  ;  on  heating  a 
mixture  of  benzoylphenylhydrazine  (5  grams),  benzaldehyde  (4 
grams),  and  zinc  chloride  (2'5  grams)  at  160 — 170°,  the  compound 
of  the  composition  C33H2SN4O2  is  produced.  The  crystalline  diacetyl 
derivative,  C33H26N4O2AC0,  melts  at  257°.  A  tetrahenzoyl  compound, 
of  the  formula  C33H26N4O2BZ2  =  Ci9Hi6N'4Bz4,  was  obtained ;  it  forms 
white  flocks,  and  melts  at  168 — 169°.  By  the  action  of  sodium  nitrite 
and  hydrochloric  acid  on  the  alcoholic  solution  of  the  condensation 
product,  an  oil  is  produced  which  readily  decomposes  with  evolution  of 
nitrous  fumes,  and,  on  treatment  with  potash,  yields  a  substance 
which  crystallises  in  needles  and  melts  at  91 — 92°. 

y3-Benzoylphenylhydrazine  and  salicylaldehyde  yield  a  crystalline 
product  melting  at  174°.     The  author  is  continuing  the  investigation. 

W.  J.  P. 
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Action  of  Phenylhydrazine  on  some  Isomeric  Aldoximes. 
By  G.  MiNUXNi  and  G.  Couselli  (Gazzetta,  22,  ii,  139 — 149). — 
Minunni  and  Caberti  (Abstr.,  1891,  1361)  have  shown  that  a.  and 
y3-benzaldoxime  and  benzaldehyde  give  an  a-hydrazone  with  phenyl- 
hydrazine  :  the  authors  now  show  that  the  normal  hydrazone  is 
always  obtained  with  other  a-  and  ^-aldoximes.  They  consider  that 
Hantzsch's  investigations  of  the  acetyl  derivatives  of  the  aldoximes 
(Abstr.,  1891,  443)  support  Miminni's  views  of  their  constitutions 
(Abstr.,  1891,  1354). 

On  heating  a-paranisaldoxime,  OMe*C6H4*CH!N'OH  (5"5  grams), 
with  phenylhydrazine  (4  grams)  on  the  water-bath  for  five  hours, 
ammonia  is  evolved,  and,  on  cooling,  the  bydrazone  is  obtained  as  a 
crystalline  mass.     The  same  product  is  formed  on  heating  ^-paranis- 

aldoxime,  OMe'CeHi^  I  ,  with  phenylhydrazine  in  molecular  pro- 

Cli 

portion  on  the  water-bath. 

a-Metanitrobenzaldoxime  melts  at  122°  (not  at  118 — 119°),  and 
gives  an  almost  quantitative  yield  of  the  normal  hydrazone  on  heating 
with  phenylhydrazine.  It  separates  from  boiling  alcohol  in  acicular 
red  crystals  melting  at  123°.  The  same  hydrazone  is  obtained  on 
heating  a  concentrated  alcoholic  solution  of  metanitrobenzaldehyde 
and  phenylhydrazine  in  molecular  proportion,  or  by  heating  /3-meta- 
nitrobenzaldoxime  and  phenylhydrazine  together. 

a-  or  y3-Cuminaldoxime,  when  similarly  heated  with  phenylhydr- 
azine, yields  the  normal  hydrazone,  which  crystallises  from  alcohol  in 
long,  colourless  needles,  and  melts  at  124 — 125°.  The  same  substance 
is  formed,  with  development  of  heat,  on  mixing  concentrated  alcoholic 
solutions  of  cuminol  and  phenylhydrazine.  W.  J.  P. 

New  Method  of  determining  the  Structure  of  the  Oximido- 
group  in  Ethers  of  the  Oximes.  By  G.  Minunni  and  G.  Corselli 
{Gazzetta,  22,  ii,  149 — 164). — On  treating  the  ether  of  an  a-aldoxime 
with  phenylhydrazine,  a  hydrazone  and  an  a-substifcuted  hydroxyl- 
amine  are  obtained,  R-CH'.NOB,  +  NHa'NHPh  =  R-CHilSr-NHPh 
+  NHg-OR.     With  the  ethers  of  the  ^-oximes,  a  /3- substituted  hydr- 

NR 

oxylamine  is  formed,  R-CH<  I       -f-   NH2-:NHPh  =   R-CHiN-NHPh 

+  R'NH'OH.     These   reactions   afford  a   means   of   discriminating 
between  a-  and  ^-aldoximes. 

a-Benzaldoxime  benzyl  ether  cannot  be  obtained  free  from  benzyl 
chloride  by  Beckmann's  method  (Abstr.,  1889,  607).  In  order  to 
prepare  a  pure  substance,  a  large  excess  of  the  sodium  derivative  of 
the  oxime  must  remain  in  contact  with  benzyl  chloride  for  many 
days ;  the  benzyl  ether  is  then  precipitated  with  water  and  extracted 
with  ether.  On  heating  a-benzaldoxime  benzyl  ether  with  phenyl- 
hydrazine  in  molecular  proportion,  a  product  is  obtained  which  partly 
solidifies  on  cooling;  after  filtration,  the  oily  filtrate  is  repeatedly 
heated,  cooled,  and  filtered  until  no  further  separation  of  crystals 
occurs  on  cooling.  The  crystalline  substance  is  the  hydrazone  of 
benzaldehyde,   and  melts  at   156 — 157°;    on  distilbng  the  oil  in  a 
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current  of  steam,  extracting  the  distillate  with  ether,  and  passing 
dry  hydrogen  chloride  into  the  ethereal  solution,  crystalline  laminae 
of  a-benzylhydroxylamine  hydrochloride  are  precipitated. 

On  heating  a  mixture  of  a-benzaldoxime  methyl  ether  and  phenyl- 
hydrazine  in  molecular  proportion  at  160 — 165°,  in  an  oil-bath,  the 
mass  solidifies  on  cooling.  The  gaseous  products  are  absorbed  by 
hydrochloric  acid ;  on  evaporating  this  solution  to  dryness,  dissolving 
the  residue  in  alcohol,  and  adding  ether,  a-methylhydroxylamine 
hydrochloride  melting  at  146 — 147°  separates.  The  solid  product  of 
the  reaction,  when  washed  with  ether  and  crystallised  from  alcohol, 
is  found  to  be  benzaldehyde  hydrazone;  the  ethereal  washings  contain 
small  (quantities  of  the  unaltered  methyl  ether  and  phenylhydrazine. 

a-Anisaldoxime  methyl  ether  reacts  with  phenylhydrazine  at 
150 — 160°  with  evolution  of  a-methylhydroxylamine,  which  is  ab- 
sorbed by  hydrochloric  acid.  On  cooling,  the  mass  solidifies  and  con- 
sists of  anisaldehyde  hydrazone  and  a  little  resin. 

A  mixture  of  /3-benzaldoxime  ethyl  ether  (which  melts  at  82 — 83', 
not  at  81 — 82°)  and  phenylhydrazine  in  molecular  proportion  liquefies 
at  80°,  and  then  solidifies.  On  washing  the  mass  with  ether,  the 
hydrazone  of  benzaldehyde  remains  undissolved,  whilst  the  ethereal 
filtrate  yields  a  precipitate  of  y3-benzylhydroxylamine  hydrochloride 
melting  at  102°  if  dry  hydrogen  chloride  is  passed  into  it.  The 
original  benzyl  ether  is  regenerated  on  treating  the  latter  with  benz- 
aldehyde. 

Ethers  of  y3-aldoximes  react  much  more  readily  with  phenylhydr- 
azine than  those  of  the  a-aldoximes.  W.  J.  P. 

Action  of  Phenylhydrazine  on  the  Benzoyl  Derivatives  ol 
some  a-Aldoximes.  By  G.  Mi^uxni  and  G.  Corselli  (Gazzetta, 
22,  ii,  164 — 178;  compare  preceding  abstract). — On  mixing  ethereal 
solutions  of  benzoic  chloride  and  a-benzaldoxime  in  molecular  pro- 
portion, henzoyl-cc-henzaldoxime  separates  ;  hydrogen  chloride  is 
evolved,  and  after  some  hours  the  deposit  is  collected,  washed  with 
ether,  and  crystallised  from  boiling  absolute  alcohol.  It  forms  very 
beautiful,  brilliant  needles,  melting  at  101 — 102° ;  the  ethereal 
washings  contain  the  benzoyl  derivative  and  benzoic  acid.  A  mixture 
of  benzoyl-a-benzaldoxime  and  phenylhydrazine  in  molecular  propor- 
tion liquefies  below  100°,  and  then  solidifies  to  a  mixture  of  benzoyl- 
phenylhydrazine  and  the  hydrazone  of  benzaldehyde,  which  may  be 
resolved  by  extracting  the  latter  compound  with  cold  benzene.  The 
same  products  are  formed  if  2  mol.  proportions  of  phenylhydrazine 
are  employed  to  1  of  the  benzoyl  derivative. 

Benzoyl-oL-anisaldoxhne,  prepared  in  a  similar  manner  to  the  pre- 
ceding compound,  crystallises  from  boiling  dilute  alcohol  in  shining, 
white  lamince  melting  at  109 — 110°.  On  heating  it  with  phenyl- 
hydrazine  in  molecular  proportion  for  several  hours  on  the  water- 
bath,  ammonia  is  evolved,  and  the  mass  solidifies  on  cooling.  When 
treated  with  benzene  in  the  cold,  the  hydrazone  of  anisaldehyde 
dissolves,  whilst  benzoylphenylhydrazine  remains. 

Benzoyl-cc-metanitrohenzaldoxime  crystallises  in  white  laminae;  it 
melts  at  161^,  and  separates  on  mixing  ethereal  solutions  of  equivalent 
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quantities  of  benzoic  chloride  and  a-metanitrobenzaldoxime.  On 
heating  it  with  phenylhydrazine  for  several  hours  on  the  water-bath, 
ammonia  is  evolved,  and  the  product  crystallises  out  on  cooling. 
Benzene  extracts  metanitrobenzaldehyde  from  the  product,  leaving  a 
residue  of  benzoylphenylhydrazine.  W.  J.  P. 

Formation  of  Benzonitrile   from   a-Benzaldoxime.     By   Gr. 

MiNUNNi  {Gazzetta,  22,  ii,  174 — 183). — In  the  preparation  of  benzoyl- 
a-benzaldoxime  by  the  action  of  benzoic  chloride  on  a-benzaldoxime 
in  ethereal  solution  (see  preceding  abstract),  the  benzoyl  derivative 
gradually  separates  as  a  white  powder,  hydrogen  chloride  being 
liberated  after  a  time.  If  the  ethereal  solution  containing  the  pre- 
cipitate and  the  hydrogen  chloride  is  allowed  to  remain  for  8  to  10 
days,  the  w^hole  redissolves,  and,  on  concentrating  the  solution,  benzoic 
acid  separates ;  on  extracting  the  ethereal  solution  from  which  this 
has  separated  vrith  sodium  carbonate  solution,  and  distilling  off  the 
ether,  benzonitrile  remains.  This  decomposition  is  due  to  the  hydro- 
gen chloride,  for,  on  passing  dry  hydrogen  chloride  into  ether  con- 
taining benzoyl-a-benzaldoxime  in  suspension  at  —10°,  the  hydrolysis 
proceeds  quantitatively. 

On  preparing  acetyl-a-benzaldoxime  by  mixing  ethereal  solutions  of 
a-benzaldoxime  and  acetic  chloride  in  the  requisite  proportion  and 
leaving  the  liquid  to  itself  for  10  days,  then  agitating  with  soda,  and 
adding  hydrochloric  acid  to  the  solution,  a  precipitate  of  benzoic  acid 
formed  from  the  benzonitrile  is  obtained.  The  author  proves  that 
complete  hydrolysis  of  the  acetyl  derivative  occurs,  with  formation  of 
acetic  acid  and  benzonitrile,  by  preparing  the  acetyl-a-benzaldoxime 
in  a  freezing  mixture,  allowing  the  solution  to  remain  for  20  days, 
and  evaporating  the  ether  at  ordinary  temperatures,  when  a  residue 
of  benzonitrile  is  obtained. 

If  an  ethereal  solution  of  acetyl-a-benzaldoxime,  prepared  from 
acetic  chloride  and  a-benzaldoxime,  is  treated  with  dry  hydrogen 
chloride  at  — 10°,  kept  for  a  month  at  the  ordinary  temperature,  and 
the  ether  then  evaporated  in  a  current  of  dry  air,  a  crystalline  residue 
is  left.  This,  doubtless,  contains  an  additive  product  of  benzonitrile 
and  hydrogen  chloride,  CCl2Ph*NIl2,  for,  on  boiling  it  with  aqueous 
ammonia  in  a  reflux  apparatus,  a  little  benzonitrile  remains  undis- 
solved, whilst  benzamide  and  benzoic  acid  are  obtained  on  extracting 
the  ammoniacal  solution  with  ether  and  concentrating  the  ethereal 
solution.  W.  J.  P. 

Isomerism  of  Oximes.  By  G.  Minunni  (Gazzetta,  2'2,  ii,  191  — 
212). — The  author  considers  that  he  has  demonstrated  the  futility  of 
the  stereochemical  hypotheses  offered  by  Auwers,  Y.  Meyer,  Hantzsch, 
and  Werner  for  elucidating  the  isomerism  of  the  oximes,  his  own 
theory  being  the  only  one  which  accords  with  the  facts.  He  has 
shown  that  Hantzsch's  first  attack  (Abstr.,  1891,  823)  on  his  theory 
was  based  on  misapprehension  (Abstr.,  1892,  291),  whilst  the  consti- 
tutional formulas  assigned  by  Glaus  are  insufficient  to  explain  the 
isomerism.  W.  J.  P. 
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Formation  of  Hydrogen  Nitride  (Azoimide;  from  Aromatic 
Azoimides.  By  E.  Noelting,  E.  Grandmougix,  and  O.  Michel 
(J5er.,  25,    3328—3342;    compare   Abstr.,   1891,   U7S).—Fara7iitro- 

diazohenzeneimide,  NOa'CsHi'N'^  I  ,  is  prepared  by  adding  a  solution 

of  diazotised  paranitraniline  to  bromine  (1  mol.),  dissolved  in  a  con- 
centrated solution  of  potassium  bromide  (at  least  1  mol.),  when  the 
diazoperhromide  separates  as  a  voluminous  yellow  precipitate,  which, 
after  being  collected  and  washed  with  water  at  0"",  is  added  in  small 
quantities,  with  stirring,  to  aqueous  ammonia,  kept  cool  meanwhile 
by  the  addition  of  ice.  The  compound  is  collected,  washed,  and 
crystallised  from  dilute  alcohol,  when  it  is  obtained  in  bright  yellow, 
lustrous  leaflets  ;  in  the  pure  state,  however,  it  is  white,  but  soon 
becomes  yellow  on  exposure  to  light.  It  is  volatile  with  steam, 
melts  at  74°,  and  is  readily  soluble  in  alcohol,  ether,  and  benzene, 
but  only  very  sparingly  in  hot  water ;  on  reduction  with  tin  and 
hydrochloric  acid,  it  yields  paraphenylenediamine. 

When  paranitrodiazobenzeneimide  (1  part)  is  added  by  degrees  to 
a  solution  of  potassium  hydroxide  (1  part)  in  absolute  alcohol 
(10  parts),  it  dissolves,  forming  a  deep-red  solution ;  this  is  gently 
boiled  on  the  water-bath  for  48  hours,  two-thirds  of  the  alcohol  dis- 
tilled off,  and  the  residue,  after  acidifying  with  dilute  sulphuric  acid, 
again  distilled,  when  azoimide  passes  over  with  the  alcohol  and  water 
vapour.  The  distillate  is  neutralised  with  alkali,  evaporated  to  dry- 
ness, the  residue  dissolved  in  water,  and  the  solution  acidified  and 
distilled,  when  an  aqueous  solution  of  azoimide,  representing  about 
40  per  cent,  of  the  theoretical  yield,  is  obtained.  The  operation  is 
quite  free  from  danger.  A  black  carbonaceous  mass  (see  below)  is 
present  in  the  residue  from  the  first  distillation  ;  it  is  collected,  and 
from  the  filtrate  paranitraniline  is  isolated.  The  formation  of  the 
last-named  compound  accounts  for  the  low  yield  of  azoimide.  (Com- 
pare also  Tilden  and  Millar,  Proc,  1892,  215.) 

On  extracting  the  above-mentioned  carbonaceous  sabstance  with 
boiling  alcohol  for  several  days,  and  crystallising  it  from  the  same 
solvent,  Gattermann  and  Ritschke's  parazophenetoil,  melting  at  136° 
(see  Abstr.,  1890, 1120),  is  obtained  ;  but  paranitrophenol  is  apparently 
not  a  product  of  the  action.  This  reaction  may  serve  as  a  lecture 
experiment  for  the  preparation  of  azoimide.  When,  for  example, 
crude  paranitrodiazobenzeneimide  is  heated  on  the  water-bath  for 
five  minutes  with  40  per  cent,  alcoholic  potash,  25  per  cent,  of  the 
calculated  quantity  of  azoimide  passes  over. 

Diorthohromoparaiiitrodiazohenzeneimide,  N02*C6HoBro'N<[  I  ,  is  pre- 
pared by  diazotising  diorthobromoparanitraniline  (Wurster  and 
Noelting,  this  Journal,  1875,  i,  389),  the  mixture  being  kept  in  a  cool 
place  for  six  days,  when  it  is  poured  into  water  at  0°,  and  bromine 
added  ;  the  precipitated  perhromide  is  dropped  into  aqueous  ammonia, 
and  the  hroTnonitrodiazobenzeneimide  crystallised  from  dilute  alcohol, 
and  subsequently  distilled  with  steam,  when  it  is  obtained  quite 
colourless.     It  crystallises  in  long,   white   needles,   becomes    bluish- 


ORGANIC  CHEMISTRY.  91 

green  on  exposure  to  light,  melts  at  68°,  and  is  readily  soluble  in 
alcohol  and  benzene.  On  reduction  with  tin  and  hydrochloric  acid,  it 
gives  the  corresponding  paradiamine,  C6H2Br2(NH2)2j  which  crystal- 
lises from  hot  water  in  long  white,  silky  needles,  melts  at  138°,  and 
yields  an  acetyl  derivative  melting  at  108°. 

When  the  pure  dibromoparanitrodiazobenzeneimide  is  heated  with 
10  per  cent,  alcoholic  potash,  in  the  manner  already  mentioned,  fo]' 
about  40  hours,  80 — 85  per  cent,  of  the  theoretical  amount  of  azo- 
imide  is  obtained  on  distillation,  and  a  solid  carbonaceous  mass 
remains  in  the  flask ;  if  this  is  pulverised  and  distilled  with  steam  for 
several  days,  a  compound  melting  at  190 — lOS*^  slowly  passes  over. 
This,  on  treatment  with  hot  alkali,  is  partially  dissolved,  and,  on 
cooling,  yellow  needles  separate  consisting  of  the  sodium  derivative 
of  diorthobromoparanitrophenol*  (m.  p.  141°)  ;  the  acetyl  derivative 
of  this  compound  melts  at  178*5°.  The  portion  insoluble  in  alkali  is 
crystallised  from  alcohol,  and  thus  proves  to  be  diorthobromoparanitr- 
aniline,  whilst  from  the  alcoholic  mother  liquors  a  compound  melting 
at  105 — 115"  is  isolated.  Finally,  by  extracting  the  carbonaceous 
substance,  after  all  the  volatile  matter  from  it  has  been  driven  over 
with  steam,  tetrabromazoxyphenol  (m.  p.  155 — 156°)  is  obtained. 

Metanitrodiazohenzeneimide  is  prepared  in  the  same  manner  as  its 
analogues ;  it  crystallises  from  dilute  alcohol  in  long,  white  needles, 
melts  at  55°,  is  readily  volatile  with  steam,  and  dissolves  in  alcohol, 
benzene,  and  ether,  but  is  insoluble  in  water.  It  does  not  yield  azo- 
imide,  even  when  heated  with  very  concentrated  alcoholic  potash  in  a 
sealed  tube. 

Orthonitrodiazohenzeneimide,   prepared  in  a  similar  manner  to  the 

para-compound,  crystallises  from  a  mixture  of  benzene  and  alcohol 

in  long,  broad  needles,  melts  at  51 — 52°,  and  decomposes  at  75 — 80° 

yielding  a  compound  melting  at  65 — 67°.  It  gives  less  than  30  per  cent. 

of  the  theoretical  amount  of  azoimide,  which  distils   over,  together 

with  orthonitraniline,    whilst   a   compound   melting   at    98°  can  be 

isolated  from  the  carbonaceous  residue  remaining  in  the  flask. 

N"    . 
Orthoparadinitrodiazobenzeneimide,    C6H.z(^02)2'^<^Jj^,  is   obtained 

from  2  :  4-dinitraniline  as  a  brownish-red  powder,  but  on  crystal- 
lising it  from  alcohol  it  decomposes  into  a  compound  melting  at  68°, 
and  containing  less  nitrogen.  It  gives  50 — 55  per  cent,  of  the 
theoretical  quantity  of  azoimide  on  being  heated  with  alcoholic 
potash,  whilst  2  :  4-dinitrophenol  is  obtained  from  the  non- volatile 
product  of  the  reaction. 

MetanitrorthodiazotoUieneimlde,  NOg'CeHsMe'N'-c:^  I  ,    prepared  from 

metanitrorthotoluidine  (m.  p.  128°),  crystallises  from  dilute  alcohol 
in  lustrous,  white  needles,  and  melts  at  73°.  When  heated  with 
alcoholic  potash,  it  yields  about  30  per  cent,  of  the  theoretical  amount 
of  azoimide,  together  with  metanitrorthotoluidine. 

*  The  authors  here  note  the  interesting  fact  thus  brought  to  light,  namely,  that 
dibromoparatritrophenol  is  volatile  with  steam,  whereas  paranitrophenol  is  non- 
;     volatile. 
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Orthonitroparadiazotolueneimide^  obtained  from  orthonitropara- 
toluidine  (m.  p.  77'5°),  forms  white,  lustrous  needles,  and  melts  at 
69 — 70° ;  it  does  not  yield  azoimide  on  treatment  with  alcoholic 
potash. 

ParanitrortJiodiazotolueneimide,  prepared  from  paranitrorthotolu- 
idine  (m.  p.  107°),  crystallises  in  long,  white,  lustrous  needles,  melts 
at  68°,  and  does  not  give  azoimide  on  treatment  with  alcoholic 
potash. 

Metanitrodiazometaxyleneiniide,  from  nitrometaxylidine, 

[Me2  :  NH2  :  NO2  =  1  :  3  :  4  :  6] 

(m.  p.  123°),  crystallises  from  dilute  alcohol  in  thick,  white  needles, 
melts  at  75°,  and  yields  no  azoimide  on  treatment  with  alcoholic 
potash. 

It  may  be  mentioned,  finally,  that  diazobenzeneimide  does  not  give 
azoimide  on  treatment  w^ith  alcoholic  potash,  even  under  pressure, 
but  tribromodiazobenzeneimide  yields  a  small  amount  of  azoimide. 
By  this  work  it  is  seen  that  only  those  nitro-derivatives  yield  azoimide 
which  contain  the  nitro-group  in  a  para-  or  ortho-position  relatively 
to  the  diazoimido-group.  A.  R.  L. 

New  Method  of  preparing  Benzoic  Anhydride.  Formation 
of  Dehydracetic  acid  from  Acetic  Chloride.  By  G.  Minuxxi 
(Gazzetta,  22,  ii,  213 — 217). — The  reaction  occurring  between  pyridine 
and  acetic  chloride,  resulting  in  the  conversion  of  the  latter  into 
dehydracetic  acid,  is  explained  by  Feist  on  the  assumption  that 
dehydracetic  acid  is  the  product  of  the  direct  condensation  of  acetic 
chloride,  and  that  the  pyridine  assists  the  reaction  by  combining  with 
the  liberated  hydrogen  chloride.  This  induced  the  author  to  examine 
the  action  of  other  acid  chlorides  on  pyridine  in  order  to  obtain  con- 
firmation of  this  view. 

On  mixing  ethereal  solutions  of  benzoic  chloride  and  pyridine,  a 
white,  deliquescent  substance  separates,  which  yields  benzoic  chloride 
and  pyridine  when  treated  with  water.  If  no  solvent  is  used,  a  slight 
rise  in  temperature  is  noted  on  mixing  benzoic  chloride  and  pyridine, 
an  additive  product  being  formed  ;  whilst  the  liquid  rapidly  darkens 
and  deposits  a  little  pyridine  hydrochloride.  After  a  time,  however, 
a  considerable  quantity  of  a  white,  deliquescent  substance  separates, 
and  on  treating  this  or  the  mother  liquor  with  water,  pure  benzoic 
anhydride  is  precipitated,  the  pyridine  remaining  in  the  aqueous 
solution  as  hydrochloride.  On  adding  water  to  the  mixture  half 
an  hour  after  its  preparation,  78  per  cent,  of  the  theoretical  yield  of 
pure  benzoic  anhydi'ide  may  be  obtained.  This  is,  therefore,  the 
most  convenient  and  economical  method  known  of  preparing  the 
anhydride. 

The  action  of  acetic  chloride  on  pyridine  may  be  explained  in  a 
manner  similar  to  the  above ;  the  white  substance  first  deposited 
is  an  additive  product,  and  on  treatment  with  water  yields  acetic 
anhydride,  which  at  the  moment  of  its  formation  condenses  to  form 
dehydracetic  acid.  W.  J.  P. 
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Heptanaphthenic  (Hexahydrobenzoic)  acid.  By  Y.  Mar- 
KOVNIKOFP  (Ber.,  25,  3355 — 3366  ;  compare  Abstr.,  1892,  714,  and 
Aschan,  1891,  1053,  1481 ;  1892,  847  ;  and  this  vol.,  i,  33).— Benzoic 
acid  was  reduced  by  pouring  a  solution  of  it  in  a  high-boiling  alcohol 
(amyl,  capryl,  or  octyl)  upon  melted  sodium  contained  in  a  large 
round-bottomed  flask,  heating  the  mixture  until  all  the  sodium  had 
disappeared,  adding  the  equivalent  amount  of  dilute  sulphuric  acid, 
removing  the  alcoholic  solution,  drying  it  by  distilling  off  the  water^ 
and  repeating  the  process  3 — 4  times  with  fresh  sodium.  The  final 
product  was  then  fractionated,  and  the  pure  acid  obtained  by  freezing 
the  fractions,  pressing  the  crystals  between  filter-paper,  and  recrystal- 
lising  from  hot  water.  Heptanaphthenic  acid  melts  at  28'5 — 29"5°, 
and  boils  at  234*5 — 235°  under  750  mm.  pressure.  Its  odour  resembles 
that  of  both  valeric  acid  and  ethyl  oxalate.  The  crystals  deliquesce 
in  the  air,  dissolve  very  readily  in  alcohol,  ether,  chloroform, 
benzene,  and  light  petroleum,  but  only  slightly  in  cold  water,  and  are 
but  little  volatile  with  steam.  The  acid  does  not  take  up  bromine, 
but  decolorises  permanganate  rather  rapidly. 

The  sodium  salt  forms  crusts  of  transparent,  efflorescent  needles. 
The  calcium  salt,  (C7Hn02)2Ca  -f  SHoO,  forms  long  needles  ;  a  basic 
salt  was  also  obtained.  The  barium  salt,  (C7Hii02)Ba  -h  2^H20, 
crystallises  in  bundles  of  small  needles.  The  magnesium,  salt  is 
very  soluble,  and  forms  crystalline  crusts,  which  effloresce  and 
form  brilliant,  white  scales.  The  very  characteristic  zinc  salt  crys- 
tallises in  brilliant  scales  or  flattened  needles,  and  is  much  more 
soluble  in  cold  than  in  hot  water.  The  cadmium  salt  is  more  soluble 
in  hot  water,  but  otherwise  resembles  the  zinc  salt.  The  lead 
salt  forms  a  white  precipitate  which  separates  from  water  in  small 
needles,  or  as  a  gelatinous  crust.  The  silver  salt,  C7Hu02Ag,  forms  a 
white  precipitate,  which,  when  dry,  is  but  little  affected  by  light. 
The  methyl  salt  boils  at  181 — 183°  under  750  mm.  pressure,  and  has  a 
sp.  gr.  at  0°/0°  =  1-0431,  at  20°/20°  =  0-9864  ;  its  odour  resembles  that 
of  ethereal  salts  of  fatty  acids.  The  amide,  CeHn'CONHa,  crystallises 
in  quadrangular  plates,  which  group  themselves  in  needles ;  it  melts 
at  185 — 188°,  and  is  but  slightly  soluble  in  water.  When  heptanaph- 
thenic acid  is  heated  at  290°  with  anhydrous  copper  sulphate,  it  is 
partly  oxidised  to  benzoic  acid,  but  some  benzophenone  is  also 
formed. 

Other  unsaturated  hydrobenzoic  acids  are  also  obtained  when 
benzoic  acid  is  reduced  with  sodium,  but  the  study  of  them  is  left  to 
Aschan.  The  latter's  results  respecting  hexahydrobenzoic  acid  and 
its  derivatives  are  criticised,  and  in  cases  of  difference  tjie  author 
upholds  his  own  figures,  maintaining  that  he  has  worked  with  purer 
materials.  C.  F.  B. 

Separation  of  Phenyldibromopropionic  acid  into  its 
Optically  Active  Modifications.  By  L.  Meyer,  Jan.  (JBer.,  25, 
3121 — 3123). — Freshly  prepared  and  finely  divided  strychnine 
(1  mol.)  is  mixed  with  2U  times  its  weight  of  alcohol  (92  per  cent.), 
and  phenyldibromopropionic  acid  (1  mol.)  dissolved  in  alcohol  is 
added  ;  a  clear  solution  is  obtained,  which  after  a  short  time  deposits 
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well-formed,  colourless  crystals  of  the  laevo-acid.  The  dextro-acid 
remains  in  the  mother  liquor,  and  does  not  crystallise  so  well. 

Strychnine  loBVo-phenyldihromoproinonate^  C21 1X22^202,  C9H8Br202, 
begins  to  decompose  at  80°,  and  is  insoluble  in  water.  The  Icbvo- 
acid  is  obtained  by  rubbing  the  salt  with  very  dilute  hydrochloric 
acid  until  the  insoluble  residue  shows  no  trace  of  strychnine.  It  is 
then  crystallised  from  alcohol.  It  has  all  the  properties  of  the 
inactive  acid,  but  has  a  specific  rotatory  power  [ajo  =  —13*1. 

The  cZeoj^ro-acid  is  obtained  from  the  mother  liquor,  and  has  a 
specific  rotatory  power  [a]©  =  +14*0.  E.  C.  R. 

Sulphonephthaleins.  By  C.  C.  Blackshear  {Amer.  Chem.  J.,  14, 
455 — 473). — Commercial  "saccharin"  (50  grams)  is  boiled  in  a 
reflux  apparatus  for  three  quarters  of  an  hour  with  dilute  hydro- 
chloric acid  (1  to  12),  the  parasulphaminebenzoic  acid  which  crystal- 
lises out  on  cooling  is  separated,  the  filtrate  evaporated  to  dryness 
at  100°,  and  the  residue  is  taken  up  with  cold  water  and  evapor- 
ated to  crystallisation.  The  acid  ammonium  orthosulphobenzoate, 
COOH'C6H4'S02*ONH4,  thus  obtained  (compare  Remsen  and  Burton, 
Abstr.,  1890,  94;  15  grams),  is  heated  with  resorcinol  (12  grams)  at 
170 — 175",  and  stirred  until  water  ceases  to  be  evolved,  when  ammo- 
nium dihydroxybenzoylbenzenesulphonate, 

C6H3(OH)2-CO'C6H4-CO-ONH4, 

separates  in  yellow,  silky  crystals,  which  gradually  lose  their  colour 
on  purification.  The  ammonium  salt  is  converted  into  a  basic  lead 
salt  by  digestion  with  litharge  in  concentrated  aqueous  solution,  and 
the  acid  liberated  by  hydrogen  sulphide  from  the  acetic  acid  solution 
of  the  lead  salt.  Dihydroxybenzoylbenzenesulphonic  acid,  with  SHjO 
(compare  Remsen  and  Linn,  Abstr.,  1889,  710),  crystallises  in  small, 
colourless,  apparently  monoclinic  plates.  The  barium  salt,  with  6H2O, 
crystallises  in  small,  colourless  plates  ;  the  calcium  salt,  with  4H2O,  and 
the  silver  salt,  with  2H2O,  in  radial  groups  of  colourless  needles  :  and 
the  normal  lead  salt,  with  7H2O,  in  small,  colourless  rhombohedra  or 
long  needles.  Attempts  to  form  an  ethyl  salt  and  an  acetyl  deriva- 
tive, and  to  displace  the  hydroxyl  groups  by  chlorine  by  the  action 
of  phosphoric  chloride,  were  unsuccessful.  When  the  acid  is  heated 
with  concentrated  nitric  acid,  it  yields  trinitroresorcinol  and  ortho- 
Bulphobenzoic  acid.  When  heated  with  concentrated  sulphuric 
acid  at  160 — 180'',  it  is  converted  into  sulphonefluorescein,  w^hich 
is  collected,  washed  with  cold  water,  dissolved  in  aqueous  potas- 
sium hydroxide,  and  reprecipitated  by  dilute  sulphuric  acid. 

Jx.  W. 

The  Indoxazen  Group.  By  W.  R.  Cathcart,  Jun.,  and  V. 
Meyer  (Ber.,  25,  3291 — 3297). — In  the  course  of  their  work  on  the 
oximes  of  substituted  benzophenone,  the  authors  have  prepared  con. 
siderable  quantities  of  paradibromobenzophenone  from  parabromo- 
benzoic  chloride  and  bromobenzene ;  on  one  occasion,  however,  a 
compound  was  formed,  which  crystallised  in  small  plates,  melted  at 
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142°,  and  contained  29  per  cent,  of  bromine.  It  readily  yielded  an 
oxime,  which,  was  deposited  from  alcohol  in  colourless  crystals  melting 
at  156— 159^ 

Orthobromobenzophenone  oxime  has  been  previously  described 
(Abstr.,  1892,  992)  ;  it  is  prepared  by  the  action  of  hydroxy lamine  on 
the  ketone  in  alkaline  solution  at  ordinary  temperatures,  or  by  heat- 
ing the  ketone  with  hydroxylamine  hydrochloride  in  alcoholic  solu- 
tion at  130"  ;  it  crystallises  from  alcohol  in  large  prisms,  which  melt 
at  76 — 132'';  the  anhydrous  compound  melts  at  132 — 133°.  No 
isomeric  oxime  could  be  detected. 

Phenylindoxazen  has  also  been  described  (loc.  cit.)  ;  it  boils  at 
331 — 336°  with  slight  decomposition ;  its  formation  appears  to  be  due 
to  the  presence  of  two  negative  (phenyl)  groups  linked  to  the  same 
carbon  atom,  since  the  oximes  of  orthobromobenzaldehyde  and  of 
orthobromoacetophenone  do  not  yield  indoxazen  derivatives;  ortho- 
bromobenzoic  hydrazone  behaves  in  a  similar  manner  (compare 
Rnssanow,  next  abstract). 

Phenylindoxazen  is  not  acted  on  by  concentrated  hydrochloric 
acid  at  200°.  A  dinitro- derivative,  Ci3H70N(X02)2.  is  obtained  by 
adding  powdered  phenylindoxazen  in  small  quantities  to  concen- 
trated nitric  acid,  which  is  cooled  with  ice  ;  the  solution  is  quickly 
poured  into  a  large  volume  of  ice-cold  water,  and  the  deposited  pro- 
duct purified  by  repeated  crystallisation  from  glacial  acetic  acid ;  it  is 
colourless,  and  melts  at  239 — 241°. 

No  well  characterised  base  could  be  obtained  by  the  reduction  of 
the  above  compound.  J .  B.  T. 

Indoxaxen  Derivatives.  By  A.  Russanow  (Ber.,  25, 
3297 — 3302). — It  has  been  shown  (preceding  abstract)  that  the  form- 
ation of  indoxazen  derivatives  only  proceeds  when  the  group 
CeH^Br'CHiNOII  is  linked  to  a  second  negative  group ;  orthobromo- 
phenylglyoxylic  acid,  C6ll4BrC(NOH)*COOH,  does  not,  however, 
yield  indoxazencarboxylic  acid,  but  decomposition  products  of  this 
substance. 

Orthobromobenzoic  chloride,  CeHiBr-COCl,  prepared  from  ortho- 
bromobenzoic  acid  and  phosphoric  chloride,  is  heated  with  08  part 
of  anhydrous  silver  cyanide  in  a  sealed  tube  for  24  hours  at  lOO'' ; 
the  product  is  extracted  with  anhydrous  ether,  the  solution  evapor- 
ated, and  the  residual  cyanide  purified  with  light  peti'oleum,  from 
which  it  crystallises  in  yellow  prisms  melting  at  62 — 64°. 

Orthohromobenzoylformamide,  CeHiBr'CO'CON'Ha,  is  obtained  by 
treating  the  cyanide  with  concentrated  hydrochloric  acid  at^the  ordin- 
ary temperature  ;  the  reaction  requires  24 — 48  hours  for  completion. 
The  amide  is  soluble  in  about  5  parts  of  hot  water,  and  crystallises  in 
fiat  needles  or  plates  melting  at  136 — 137°.  The  yield  is  85  per  cent, 
of  the  cyanide  employed. 

Orthohromohenzoylformic  acid,  CeHiBr'CO'COOH,  is  formed  by 
heating  the  amide  (8"5  grams)  dissolved  in  water  (155  c.c.)  with 
potassium  hydroxide  (2'1  grams)  dissolved  in  water  (45  c.c),  until 
evolution  of  ammonia  ceases ;  the  solution  is  acidified  with  hydro* 
chloric  acid,  extracted  with  ether,  and,  after  the  removal  of  this,  the 

h  2 
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acid  readily  crystallises,  and  melts  at  93 — 103°.  The  yield  is  8  grams 
from  the  above  quantities. 

Orthobromisonitrosoplienylacetic  acid^  C6H4Br*C(NOH)*COOH,  is 
prepared  from  the  preceding  compound  by  the  action  of  hydroxyl- 
amine  in  a  feebly  alkaline  solution  at  the  ordinary  temperature ;  it 
crj'stallises  from  warm  (not  boiling)  water  in  small,  colourless 
needles,  which  melt  at  162 — 164°,  with  decomposition.  The  impure 
oxime,  on  treatment  with  soda,  yields  resinous  products,  but  on  heat- 
ing the  crystallised  compound  for  two  hours  with  excess  of  soda 
(1  to  4),  salicylic  acid  is  obtained  ;  in  all  probability  the  reaction  pro- 
ceeds in  several  stages.     Indoxazencarboxylic  acid, 

C6H,<o;^>C-COOH, 

is  first  formed ;  from  this  carbonic  anhydride  is  eliminated,  and  the 

riTT 

resulting  indoxazen,   C6H4<^q ]>N",  thus  formed  then  changes  into 

the  nitrile,  OH'C6H4'CI^,  which,  on  hydrolysis,  yields  salicylic  acid. 
The  reaction  is  therefore  analogous  to  the  conversion  of  phenyl- 
isoxazole  into  benzoylacetic  nitrile. 

The  fact  that  indoxazen  is  so  unstable,  whilst  the  phenyl  deriva- 
tive is  not  acted  on  by  either  acids  or  alkalis,  is  explained  by  the 
presence  of  a  "  wandering  "  hydrogen  atom  in  the  former  compound, 

J.  B.  T. 

Orthodiamidodiphenyl.  By  E.  Tauber  (Ber.,  25,  3287—3290). 
— Diorthamidodiphenyl  combines  with  benzile  in  the  same  way  as 
a  true  orthodiamine,  and  yields  a  compound  of  the  formula 

r         I       or   r   *  I  II 
CeHrNiCPh         CeH^-N-CPh 

Diamidodiphenyl  and  benzile  in  molecular  proportion  are  heated 
at  160 — 170°  for  10 — 15  minutes,  when  a  yellow,  crystalline  mass  is 
obtained.  It  crystallises  from  acetic  acid  or  alcohol  in  sulphur- 
yellow  prisms,  melts  at  238"^,  distils  unchanged  in  small  quantities 
at  the  ordinary  pressure,  is  indifferent  to  acids,  and  is  easily  soluble 
in  ether,  benzene,  and  phenol,  sparingly  so  in  alcohol,  acetic  acid, 
and  light  petroleum,  and  insoluble  in  water. 

mi         ^     .•  .    CeHrNH-CHPh    .      , 

The  reduction  compound,    i  i  ,  is  obtamed  by  boiling 

the  preceding  compound  with  alcohol  and  excess  of  3  percent,  sodium 
amalgam.  It  crystallises  in  colourless,  Instrous  aggregates  of  rhombo- 
hedra,  or  rhombic  prisms,  melts  at  154°,  is  easily  soluble  in  most 
solvents,  insoluble  in  water,  and  has  basic  properties.  It  dissolves 
in  dilute  hydrochloric  and  sulphuric  acids,  and  is  reprecipitated  on 
adding  sodium  acetate  to  the  solution.  With  concentrated  hydro- 
chloric acid,  it  forms  a  sparingly  soluble  hydrochloride,  which  gives 
up  its  acid  when  washed  with  water.  With  nitrons  acid,  it  yields  a 
niirosO' compound^  which  melts  at  208°,  with  evolution  of  gas,  is  inso- 
luble in  alcohol,  and  gives  Liebermann's  reaction.  The  base  cannot 
be  reconverted  into  the  above  yellow  compound  by  weak  oxidising 
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agents,  and  when  treated  with  ferric  chloride  or  chromic  acid,  it  is 
completely  destroj-ed.  E.  C.  R. 

Oximes  of  certain  Symmetrical  Benzophenones.    By  W.  R. 

Cathcart,  Jun.  (Ber.,  25,  8302 — 3303;  compare  this  vol.,  i,  94). — 
Paradibromobenzophenone  forms  only  one  oxime  melting  at  151° ;  the 
oxime  of  paradimethylbenzophenone  also  exists  in  only  one  modifica- 
tion. Faradimetlioxyhenzophenone  is  prepared  from  paramethoxy- 
benzoic  chloride  and  methoxy benzene,  and  crystallises  in  colourless 
needles  or  plates  which  melt  at  144 — 145°.  The  oxime  is  deposited 
from  alcohol  in  colourless  needles  melting  at  133 — 134°.  No  isomeric 
compound  could  be  detected. 

The  following  compounds  appear  to  yield  only  one  oxime  : — 
Meta-  and  para-dibromobenzophenone,  paradichlorobenzophenone, 
paradiiodobenzophenoue,  paradimethylbenzophenone,  paradimethoxy- 
benzophenone.  The  corresponding  para-  and  meta-mono-derivatives 
each  yield  two  oximes ;  some  of  the  ortho-compounds  form  only  one 
oxime,  whilst  in  the  case  of  others  the  isolation  of  a  second  modifica- 
tion is  a  matter  of  difficulty.  J.  B.  T. 

Benzileoximes.  By  G.  Mikunni  and  G.  Ortoleva  {Gazzetta,  22, 
ii,  183 — 190). — 7-Benzileoxime  does  not  react  with  phenylhydr- 
azine  in  a  salt-water  bath ;  reaction,  however,  occurs  at  110 — 120°, 
ammonia  is  evolved,  the  mass  liquefies,  and,  after  a  time,  resolidi- 
fies. On  washing  the  product  with  cold  alcohol  and  crystallising 
the  residue  from  boiling  alcohol,  minute,  yellow  needles  of  benzile- 
dihydrazone,  melting  at  223°,  are  obtained.  The  same  product  is 
formed  on  heating  a-benzileoxime  with  phenylhydrazine  at  120*^ 
until  ammonia  is  no  longer  evolved ;  the  mass  is  completely  soluble 
in  hot  alcohol,  but  the  dihydrazone  separates  after  several  days. 

a-Benziledioxime  (5  grams),  when  heated  with  phenylhydrazine 
(4"5  grams)  at  150 — 160°,  gives  off  ammonia,  and,  by  treating  the 
cooled  mass  with  alcohol,  unaltered  dioxime  and  benziledihydrazone 
are  obtained.  On  heating  the  dioxime  (2  grams)  with  a  large  excess 
(10  grams)  of  phenylhydrazine  at  170°  for  some  hours,  complete  con- 
version into  y8-benziledioxime  occurs ;  the  latter  then  combines  with 
the    phenylhydrazine,    forming    a    compound    of    the    composition 

_.,  i:-^_^,__,.>N'NHPh,  which  melts  at  149°.  On  treating  this 
PnL'.-Nxi(Ull) 

wdth  acids,  it  yields  ^-benziledioxime  and  phenylhydrazine. 

a-Benzilephenylhydrazine  and  the  Oxidation  of  the  Hydr- 
azones.  By  G.  Minunni  {Gazzetta,  22,  ii,  217 — 230).— a-Benzile- 
phenylhydrazine  is  readily  formed  on  heating  a  mixture  of  benzyl 
chloride  (1  mol.)  and  phenylhydrazine  (2  mols.)  at  120°  for  some 
hours.  Water  is  then  added,  and  the  mass  heated  on  the  water-bath, 
when  phenylhydrazine  hydrochloride  dissolves,  whilst  the  substituted 
hydrazine  separates  as  an  oil.  This  is  extracted  with  ether,  and  the 
ethereal  solution  shaken  with  dilute  hydi-ochloric  acid;  on  evaporat- 
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ing  the  aqueous  solution  on  the  water-bath  and  adding  concentrated 
hydrochloric  acid,  the  hydrochloride  separates  in  white  needles  which 
yield  the  free  base  on  treatment  with  potash.  a-Benzilephenylhydr- 
azine  is  an  oil  which  does  not  crystallise  on  cooling,  as  has  been 
stated.  It  decomposes  and  ^ives  off  ammonia  on  heating,  and  at 
250°  a  yellowish-brown  oil  distils  which  gives  a  white,  crystalline 
compound  with  benzaldehyde  ;  this  melts  at  190 — 192°,  and  is  spar- 
ingly soluble  in  ether. 

a-Benzilephenylhydrazine  hydrochloride  crystallises  from  water  in 
white  needles,  melts  at  166 — 167°,  and  is  much  less  stable  than 
phenylhydrazine  hydrochloride.  It  decomposes  on  heating  with  water, 
and,  on  treating  its  aqueous  solution  with  sodium  acetate  solution, 
the  free  base  separates.  The  acetyl  derivative  melts  at  121 — 122°, 
and  is  readily  soluble  in  hot  xylene,  giving  a  solution  which  dissolves 
sodium  with  evolution  of  hydrogen.  The  benzoyl  derivative  forms 
beautiful,  white  needles  melting  at  139 — 140°,  and  is  readily  soluble 
in  the  ordinary  solvents. 

On  adding  yellow  mercuric  oxide  to  a  dilute  chloroform  solution  of 
a-benzilephenylhydrazine,  a  slight  rise  of  temperature  occurs  ;  after 
filtering  and  concentrating  the  solution,  a  tetrazone, 

CH^Ph-NPh-NIN-NPh-CH^Ph, 

separates,  and  crystallises  from  alcohol  in  colourless  laminae  wbich 
melt  with  decomposition  at  142°.  The  substance  obtained  by  Michaelis 
and  Phillips  in  needles  molting  at  109"  could  not  be  got.  If  a  con- 
centrated chloroform  solution  of  a-benzilephenylhydrazine  is  treated 
with  mercuric  oxide,  violent  action  occurs,  and,  on  evaporating  off 
the  solvent  and  crystallising  the  product  from  alcohol,  the  tetrazone 
melting  at  142°  is  obtained,  together  with  a  crystalline  substance, 
more  soluble  in  alcohol,  which  melts  at  103 — 104°  ;  the  latter  gave 
no  satisfactory  numbers  on  analysis.- 

On  cautiously  heating  the  hydrazone  of  benzaldehyde  with  yellow 
mercuric  oxide  on  the  water-bath,  vigorous  action  occurs  ;  the 
solution  if  filtered,  concentrated,  and  left  to  crystallise,  yields  a 
substance  which  melts  at  179 — 180°,  and  probably  has  the  composi- 
tion CHPh:N-NPh-NPh-N:CHPh.  It  crystallises  from  benzene  in 
beautiful,  yellow  needles,  and  is  very  sparingly  soluble  in  hot  alcohol. 
Mercuric  oxide  reacts  with  the  hydrazone  of  metanitrobenzaldehyde, 
yielding  a  substance  melting  at  155° ;  this  is  still  under  examina- 
tion. 

Paranitrobenzile  chloride  does  not  act  on  phenylhydrazine  in  the 
cold,  but,  on  heating,  vigorous  action  sets  in  and  a  resin  is  obtained. 
Ethylene  bromide  only  acts  on  phenylhydrazine  on  heating ;  at  about 
90°,  reaction  occurs  with  explosive  violence,  the  flask  being  shattered. 
A  mixture  of  monochloracetal  and  phenylhydrazine  gives  off  am- 
monia at  140°.  On  mixing  ethereal  solutions  of  chlorethyl  oxide  and 
phenylhydrazine,  white  laminas  of  an  unstable  substance  melting  at 
121°  are  obtained.  W.  J.  P. 

Derivatives  of  a-  and  /S-Naphthylamine  containing  Asym- 
metrical  Nitrogen  and   Carbon    Atoms.     By   C.   A.    Bischoff 
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and  A.  Hausdorfer  (JPer.,  25,  3263 — 3270). — Blacetyldi-cc-naphthyl- 
ethylenediamine,  C2H4(NAc-CjoH7)2,  is  obtained  by  warming  a  mix- 
ture of  dinaphthylethylenediamine  and  acetic  chloride.  It  crys- 
tallises in  small,  colourless  tablets,  melts  at  239 — 241°,  and  is 
soluble  in  chloroform  and  hot  acetic  acid,  and  only  sparingly  so  in 
other  solvents. 

Dimonobromaceiyldi-oc-napJithylethylenediamine  is  obtained  by  treat- 
ing di-a-naphthylethylenediamine,  dissolved  in  benzene,  with  brom- 
acetic  bromide  ;  it  crystallises  in  colourless,  four-sided  prisms,  melts  at 
215°  with  decomposition,  is  insoluble  in  water,  ether,  carbon  bisulph- 
ide, acetone,  light  petroleum,  dilute  mineral  acids,  alkalis,  and  cold 
acetic  acid,  and  sparingly  soluble  in  chloroform  and  benzene,  more  so 
in  hot  alcohol. 

JDi-oL-naphthylethijlenediamine  hydrohromide,  C22H22N'2Br2,  is  obtained 
as  a  bye-product  in  the  preparation  of  the  above  and  following 
compounds.  It  crystallises  in  faintly  coloured  aggregates,  melts  at 
205 — 207°,  is  insoluble  in  ether  and  benzene,  and  easily  soluble  in  hot 
chloroform  and  alcohol. 

Di-oc-bromopropionyldi-oc.naphthylethylenediamine,  obtained  in  a  simi- 
lar way  to  the  above  compounds,  crystallises  in  long,  four-sided  prisms, 
melts  at  216°,  and  is  easily  soluble  in  carbon  bisulphide,  chloroform, 
and  acetic  acid.  In  one  experiment,  in  which  a  large  excess  of  acid 
bromide  was  employed  in  the  formation  of  this  compound,  di-a-naph- 
thylethylenediamine monhydrobromide,  C22H2iN'2Br,  was  obtained. 
This  is  also  obtained  by  boiling  the  dihydrobromide  with  alcohol ;  it 
crystallises  from  alcohol  in  slender  needles,  melts  at  236 — 237°,  and 
is  soluble  in  hot  acetic  acid. 

Di- oc-hromonormalbutyryld{-cx,-naphthylethylenediamine  crystallises  in 
long,  four- sided  prisms,  and  melts  at  233 — 234°. 

Di-a-bromisohutyryldi-oc-naphthylethylenediamine  melts  at  197°,  and 
resembles  the  preceding  normal  compound  in  crystalline  form  and 
solubility. 

Di-(3-napJithylcarbamide,  CO(NH'CioH7)2,  is  obtained  by  adding 
carbonyl  chloride  dissolved  in  toluene  to  an  ethereal  solution  of 
/3-naphthylamine.  It  crystallises  from  nitrobenzene  in  slender  needles, 
melts  at  295°,  and  is  insoluble  in  the  ordinary  solvents. 

Oxaldi-^-naphthalide,  C202(NH-CioH7)2,  is  obtained  by  heating  a 
mixture  of  oxalic  acid  and  /3-naphthylamine  at  265°.  It  crystallises 
in  colourless  tablets,  melts  at  276°,  and  is  sparingly  soluble  in  the 
ordinary  solvents.  When  heated  with  2 — 3  mol.  proportions  of 
alcoholic  potash,  it  is  decomposed  into  oxalic  acid  and  naphthyl amine. 
If  however,  only  1  mol.  proportion  of  potash  is  employed,  it  yields  an 
acid  which  is  probably  /:J-naphthyloxamic  acid,  CioH7NH-CO'COOH, 
and  melts  at  179°. 

Succind.i-13-naphthalide,  C4H402(NH-CioH7)2,  is  obtained  by  heating 
a  mixture  of  /3-naphthylamine  (24  grams)  and  succinic  acid  (10 
grams)  at  190 — 200°  for  one  hour.  The  product,  which  contains 
/3-dinaphthylamine  (m.  p.  172^),  is  extracted  with  water,  acetic  acid, 
and  alcohol,  and  then  crystallised  from  nitrobenzene.  It  is  a  colour- 
less, microcrystalline  substance,  melts  at  266°,  and  is  insoluble  in  all 
the  ordinary  solvents,  except  concentrated  sulphuric  acid. 
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DiacetT/ldi-fi-naphthi/lethylenediamine  is  obtained  by  heating  di-^- 
naphthylethylenediamine  with  acetic  anhydiide  at  150 — ITo*^.  It 
crystallises  from  alcohol  in  small,  colourless  tablets,  melts  at 
175 — 176',  and  is  insoluble  in  water  and  light  petroleum. 

Dimonohromacetyldi-^-naphthylethylenediarnine  is  obtained,  together 
■with  di-^-uaphthylethjdenediamine  hydrobromide,  by  the  action  of 
bromacetic  bromide  on  di-/3-naphthyIethylenediamine  dissolved  in 
benzene.  It  crystallises  in  colourless,  microscopic  needles,  and  melts 
at  144°. 

J)i-a-hromo]pr(ypionyldi-(i-nap'hth\jlet'hylenedia7riine  crystallises  with 
1  mol.  of  benzene  in  thin,  colourless  prisms,  and,  after  drying  at 
100°,  melts  at  196—197". 

Di-oc-hromonormalbutyryldi-^-naphthylethylenediamine  crystallises  in 
slender,  white  needles,  and  melts  at  180°. 

Dibonzoyldi-/3-naphthylethylenediamme  is  obtained,  together  with 
di-/9-naphthylethylenediamine  hydrochloride,  by  heating  a  mixture  of 
di-^-naphthylethylenediamine  (18  grams),  benzene  (300  grams),  and 
benzoic  chloride  (30  grams)  in  a  reflux  apparatus  for  15  hours.  It 
crystallises  in  small,  lustrous  needles,  melts  at  202 — 203°,  and  is 
soluble  in  chloroform,  hot  acetic  acid,  carbon  bisulphide,  and  benzene, 
sparingly  soluble  in  acetone  and  cold  benzene.  E.  C.  R. 

Action  of  /3-Naphthol  on  Formaldehyde.  By  H.  Hosaels 
(Ber.,  25,  3213— 3215).— When  a  tolerably  concentrated  solution  of 
yS-naphthol  in  glacial  acetic  acid  is  boiled  with  about  an  equal 
volume  of  commercial  formaldehyde  solution,  methylenedi-^-naphtholi 
CH2(CioH6*OH),  is  formed.  This  crystallises  in  microscopic  needles, 
melts  at  18S°,  and  is  soluble  in  cold,  dilute  aqueous  soda.  The 
diacetyl  derivative  crystallises  in  needles  melting  at  214°. 

MetJiylenedihydroxy naphthoic  acid,  CaaHigOe,  was  obtained  by  boiling 
a  solution  of  y8-hydroxy naphthoic  acid  with  formaldehyde  solution, 
with  the  addition  of  a  few  drops  of  dilute  sulphuric  acid.  It  crystal- 
lises in  golden-yellow  needles,  insoluble  in  glacial  acetic  aeid,  alcohol, 
ether,  benzene,  and  water.     At  280°  it  blackens  without  melting. 

L.  T.  T. 

Terpenes  from  Resins.  By  O.  Wallach  and  T.  Rheindorff 
{Annalen,  271,  308 — 311). — When  copal  is  distilled,  the  oily  distillate 
washed  with  soda  and  distilled  with  steam,  a  mobile  liquid  boiling  at 
40 — 350°  is  obtained.  The  lowest  boiling  fractions  of  this  liquid 
seem  to  contain  isoprene ;  the  portions  boiling  at  154 — 164°  consist 
principally  of  a  hydrocarbon  of  the  composition  CioHie  w^hich  was 
proved  to  be  pineue,  and  the  fractions  boiling  at  about  175°  were 
found  to  contain  dipentene  (compare  Friedbm^g,  J.  Amer.  Chem.  Soc. 
1890,  285). 

The  presence  of  pinene  in  the  oil  obtained  b}"  the  dry  distillation  of 
commercial  olibanum  was  also  proved,  whereas  the  product  obtained 
in  like  manner  from  the  hard  elemi  resin  was  found  to  contain  dextro- 
phellandrene. 

The  oil  obtained  by  the  dry  distillation  of  colophony  contains 
small  quantities  of  pinene  and  dipentene.  F.  S.  K. 
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Sesquiterpenes.  By  0.  Wallace  and  W.  Walker  (Annalen,  271, 
285 — 299). — Some  of  the  sesquiterpenes,  C15H24,  behave  in  certain 
respects  like  some  of  the  ordinary  terpenes,  and  combine  directly  with 
1  raol.  H2O,  yielding  crystalline  compounds  of  the  general  formula 
C15H26O,  which,  when  boiled  with  dilute  acids,  are  reconverted  into 
hydrocarbons  by  loss  of  1  mol.  HgO. 

Garyojphyllene  alcohol^  dsHas'OH,  is  best  obtained  by  dissolving 
caryophyllene  (25  grams),  boiling  at  250 — 260°,  in  a  mixture  of 
glacial  acetic  acid  (1  kilo.),  concentrated  sulphuric  acid  (20  grams), 
and  water  (40  ^rams),  and  heating  the  solution  for  12  hours  on  the 
water-bath.  The  mixture  is  then  steam-distilled.  At  first,  acetic 
acid  and  a  mobile  oil,  having  an  ethereal  odour,  pass  over,  but  towards 
the  end  of  the  operation,  the  alcohol,  which  is  only  slightly  volatile, 
collects  in  the  receiver,  and  gradually  solidifies  on  cooling ;  it  is  first 
spread  on  porous  earthenware,  then  distilled  from  a  retort,  and  finally 
recrystallised  from  alcohol,  from  which  it  separates  in  well-defined, 
hexagonal,  rhombic,  hemihedric  crystals  melting  at  96°.  It  boils  at 
287 — 289°  without  appreciable  decomposition,  and  dissolves  freely  in 
most  of  the  ordinary  organic  solvents,  but  is  only  sparingly  soluble  in 
hot,  and  almost  insoluble  in  cold,  water ;  its  vapours  have  a  faint 
odour  recalling  that  of  pine  needles.  The  chloride,  O15H05CI,  prepared 
by  treating  the  alcohol  with  phosphorus  pentachloride,  separates 
from  ethyl  acetate  and  from  light  petroleum  in  well-defined  crystals, 
melts  at  63°,  and  boils  at  293 — 294°  without  decomposition  ;  it  is 
readily  soluble  in  hot,  but  more  sparingly  in  cold,  alcohol.  The 
bromide,  Ci5H25Br,  is  formed  when  the  alcohol  is  treated  with  phos- 
phorus tribromide,  or  with  phosphorus  and  bromine  in  carbon  bi- 
sulphide solution  ;  it  separates  from  alcohol  in  rhombic  crystals,  and 
melts  at  61 — 62°.  The  iodide,  C15H25I,  prepared  in  like  manner, 
crystallises  in  long,  colourless  needles  or  rhombic  prisms,  and  melts 
at  61° ;  it  decomposes  when  heated.  The  nitrate,  Ci5H250'N02,  can  be 
obtained  by  mixing  the  alcohol  with  a  very  small  quantity  of  ethyl 
alcohol,  and  gradually  adding  excess  of  fuming  nitric  acid  to  the  well- 
cooled  mixture ;  on  keeping  for  some  time  at  the  ordinary  tempera- 
ture, the  ethereal  salt  is  deposited  in  colourless  needles,  and  a  further 
quantity  of  the  same  substance  is  precipitated,  but  in  an  impure  con- 
dition, on  diluting  the  acid  mother  liquors.  It  crystallises  in  rhombic 
prisms,  melts  at  96°,  and  is  soluble  in  alcohol,  ether,  and  benzene ;  it 
is  very  stable,  and  is  not  acted  on  to  any  appreciable  extent  by  boiling 
alcoholic  potash  or  by  a  boiling  alcoholic  solution  of  sodium  ethoxide, 
but,  when  heated  with  concentrated  alcoholic  potash  at  150°,  it  is  de- 
composed with  formation  of  the  alcohol.  This  ethereal  salt  seems 
also  to  be  formed  when  a  concentrated  alcoholic  solution  of  the 
chloride  is  treated  with  fuming  nitric  acid  at  a  temperature  below 
70°. 

All  the  compounds  described  above  are  optically  inactive,  and  are 
extremely  stable ;  the  chloride  seems  not  to  be  acted  on  by  boiling 
aniline. 

A  hijdrocarhon  of  the  composition  C30H50  is  formed  when  the  above- 
mentioned  iodide  is  dissolved  in  ether  and  treated  at  the  ordinary 
temperature  with  a  large  excess  of  sodium  in  the  form  of  wire ;  it 


i02  ABSTKAOTS  OF  CHEMICAL  PAPERS. 

boils  at  225 — 230"  (13  mm.),  and  solidifies  on  cooling  to  a  brittle, 
transparent  mass,  which  is  almost  insoluble  in  alcohol  and  glacial 
acetic  acid,  but  readily  soluble  in  ether ;  it  separates  from  alcoholic 
ether  in  small,  crystalline  nodules,  which  sinter  at  120°,  but  do  not 
melt  completely  until  the  temperature  rises  to  135°. 

Clovene,  C15U24,  is  obtained  when  the  alcohol  described  above  is 
heated  for  15  minutes  almost  to  its  boiling  point  with  excess  of 
phosphoric  anhydride,  the  product  distilled  with  steam,  and  again 
treated  with  phosphoric  anhydride  as  before.  It  boils  at  261 — 263°, 
and  its  sp.  gr.  is  0*930  at  18°;  its  refractive  power  is  [n]i)  =  1-50066 
at  18°,  from  which  the  molecular  refraction  is  calculated  to  be  3/  = 
64-77,  whereas  the  calculated  value  for  CioHsi  |^^  is  M  =  64'45.  This 
hydrocarbon  cannot  be  converted  into  the  crystalline  alcohol  from 
which  it  is  derived,  so  that  it  must  be  regarded  as  different  from 
caryophyllene. 

An  alcohol  identical  with  the  compound  (m.  p.  96°)  described 
above  can  be  obtained  from  the  fraction  of  oil  of  copaiva  boiling 
at  250 — 270°  by  the  method  already  mentioned  ;  that  oil  of  cloves 
and  oil  of  copaiva  contain  the  same  hydrocarbon  is  also  proved  by 
the  fact  that  a  crystalline  nitrosochloride,  C15H21NOCI,  can  be  isolated 
from  both  the  oils  by  the  usual  method  ;  this  compound  is  a  colour- 
less, sparingly  soluble  powder,  melts  at  161 — 163°  with  decompo- 
sition, and  reacts  very  readily  with  piperidine,  yielding  an  oily 
nitrolamine. 

A  hydrocarhorij  which  has  in  all  probability  the  composition  C15H28, 
is  formed  when  dihydrochlorosesquiterpene  (m.  p.  118°)  is  heated 
with  concentrated  hydriodic  acid  at  200°  ;  it  boils  at  257 — 260°,  and 
behaves  like  a  saturated  compound  ;  its  sp.  gr.  is  0-872  at  18°,  and 
its  refractive  power  [w]©  =  1*47439,  or  If  =  6709,  the  calculated 
value  for  a  saturated  compound  of  the  composition  C15H28  being  31  = 
67-10. 

It  is  clear  from  the  above  experiments  that  some,  at  any  rate,  of 
the  isomeric  sesquiterpenes  can  be  sharply  distinguished  from  others ; 
they  may,  in  fact,  be  divided  into  two  groups,  according  as  they  con- 
tain two  or  only  one  ethylenic  linking.  The  best  known  representa- 
tive of  the  first  class  is  the  Avidely  distributed  Ijevorotatory  sesqui- 
terpene, which  is  characterised  by  the  crystalline  additive  product 
which  it  forms  with  two  molecules  of  the  halogen  acids ;  the  occur- 
rence of  this  hydrocarbon  in  the  oils  of  cubebs,  savin,  cadinum,  betel, 
camphor,  galbanum,  patchouli,  juniper,  asafoetida,  coto-bark,  and 
olibanum  has  been  proved.  The  author  proposes  the  name  cadinene 
for  this  sesquiterpene. 

Cadinene  contains  two  double  linkings,  and  differs  from  caryophyl- 
lene in  having  a  rather  higher  boiling  point  and  in  giving  crystalline 
additive  products  with  the  halogen  acids.  Clovene  differs  from  car^'o- 
phyllene  in  not  combining  with  water,  and  in  not  forming  a  crystal- 
line nitrosochloride  ;  it  seems  to  contain  only  one  ethylenic  linking. 
The  hydrocarbon  which  generally  occurs  with  cadinene  in  ethereal 
oils,  and  which  differs  from  the  latter  in  not  giving  crystalline  addi- 
tive products  with  halogen  acids,  is  also  certainly  not  identical  with 
caryophyllene.     The  sesquiterpene  obtained  from  patchouli-camphor. 
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which  is  better  termed  patchouli  alcohol,  must  also  be  regarded  as  a 
distinct  compound,  and  is  possibly  related  to  cedrene,  the  sesquiter» 
pene  of  cedar  oil,  F.  S.  K. 

Ethereal  Oil  of  Paracoto  Bark.  By  O.  Wallace  and  T. 
Rheixdorff  (An7ialen,  271,  300 — »S08). — The  ethereal  oil  which  is 
obtained  as  a  bye-product  in  the  separation  of  the  therapeutic  con- 
stituents occurring  in  paracoto  bark  has  been  previously  examined 
by  Jobst  and  Hesse,  according  to  whom  it  contains  a-paracotene, 
C12H18 ;  y3-paracotene,  CuHig ;  a-paracotol,  CisHsiO  ;  and  (3-  and  7- 
paracotol,  C28H40O2.  A  sample  of  the  ethereal  oil  in  question,  which 
had  been  separated  by  distillation  into  "  light  "  and  "  heavy "  oil, 
was  examined  by  the  authors  with  the  following  results  : — The  frac- 
tions of  lowest  boiling  point  give,  when  shaken  with  sodium  hydrogen 
sulphite,  a  very  small  quantity  of  a  crystalline  substance,  which,  when 
treated  with  dilute  sulphuric  acid,  gives  oif  an  odour  recalling  that  of 
benzaldehyde  ;  this  compound  could  not  be  characterised,  as  it  is  formed 
in  such  small  quantities.  When  the  portions  of  light  oil  which  boil 
at  130 — 140°  are  saturated  with  a  glacial  acetic  acid  solution  of 
hydrogen  bromide,  the  mixture  being  well  cooled,  a  crystalline  sub- 
stance is  soon  deposited ;  this  compound  melts  at  121°,  has  the  com- 
position CisHoeBrj,  and  can  be  readily  converted  into  a  hydrocarbon, 
C15H24,  which  boils  at  272°  ;  this  hydrocarbon  gives  a  crystalline 
dihydrochloro-derivative,  C15H26CI2,  which  melts  at  118°,  and  has  a 
specific  rotatory  power  of  [ajj)  =  —33*5°  in  chloroform  solution  ; 
these  facts  prove  that  the  hydrocarbon  in  question  is  identical  with 
cadinene  (compare  preceding  abstract). 

The  fractions  of  lowest  boiling  point  obtained  from  the  oil  of  coto 
bark  also  contained  cadinene. 

When  the  mother  liquors  from  the  crystalline  dihydrobromo-deri- 
vative  described  above  are  treated  with  potash  and  submitted  to 
steam  distillation,  an  oil  passes  over;  this  is  acted  on  readily  by 
bromine  in  ethereal  solution,  with  evolution  of  hydrogen  bromide 
and  formation  of  tribromomethyleugenol.  The  presence  of  methyl- 
eugenol  in  the  coto  bark  oil  is  further  proved  by  the  fact  that,  when 
the  "  heavy  "  oil  is  oxidised  with  potassium  permanganate  it  yields 
veratric  acid  (dimethoxybenzoic  acid). 

When  methyleugenol  is  dissolved  in  light  petroleum,  and  treated 
with  an  aqueous  solution  of  sodium  nitrite  and  dilute  acetic  acid,  it 
is  converted  into  a  solid,  unstable  compound,  which  melts  at  about 
125°,  and  has  the  composition  C3H5-C6H3(OMe)2-No03.         F.  S.  K. 

Essential  Oil  of  Garlic  (Allium  sativum).  By  F.  W. 
Semmler  (Aorh.  Pharm.,  230,  434 — 443). — Grarlics  were  foand  to 
yield  0*09  per  cent,  of  their  weight  of  a  yellow-coloured,  optically  in- 
active essential  oil,  which  has  the  well  known  intense  odour ;  it  sp. 
gr.  at  14*5°  is  l*0o25.  It  deposits  a  small  quantity  of  crystals  when 
cooled  in  a  freezing  mixture,  does  not  contain  oxygen,  and  decom- 
poses when  heated  at  150°  (compare  Wertheim,  Arch.  Pharm.., 
1891,  1).  The  oil  was  fractionally  distilled  under  a  pressure  of 
16  mm. 
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Fraction  1  (6  per  cent.)  consists  of  allylpropyl  bisulphide^ 
CsHsS'SPr,  a  bright  yellow  oil  of  sp.  gr.  1'0231  at  15°,  boiling  at 
66 — 69°  (16  mm.),  and  having  the  odour  of  onions;  it  gives  volum- 
inous precipitates  with  mercuric  and  auric  chlorides,  which  are  spar- 
ingly soluble  in  alcohol,  and,  when  treated  with  zinc-dust  at  130°,  yields 
a  compound,  CeHiaS.  It  is  decomposed  by  oxidising  agents  with  the 
production  of  carbonic  anhydride,  oxalic  acid,  propionic  and  lower 
fatty  acids,  and  sulphuric  acid. 

Fraction  2  (60  per  cent.)  is  diallyl  bisulphide,  82(03115)2,  a  light- 
yellow  oil,  having  the  odour  of  garlic;  it  is  rendered  colourless  by 
distilling  with  a  little  potassium,  when  it  passes  over  at  78 — 80° 
(16  mm.).  It  has  a  sp.  gr.  at  148°  =  1*0237,  and  on  reduction  with 
zinc-dust,  yields  a  compound,  CeHioS,  which  boils  under  the  ordinary 
pressure  at  135 — 139° ;  it  also  reacts  with  potassium,  decomposes  into 
carbonic  anhydride,  oxalic,  formic,  and  acetic  acids,  on  oxidation  with 
nitric  acid,  combines  with  halogens,  and  does  not  react  with  mercuric 
oxide,  even  at  100°. 

Fraction  3  (20  per  cent.),  representing  the  portion  passing  over 
between  112°  and  122°  (16  mm.),  has  the  empirical  formula 
CgHioS;.,  its  sp.  gr.  at  15°  being  1*0845  ;  it  yields  the  compound, 
CeHioS,  when  heated  with  zinc-  dust. 

Fraction  4  (10*5  per  cent.)  consists  of  the  residue  boiling  above 
122°  (16  mm.)  ;  it  decomposes  if  the  distillation  is  continued.  On 
analysis,  values  were  obtained  approximating  to  those  required  by  the 
formula  CeHjoSi. 

Oil  of  garlic  contains,  therefore,  neither  allyl  sulphide,  as  stated  by 
Wertheira  (loc.  cit.),  nor  a  sesquiterpene,  as  stated  bv  Beckett  and 
Wright  (Jahresb.,  1878,  398).  "^     A.  R.  L. 

Note. — The  sesquiterpene,  to  which  the  author  refers,  was  obtained 
by  Church  from  oil  of  cloves,  and  examined  by  Beckett  and  Wright 
(this  Journal,  1876,  i,  6).  It  is  erroneously  stated  in  the  Jahresbcricht 
(loc.  cit.)  that  the  terpene  was  isolated  from  oil  of  garlic  (Knob- 
lauchol).  A.  R.  L. 

Essential  Oil  of  Onion  (Allium  cepa,  L.).  By  F.  W.  Semmlek 
(Arch.  Pharm.,  230,  443— 448).— Onions  yield  O'OOo  per  cent,  of 
their  weight  of  a  dark-brown,  essential  oil,  v;hich  does  not  contain 
oxygen,  has  a  sp.  gr.  at  87°  =  1'041,  and  exhibits  a  rotation  of 
—  5°  in  a  100  mm.  tube ;  a  small  quantity  of  crystals  sepai*ate  on 
cooling  it  in  a  freezing  mixture.  As  it  decgmposes  when  distilled  at 
the  ordinary  pressure,  it  was  fractionated  under  a  pressure  of 
10  mm. 

The  main  portion  of  the  oil  consists  of  a  compound,  CeHjoSz,  an  oil 
of  sp.  gr.  1-0234  at  12°,  which  boils  at  75—83°  (10  mm.),  and  is  con- 
verted into  the  compound  CeHuSo  on  treatment  with  potassium ;  this 
new  compound  boils  at  68 — 69°  (10  mm.),  and  seems  to  be  present  in 
small  quantity  in  the  original  oil.  The  compound  C6H12S2  is  converted 
by  zinc-dust  into  a  monosulphide,  C6H12S  (b.  p.  130°).  A  small 
quantity  of  a  substance  was  isolated  from  the  fractions  boiling  above 
100°    (10    mm.),    and    appears    to    be   identical    with    one    of    the 
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compounds  obtained  from  oil  df  asafoetida.  The  residue  boiling 
above  125°  (10  mm.)  contains  a  higher  sulphide,  and  gives  the  com- 
pound C6H12S  on  reduction  with  zinc-dust.  Neither  allyl  sulphide, 
nor  a  sesquiterpene,  were  present.  A.  R.  L. 

Menthylamine.  By  0.  Wallach  and  M.  Kuthe  {Ber.,  25, 3313 — 
3316). — The  preparation  of  menthylamine  from  menthone  and  am- 
monium formate  has  been  described  by  Wallach  (Abstr.,  1892,  500), 
whilst  Andres  and  Andreeff  obtained  menthylamine  by  the  reduction 
of  menthone  oxime  (Abstr.,  1892,  723).  A  comparison  of  the  two 
substances,  and  of  some  derivatives,  shows  that  whilst  the  bases  have 
almost  identical  boiling  points,  they  and  their  derivatives  have 
opposite  and  equal  optical  activities,  the  first  being  dextrorotatory, 
the  second  laevorotatory.  The  compound  prepared  from  ammonium 
formate  always  contains  a  little  laevorotatory  menthylamine.  The 
following  table  gives  the  melting  points  of  the  chief  derivatives  of 
these  compounds ;  column  I  refers  to  Wallach's  compound,  column  II 
to  Andres  and  Andreeff's  :- — 

I.  II. 

Menthylamine  hydrogen  chloride, 

CioH:i9-NH2,HC1 M.  p.  189-  Unmelted  at  283° 

Formvlmenthvlamine, 

CioiligNH- COH „     117— 1 18°  M.  p.  102° 

Aeetylmenthjlamine, 

CiqHig-NHAe „     168°  „     3  44° 

Propionylmenth  vlamine, 

CioHig-NHCOEt „     151°  „       89° 

'    Butvry  hue  nth  vlamine, 

C'loHig-NH-COPi-a „     106°  „       76—77° 

Phenylmenthylthioearbamide, 

CioIIi9-NH-CS-NHPh „     178—179°  „    1*^^° 

J.  B.  T. 

Constituents  of  Oil  of  Thuja.  By  0.  Wallach  (Annalen,  272, 
99 — 122). — Thuja  oil,  which,  according  to  Jahns  (Arch.  Pharm.,  221, 
748),  consists  principally  of  thujol,  an  isomeride  of  camphor,  can  be 
separated  by  distillation  into  three  principal  fractions  boiling  at 
160—190",  190—200°,  and  200—215°  respectively.  The  fraction  of 
lowest  boiling  point  contains  pinene,  probably  also  ethereal  salts  of 
acetic  acid.  The  intermediate  fraction,  which  forms  the  principal 
portion  of  the  oil,  consists  of  a  mixture  of  levo-fenchone  and  thujone, 
which  can  be  only  partially  separated  by  repeated  fractional  distilla- 
tion. The  fraction  of  highest  boiling  point  has  not  yet  been  in- 
vestigated. 

Levo-fenclw7iej  CioHieO,  is  easily  obtained  in  a  pure  state  by  boiling 
the  fraction  distilling  at  190 — 195°  with  concentrated  nitric  acid  in 
order  to  oxidise  the  thujone,  and  then  distilling  the  unchanged 
fenchone  with  steam.  It  melts  at  5",  boils  at  192 — 194°,  and  its 
sp.  gr.  is  0*948  at  20° ;  its  specific  rotatory  power  is  [a]j)  =  —66*94°, 
and  its  refraction  [7*]^  =  1*46355  or  M  =  44*2 1,  the  calculated 
value  being  M  =■  4411  ;  these  properties  show  it  to  be  the  optical 
isomeride  of  the  dextro- fenchone  previously  described  (Abstr.,  1891, 
218  and  1086  ;  1892,  1237). 
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Levo-fenchyl  alcohol,  doHn'OH,  prepared  by  reducing  the  ketone 
with  sodium  and  alcohol,  has  a  specific  rotatory  power  [aju  = 
10-36°. 

LevO'fenchone  oxime,  CloHieiN'OH,  the  nitrile,  CgHis'CN,  the  a-iso- 
oxime,  CioHnNO,  the  fi-iso-oxime,  levo-fenchylamine,  and  some  of  its 
derivatives,  were  prepared  and  found  to  be  identical,  except  as 
regards  the  sign  of  their  rotatory  power,  with  the  corresponding 
derivatives  of  dextro-fenchone  (Zoc.  cit.). 

A  number  of  the  racemic  modifications  of  the  derivatives  of 
fenchone  were  obtained  by  the  combination  of  the  two  active  modifi- 
cations ;  in  the  following  table,  the  melting  points  of  the  active  and 
inactive  compounds  are  given  : — 


Fenchyl  alcohol... 
Fenchone  oxime . . . 

a-Iso-oxime 

(S-Iso-oxime 


Active. 


40° 
160—161 
114—115 

137 


Inactive, 


33—35' 

158—160 

98—99 
160—161 


Active.    Inactive. 


Benzylidenefenchyl-  I 

amine 42°      i    liquid 

Hydroxybenzylidene-  | 

fenchylamine 95       j  64 — 65° 

Phenylfenchyltliio-        \  j 

carbamide' 152—153  169—170 


Thiijone,  doHieO,  boils  at  a  higher  temperature  than  fenchone,  but 
it  is  doubtful  whether  it  has  yet  been  obtained  free  from  the  latter. 
It  combines  with  hydroxylamine  yielding  an  oily  oxime,  and,  on 
reduction  with  sodium  and  alcohol,  it  is  converted  into  an  alcohol  of 
the  composition  CioHigO,  boiling  at  210—212°. 

Thujylamine  is  obtained,  together  with  fenchylamine,  when  crude 
thujone  is  heated  with  ammonium  formate  and  the  product  hydro- 
lysed  ;  it  is  purified  by  means  of  its  hydrochloride,  which  is  insoluble 
in  ether,  that  of  fenchylamine  being  soluble ;  it  boils  at  198 — 199°. 
The  hydrochloride,  CioHigNjHCl,  and  the  nitrate  are  readily  soluble  in 
water,  but  the  sz^ZpTi-a^e  is  only  sparingly  soluble;  the platinochloride 
has  the  composition  (CioHi9N)2,H2PtCl6.  When  the  hydrochloride  is 
submitted  to  dry  distillation,  it  is  decomposed  into  ammonium  chlor- 
ide and  a  hydrocarbon  of  the  composition  C10H16,  which  is  named 
thujene;  this  compound  boils  at  172 — 175°,  its  sp.  gr.  is  0*84.0  at  20°, 
and  its  refractive  power  is  [iiji)  =  1*4761. 

a-Thujaketonic  acid,  CioH'ieOa,  or  fi-thujaketonic  acid,  CloHieOa,  is 
produced  when  thujone  is  oxidised  with  potassium  permanganate, 
but  the  conditions  which  lead  to  the  formation  of  one  or  the  other 
compound  have  yet  to  be  determined. 

The  a-acid  crystallises  from  water  in  well-defined,  transparent 
plates,  melts  at  75 — 7<6°,  and  is  completely  soluble  in  about  40  parts 
of  boiling  water;  when  heated,  it  is  converted  into  a  ketone  with 
evolution  of  carbonic  anhydride.  The  silver  salt,  doHijOsAg,  is  only 
sparingly  soluble  in  cold  water.  The  oxime,  CioHnNOa,  separates 
from  alcohol  and  water  in  crystals,  melts  at  about  168°  with  decom- 
position, and  is  only  sparingly  soluble  in  ether,  and  very  sparingly 
in  water. 
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The  /3-acid  crystallises  from  boiling  water  in  small  needles,  melts 
at  78 — 79°,  and  is  completely  soluble  in  about  70  parts  of  boiling 
waier.  The  silver  salt,  CloHisOsAg,  separates  from  boiling  water,  in 
which  it  is  only  very  sparingly  soluble,  in  crystals.  The  oxime, 
C10H17NO3,  melts  at  104 — 106°,  and  separates  from  dilute  alcohol  in 
needles. 

Methyl  heptylene  ketone,  CgHieO,  is  formed,  together  with  a  smaller 
quantity  of  a  liquid  acid  and  carbonic  anhydride,  when  /3-thujaketonic 
acid  is  submitted  to  dry  distillation.  It  boils  at  184 — 186°,  and  is 
volatile  with  steam;  its  sp.  gr.  is  0'854  at  20°,  and  its  refraction 
[^]d  =  1-44104.  It  combines  directly  with  bromine,  and  yields  an 
oxime  on  treatment  with  hydroxylamine  ;  it  is  readily  oxidised  by 
potassium  permanganate,  and,  on  reduction  with  sodium  and  alcohol, 
it  is  converted  into  an  alcohol  which  has  an  agreeable  odour  recalling 
that  of  linalol.  When  warmed  with  zinc  chloride,  it  is  converted 
into  an  unsaturated .  hydrocarbon  of  the  composition  C9H14,  which 
yields  solid  nitro-derivatives  on  treatment  with  concentrated  nitric 
acid.  F.  S.  K. 

Camphors  containing  the  Group  CO-CHg.  By  F.  W.  Semmler 
(Ber.,  25,  334^3— 3^52) .—Tanacetone,  C13H16O  =  C8Hi3-CO-CH3,  is 
contained  in  the  oils  of  tansy  (Tanacetum  vulgare),  absinth,  sage,  and 
thuja,  usually  to  the  extent  of  about  50  per  cent. ;  it  may  be  sepa- 
rated by  means  of  its  crystalline  sodium  hydrogen  sulphite  compound 
or  its  oxime.  It  is  an  oil  boiling  at  84'5°  under  13  mm.  pressure, 
dissolves  in  ether  but  not  in  water,  has  a  sp.  gr.  0*9126  at  20°,  its  re- 
fractive power  [n']j)  =  1"4495,  and  its  rotation  is  +38°  30'  ina  column 
200  mm.  long.  It  appears  to  have  the  formula  given  at  the  end 
of  this  abstract.  When  reduced  with  sodium,  it  yields  tanacetyl 
alcohol,  CgHia'CHMe-OH,  which  boils  at  92'5°  under  13  mm.  pressure, 
lias  a  sp.  gr.  of  0*9249  at  20°,  and  a  refractive  power  [w]d  =  1*4635. 
This  substance  behaves  like  a  saturated  compound,  bromine  forming 
substitution,  and  not  additive  derivatives  ;  phosphoric  chloride  con- 
verts it  into  tanacetyl  chloride,  boiling  at  72°  under  10  mm.  pressure. 
With  hydroxylamine,  tanacetone  yields  tanacetoxime,  CgHis'CMeil^OH, 
which  melts  at  51*5°  and  boils  at  135 — 136°  under  20  mm.  pressure. 
When  reduced  with,  sodium,  the  oxime  yields  tanaceti/lamine^ 
CsHis'CHMe'NHz,  which  boils  at  80*5°  under  14  mm.  pressure,  has 
a  sp.  gr.  of  0*8743  at  20°,  and  a  refractive  power  [n'jjy  =  1*462  ; 
it  behaves  like  a  fatty  amine  in  taking  up  carbonic  anhydride  from 
the  air.  Its  hydrochloride,  CioHigNjHCl,  is  insoluble  in  ether ; 
when  distilled,  it  yields  tanaceteiie,  CioHie,  which  boils  aj}  60 — 63° 
under  14  mm.  pressure,  has  a  sp.  gr.  of  0*8408  at  20°,  and  a  refrac- 
tive power  [7i]d  =  1*476  ;  it  appears  to  be  a  terpene  with  two  ethylene 
linkings. 

When  tanacetone  is  shaken  with  alkaline  hypobromite,  bromoform 
is  liberated  (proof  of  CO'CHa  group)  and  tanacetogenic  acid  formed. 
This  is  an  oil  which  boils  at  113*5°  under  15  mm.  pressure,  and  forms 
needles  when  placed  in  a  freezing  mixture  ;  it  behaves  like  a  saturated 
compound ;  its  silver  salt,  C9Hi302Ag,  is  somewhat  sensitive  to  light. 
If  tanacetone  is  oxidised  with  permanganate,   tanacetohetocarboxylic 
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acid  IS  formed ;  this  crystallises  from  light  petroleum  in  needles 
melting  at  78°,  but  from  hot  water  nsually  in  rhombohedral  plates 
melting  at  74-5°.  These  two  varieties  are  probably  geometrically 
isomeric,  and  are  identical  with  the  /3-  and  a-thujaketonic  acids  of 
Wallach  (preceding  abstract).  The  silver  salt,  CioHijOsAg,  forms 
a  white  precipitate  ;  the  oxime,  CioHi602!NOH,  exists  in  two 
varieties,  a-  melting  at  IGS'S"  and  13-  at  103°,  prepared  respectively 
from  the  acids  melting  at  74-5°  and  78°.  If  the  acid  itself  is  dis- 
solved in  soda  and  bromine  added,  bromoform  and  tanacetogendicarh- 
oxylic  acid  are  formed.  This  acid  melts  at  141*5°,  but  a  geometrically 
isomeric  variety,  melting  at  a  much,  lower  temperature,  appears  also 
to  exist.  It  yields  a  silver  salt,  C9Hi204Ag2,  and,  like  all  orthodicarb- 
oxylic  acids,  an  anhydride  when  heated  with  acetic  anhydride.  This 
anhydride,  C9H12O3,  forms  white  needles,  melts  at  55°,  and  boils 
at  l71*5°  under  16  mm.  pressure.  When  the  acid  is  fused  with 
potash,  pimelic  acid  is  formed,  but  if  distilled  with  soda-lime,  it 
yields  tafiacetophorone,  C8H12O,  an  oil  with  an  odour  like  that  of 
camphorone.  This  boils  at  89 — 90°  under  13  mm.  pressure,  ■  and 
has  a  refractive  power  \_n']j)  =  1'4817;  it  appears  to  be  a  ketone. 

The  formulae  assigned  to  the  above-mentioned  compounds  are  as 
follows  : — 

Tanacetone.  Tanacetogenic  acid. 

CH2-C-(CHMe2)-CMeO      CH2-C(CHMe2)-COOH 
CHo-CH-COOH      '      CH2-CH-C00H 

Tanacetoketocarboxylic  acid.  Tanacetogendicarboxjlic  acid. 

C.  F.  B. 

Campholamine.  By  G.  Errera  (Gazzetta,  22,  ii,  109 — 122; 
compare  Abstr.,  1892,  1345). — Campholamine,  CioHjg'NHo,  is  prepared 
by  saturating  a  boiling  solution  of  campholonitrile  in  absolute 
alcohol  with  sodium,  adding  water,  acidifying  the  solution  with 
hydrochloric  acid,  and  distilling  in  a  current  of  steam  to  eliminate 
any  unchanged  nitrile.  On  rendering  the  solution  alkaline  with  soda, 
and  again  distilling  in  a  current  of  steam,  the  pure  amine  is  ob- 
tained as  a  colourless  oil  lighter  than  water.  It  has  an  alliaceous, 
ammoniacal  odour,  and  boils  at  210°,  but  is  readily  volatile  at  ordin- 
ary temperatures.  It  absorbs  carbonic  anhydride  from  the  air, 
forming  a  white,  crystalline  substance,  which  is  probably  carnjpholyl 
camphocarbamate,  Ci(,Hi9*]N"H*CO*NH2(OH)*CioHi9.  The  amine  is  in- 
soluble in  alkalis,  and  sparingly  soluble  in  water.  The  hydrochloride, 
CioHio'NHsjHCl,  crystallises  in  colourless,  silvery  laminae,  soluble  iu 
water,  and  decomposes  on  heating.     The  platinochloride, 

(C,H,9-lSH2)2,H2PtCl6, 

separates  from  alcohol  in  beautiful  yellow  laminoe.     The  nitrate  is 
sparingly  soluble  in  cold  water,  and   forms  silvery  scales ;  it   melts 
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witli  decomposit-.ion  at  210°  or  220°,  accordlnof  as  the  heating  is  slow 
or  rapid.  The  benzoyl  derivative  crystallises  from  light  petroleum  in 
lustrous,  colourless  needles,  meltipg  at  98''. 

Phenyl campholylthincarhamide,  NHPh'CS'XH'dnTTjg,  is  obtained  by 
the  interaction  of  ethereal  solutions  of  campholamine  and  phenyl- 
thiocarbimide  in  molecular  proportion.  The  carbamide  separates 
immediately,  and  crvstallises  from  dilute  alcohol  in  colourless  needles 
melting  at  117 — 118°;  it  is  very  soluble  in  alcohol,  sparingly  so  in 
light  petrolenm,  and  insoluble  in  water. 

Campholylcamphelylcarhamide,  CmHia'^H'CO'NH'CoTTi-,  is  obtained 
by  the  action  of  campholamine  on  camphelylthiocarbimide  in  ethereal 
solution.  It  separates  f»'om  dilute  alcohol  in  lustrous,  colourless 
needles  meltinor  at  259 — 260° ;  it  is  very  soluble  in  alcohol,  sparingly 
so  in  ether,  and  insoluble  in  water. 

On  mixing  hot  aqueons  solutions  of  silver  nitrite  and  camphol- 
amine hydrochloride. in  molecnlar  proportion,  campholamine  nitrite  is 
formed,  and  on  proloncred  boiling  with  water,  decomposes  with  evo- 
lution of  nitrogen,  and  formation  of  an  oil,  which  distils  wath  the 
steam.  The  oil.  after  washing  with  dilute  hydrochloric  acid,  is  dried, 
and  on  fractional  distillation  yields  two  products,  boiling  at  160 — 165"^ 
and  200 — 205°  respectively.  The  former,  campholene,  C10H18,  is  a 
mobile,  colourless  liquid  of  pleasant  odour,  which  immediately  rednces 
permanganate  or  bromine  water.  It  boils  at  163°,  a,nd  is  possibly 
identical  with  the  hvdrocarbon  obtained  by  Weyl  {Ber.,  1,  96)  by 
heating  camphor  with  hydriodic  acid.  The  substance  boiling  at  the 
higher  temperature  is  campJiolyl  alcoJiol,  CmHip'OH  ;  it  is  a  colourless, 
slightly  oily  liquid,  of  pleasant,  aromatic  odour,  and  boils  at  203°. 

The  author  terms  the  hydrocarbon  CmHis  campholene,  identifying 
it  with  the  campholic  series;  its  lower  homologue,  CoHir,  which  is 
ordinarily  termed  campholene,  the  author  pre'^ers  to  call  camphelene. 
The  con.stitutional  formulse  involved  in  the  above  reactions  are  dis- 
cussed, but  no  definite  result  is  arrived  at. 

Campholenamide  is  optically  active,  and  melts  at  127 — 128°.  In 
5 — 9  per  cent,  solutions  [a]j)  =  —8*8°  approximately. 

W.  J.  P. 

Derivatives  of  Amethylcamphonitroketone.  Bv  P.  Caze- 
NEUVE  (B>dJ.  8or.  Ghiw..  [8],  7,  327—331  ;  compare  Abstr.,  1892, 
999  and  1085). — The  sorlium  derivative  of  amethylcamphonitroketone. 
NOa'CgHinNaO  +  2II2O,  forms  red,  micaceous  scales,  is  soluble  in 
water  a.nd  in  alcohol,  and  deflagrates  on  heating.  The  ethyl  deriva- 
tive, NOa'CgHioEtO,  obtained  by  heating  the  potassium  compound 
with  excess  of  ethyl  iodide  in  a  sealed  tube  at  130°.  is<  a  syrupy 
liquid  notmiscible  with  water,  but  soluble  in  alcohol  and  ether  ;  when 
treated  with  sodium  ethoxide,  it  decomposes  into  ethyl  ether  and 
the  sodinm  derivative  of  the  nitro-ketione,  but  if  dissolved  in 
toluene  and  heated  with  sodinn),  it  is  converted  into  an  amorphous 
co7npound  NOi'CctB.Q'Na.'EtO.  The  acetyl  derivative,  NOo'CgHio A cO,  is 
obtained  by  adding  acetic  chloride  to  the  anhydrous  sodium  or  pota«!- 
sium  derivative,  or  by  heating  them  with  acetic  anhydride  at  150°; 
the  product  is  triturated  with  cold  alkali  and  crystallised  from  alcohol  ; 
it  forms  six-sided  tables,  melts  at  65°,  .explodes  at  250°,  and  decom- 
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poses  into  ethyl  acetate  and  tlie  sodium  derivative  of  the  nitro-ketone 
on  treatment  with,  sodium  ethoxide.  When  the  acetyl  derivative  is 
dissolved  in  toluene  and  treated  with  sodium,  the  compound 
NOs'CgHgNaAcO  is  formed  ;  it  has  the  colour  of  mercuric  iodide, 
dissolves  in  water,  but  is  gradually  decomposed  by  it,  and  is  more 
soluble  in  alcohol.  A  compound  soluble  in  alkalis  is  also  formed  in 
this  reaction;  it  is  perhaps  a  pinacone.  A.  R.  L. 

Tinctorial  Properties  of  Amethylcamphonitroketone.      By 

P.  Cazkneuve  (Bull.  Soo,  Chim.  [3],  7,  331— 382).— Amethylcampho- 
nitroketone (precedino-  abstract)  dyes  wool  or  silk  without  a  mordant, 
not,  however,  in  an  alkaline  bath  ;  cotton  mordanted  with  tannin  also 
fixes  the  compound.  The  compound  contains  the  chromophoric 
jjroup  NO2,  but  no  salt-forming  (auxochromic)  group.  The  group 
CH2  is  of  an  acidic  nature  by  virtue  of  its  position  between  the 
groups  ^02  and  CO  (see  Abstr.,  1892,  1085),  and  the  tinctorial  pro- 
perties of  the  nitroketone  are,  perhaps,  to  be  ascribed  to  this  circum- 
stance. A.  R.  L. 

Coniferin.  By  E.  0.  v.  Lippmann  {Ber.,  25,  3220— 3221).— The 
author  has  isolated  coniferin  from  Scorzonera  hispanica.  Vanillin  ap- 
peared also  to  be  present  in  small  quantities,  but  could  not  be  separ- 
ated from  other  aldehydic  substances  present.  L.  T.  T. 

Reduction  Products  of  the  Santonins,  Santonone,  and  Iso- 
santonone.  By  Gr.  Geassi-Cristaldi  (Gazzetta,  22,  ii,  123—129; 
compare  Abstr.,  1892,  869). — Santonone, 

co<  I         -     2 1  •       II      ,1  ,      '      '  I  >co.    • 

O CH CiCMeCH   CHCMeiC CH O 

This  lactone  is  prepared  by  gradually  adding  zinc-dust  (5 — 6  grams) 
to  a  hot  solution  (300  c.c.)  of  santonin  (10  grams)  in  acetic  acid  (50 
per  cent.),  preferably  in  presence  of  a  little  platinum  tetrachloride. 
After  six  hours'  heating,  the  crystalline  deposit  is  collected,  w^ashed 
with  water,  dried,  and  extracted  with  boiling  alcohol  in  a  reflux  ap- 
paratus. Santonone  separates  from  the  alcoholic  solution  on  cooling. 
It  forms  silky,  white  needles  melting  at  223° ;  it  is  very  soluble  in 
benzene,  less  so  in  hot  alcohol,  ethei",  or  dilute  acetic  acid,  and  in- 
soluble in  water.  It  is  optically  active  in  solution  ;  for  a  2  per  cent, 
solution  in  benzene  \_a.~\j)  =  H-129'46°;  its  molecular  weight,  as  de- 
termined by  the  cryoscopic  or  the  boiling-point  method  in  benzene 
solution,  is  normal. 

Santononic  acid,  CaoHg^Oe,  is  a  bibasic  acid,  obtained  by  boiling  a 
solution  of  santonone  in  dilute  barium  hydroxide  for  10  hours.  After 
precipitating  the  excess  of  barium  by  carbonic  anhydride,  and  filter- 
ing, the  acid  is  precipitated  by  acetic  acid,  collected,  washed,  dis- 
solved in  absolute  alcohol,  and  allowed  to  crystallise.  It  is  thus 
obtained  in  beautiful,  micaceous  laminae  melting  at  215 — 216°  wdth 
decomposition.  It  is  very  soluble  in  ethyl  or  methyl  alcohol,  spar- 
ingly so  in  ether,  benzene,  ethyl  acetate,  or  chloroform,  and  insoluble 
in  water.      In  a  1  per  cent,  alcoholic  solution,   it  lias  the  specific 
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rotatory  power  \_oc]d  =  +37*08"  at  20'.  The  aqneous  soTntion  of  its 
ammonium  salt  gives  white  precipitates  with  zinc,  mercuric,  lead, 
or  cadmium  salts;  precipitates  are  produced  on  heating  with  man- 
ganese, nickel,  or  cobalt  salts.  Copper  sulphate  gives  a  blue  precipi- 
tate.  On  dehydration  with  acetic  anhydride,  the  acid  yields  santonone. 

Isosantonone,  C30H34O4,  an  isomeride  of  santonone,  is  obtained  by 
slowly  adding  concentrated  sulphuric  acid  to  a  cooled,  concentrated 
alcoholic  solution  of  santononic  acid.  It  is  a  white  substance  melting 
with  decomposition  at  280°  ;  it  is  very  soluble  in  chloroform,  spar- 
ingly in  ethyl  acetate,  acetic  acid,  ether,  ethyl  or  methyl  alcohol, 
and  benzene,  and  insoluble  in  water  or  light  petroleum.  It  gives  a 
normal  molecular  weight  by  the  cryoscopic  method  in  acetic  acid  solu- 
tion, and  in  a  1  per  cent,  glacial  acetic  acid  solution  has  the  specific 
rotatory  power  [a]D  =  —264*7°.  It  is  also  formed  on  heating  a 
solution  of  santononic  acid  in  dilute  alcohol,  water,  or  ether  on  the 
water-bath.  The  glacial  acetic  acid  solution  of  santononic  acid  is 
laevorotatory  owing  to  partial  conversion  into  santonone ;  the  Igevo- 
rotation  gradually  increases.  Isosantonone  may  be  also  prepared  by 
slowly  adding  zinc-dust  to  a  heated  solution  of  santonin  (10  grams) 
in  70  per  cent,  acetic  acid  (300  c.c.)  ;  a  little  platinum  tetrachloride 
is  also  added.  After  six  hours'  heating  on  the  water-bath,  the  iso- 
santonone is  precipitated  from  the  solution  by  water. 

Isosantononic  acid,  CaoHsgOe,  an  isomeride  of  santononic  acid,  is  pre- 
pared from  isosantonone  in  the  same  way  as  santononic  acid  is  ob- 
tained from  santonone.  It  is  a  white  powder  which  melts  at 
167 — 168°.  On  heating  at  200°,  it  is  reconverted  into  isosantonone ; 
the  same  change  occurs  slowly  at  100°.  It  is  optically  active  in 
solution  ;  in  a  1  per  cent,  alcoholic  solution  [ajj,  =  _ 40-39°.  Solu- 
tions of  its  salts  are  very  unstable,  decomposing  with  separation  of 
the  lactone ;  the  silver  salt,  CsoHseOsAgs,  is  a  white,  granular  powder. 

There  is  a  very  marked  analogy  in  properties,  indicating  constitu* 
tional  similarities,  between  the  hyposantonines  and  the  santonones. 

W.  J.  P. 

Santonin.  By  J.  Klein  (Arch.  P/mrm.,  230,  499— 513). — Con- 
stitutional formulae  for  santonin  have  been  proposed  by  Cannizzaro 
(Abstr.,  1886,  73),  and  recently  by  Grassi-Cristaldi  (Ber.,  24,  Ref. 
908),  which  represent  it  as  a  hydrogeuised  naphthalene  derivative. 
The  author  points  out,  hov/ever,  that  in  the  production  of  naphth 
alene  derivatives  from  santonin,  three  carbon  atoms  are  invariably 
removed,  which  may  exist  in  the  compound  as  an  isopropyl  group. 
Taking  into  account  this  possibility,  together  with  the  fact  that 
cineol  occurs  in  wormseed  together  with  santonin,  it  seems  not 
improbable  that  santonin  may  be  related  to  the  terpenes,  and  be  a 

,     .     ,.         ^        ,    ^         ,         CH^-CMe-CH-CHo'CH, 

derivative   or   a    hydrocarbon,     \^    '  ,,     '  I  ,   which 

^  CH2-CMe-CH-CH,-0H-CHMe2 

may  be  named  santogenene.       Santoninic   acid    would  then  be  JcetO' 
hydroxy santogenenic  acid  and  santonin  ketohydroxi/santogenenic  lactone. 
Dihydroxijsantogenenic  acid,  OH*Ci3Hi8(CH*OH)*COOH,  is  obtained 
by  the  action  of  sodium  on  an  alcoholic  solution  of  santonin ;  it  forms 
white,  pointed  crystals,  melts  at  162 — 164°,  and  is  readily  soluble  in. 
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alcohol  and  ether.     The  silver  sailt  is  a  white,  crystalline  precipitate 
which  blackens  on  warming  with  water. 

Hydruxijsantogenenic  acid^  OH*Ci3Hi8(CH2)*COOH,  is  formed  when 
santonin  is  heated  with  hydriodic  acid  and  amorphous  phosphorus  ; 
it  crystallises  from  dilute  alcohol  in  delicate  needles,  melts  at  174°, 
and  is  readily  soluble  in  ether,  alcohol,  and  benzene.  The  silver  salt 
is  a  white,  amorphous  precipitate,  which  is  reduced  on  boiling  with 
water.  Cannizzaro  and  Carnelutti  obtained  an  acid  (m.  p.  178 — 179°) 
in  the  above  given  manner,  to  which  they  erroneously  ascribed  the 
formula  C15H20O3,  this  acid  being,  doubtless,  identical  with  that  just 
described. 

When  santonin  is  dissolved  in  a  mixture  of  glacial  acetic  acid  and 
alcohol,  and  an  excess  of  zinc-dust  gradually  added  to  the  hot  solu- 
tion, a  dilactone,  CC0H36O4,  separates  from  the  filtrate  on  adding  w^ater, 
whilst  a  compound  resembling  santonin,  but  melting  at  163 — 164'',  is 
isolated  on  evaporating  the  mother  liquor.  The  dilactone  crystallises 
from  alcohol  in  yellowish-green  needles,  melts  at  200 — 201°,  and 
when  dissolved  in  alcoholic  alkali,  the  solution  evaporated,  and  the 
residue  redissolved  in  water  and  hydrochloric  acid  added,  an  isomer- 
ide  more  sparingly  soluble  in  alcohol  and  crystallising  therefrom  in. 
small,  white  needles  is  obtained ;  this  melts  at  260 — 261°  forming  a 
dark  liquid.  The  compounds  are  provisionally  distinguished  as  a- 
and  y3-santogenenic  dilactone.  A.  R.  L. 

Santonin.  By  J.  Klein  (Ber.,  25,  3317— 8318).— When  bromine 
and  santonin  are  dissolved  in  molecular  proportion  in  glacial  acetic 
acid,  and  the  solution,  after  remaining  for  some  hours,  is  poured  into 
water,  an  additive  compound,  Ci5Hi803,C2H402,Br2,  is  precipitated  ; 
when  crystallised  from  alcohol,  it  melts  a  little  above  60°,  decom- 
poses on  exposure  to  light,  but  is  stable  when  kept  in  the  dark. 
Santonin  is  regenerated  when  the  additive  compound  is  boiled  with 
aqueous  alcoholic  potash  ;  whilst  hromosantonin,  CisHnBrOa,  is  ob- 
tained when  it  is  boiled  with  alcohol.  The  latter  crystallises  from 
alcohol  in  leaflets,  melts  at  149 — 151°,  and  its  behaviour  towards 
nitric  acid  indicates  that  the  bromine  is  contained  in  the  aromatic 
nucleus.  Santonin,  when  dissolved  in  alcohol  or  ether  and  treated 
with  hydrogen  chloride,  does  not  form  an  additive  compound,  but 
when  treated  with  phosphoric  chloride  (2  mols.),  it  yields  a  chloride^ 
CisHjeCloO,  which  seems  by  its  behaviour  towards  nitric  acid  to  contain 
the  chlorine  in  the  side-chain.  A.  R.  L. 

Cephalanthin.  By  C.  Mohrbp:rg  (Chem.  Centr.,  1892,  ii,  363; 
from  Arb.  Fharm.  Inst.  Borpat,  8,  20 — 50 ;  compare  Claasen,  Abstr., 
1890,  171). — By  extracting  cephalanthus  bark  with  boiling  water  and 
fractioqally  precipitating  the  extract  with  lead  acetate,  in  three 
fractions,  there  were  obtained  in  the  first  cephalanthin  and  colouring 
matters,  in  the  second  a  tannin,  and  in  the  third  a  saponin.  But 
the  greater  portion  of  the  cephalanthin  is  contained  in  the  pressed 
bark,  and  is  obtained  by  boiling  this  with  lime  w^ater,  precipitating 
the  lime  with  carbonic  anhydride,  and,  finally,  the  cephalanthin  with 
-hydrochloric  acid.     It  is  very  bitter,  even  in  dilution  of  1  :  15,000, 
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very  soluble  in  alcohol,  ethyl  acetate,  ammonia,  and  soda,  slightly  in 
hot  and  cold  water,  ether,  and  chloroform,  not  at  all  in  benzene  and 
light  petroleum.  It  is  a  feeble  acid,  and  displaces  carbonic  anhydride 
from  carbonares.  Its  composition  is  C22H34O6 ;  it  begins  to  liquefy  at 
177°,  and  melts  at  180'1°  (corr.),  and  in  alkaline  solution  lias  [ajo  = 
20'26°.  Strong  sulphuric  acid  colours  it  orange,  hydrochloric  acid 
violet,  sulphovanadic  acid  pink,  dilute  gallic  acid  or  strong  sulphuric 
at  70°  at  first  red,  then  violet,  a-naphtholsulphonic  and  thymolsul ph- 
onic acids  violet  or  reddish-violet.  Acids  decompose  it  into  a  sugar, 
CeH-nOe  (whose  phenylosazone  melts  at  196 — 198°),  and  an  acid  sub- 
stance, cephalantem,  delli^gOa ;  it  is  thus  a  glucoside. 

The  cephalanthus  tannin  mentioned  above  is  a  reddish-yellow 
powder,  soluble  in  alcohol  and  hot  water,  and  gives  a  green  colora- 
tion with  ferric  salts.  It  is  probably  a  mixture  of  "  true  tannic  acid  " 
with  another  substance,  the  cephalethin  of  Claasen.  The  cephalan- 
thus saponin  is  a  poison  which  dissolves  the  blood  corpuscles ;  it  is 
not  very  active,  however. 

Cephalanthin,  when  injected,  acts  as  a  poison,  dissolving  the  blood 
corpuscles,  the  colouring  matter  of  which  goes  into  the  serum  and 
the  urine  as  oxyhaemoglobin,  and  is  then  changed  into  methsemo- 
giobin.  Cramp,  vomiting,  and  paralysis  appear,  and  jaundice,  caused 
by  an  enormously  increased  secretion  of  bile.  Among  the  earlier 
symptoms  are  movements  of  the  intestines,  but  neitlier  the  heart, 
vagus  nerve,  nor  vasomotor  system  is  affected.  The  iron  separated 
out  in  the  liver  gets  into  the  spleen,  lymphatic  glands,  and  marrow, 
and  is  used  up  in  the  formation  of  blood  ;  a  part  goes  into  the  kidneys, 

0.  F.  B. 

Identity  of  Cascarin  and  Rhamnoxanthin.  By  T.  L.  Phipson 
(Compt.  rend.,  115,  474). — The  cascarin  obtained  by  Leprince  (Ab^tr., 
1892,  1488)  from  Ca^cara  sagrada  (Rhamnus  prushiana)  is  identical 
with  the  rhamnoxanthin  obtained  by  the  author  in  1858  from  the 
bark  of  Rhamnus  frangida.  C.  H.  B. 

Action  of  Hydrogen  Peroxide  on  Piperidine  Bases.  By  G. 
Merling  (Ber.,  25,  8123 — 3127). —  Hydroxy-bases  are  obtained  from 
tropidine,  tropine,  hydrotropidine,  and  methyl-a-  and  -/3-piprcoline  by 
allowing  these  compounds  to  remain  with  15  parts  ot  commercial 
hydrogen  peroxide  at  the  ordinary  temperature  for  some  days.  The 
hydroxy-bases  are  colourless,  crystalline  compounds,  are  very  hygro- 
scopic, cannot  be  distilled  without  decomposition,  and  have  a  faint 
alkaline  reaction.  They  are  unaltered  when  heated  with  concentrated 
hydrochloric  acid  at  140 — 170°.  The  action  of  hydrochloric  acid  on  hydr- 
oxytropine  has  not  been  examined.  Hydroxyhydro tropidine,  CsNHisO, 
obtained  from  hydrotropidine,  is  not  identical  with  tropine  or  with 
Liebermann's  pseudotropine,  and  therefoie  the  author  concludes  that 
the  oxygen  atom  is  not  attached  to  a  j-i-  or  7- methylene  group.  The 
author  believes  that  these  hydroxymethylpiperidine  bases  contain  the 
complex  H0'CH2'N<,  since  they  do  not  lose  water  when  heated 
with  concentrated  hydrochloric  acid,  and  secondary  piperidine  bases 
are  not  hydroxy lated  when  treated  with  hydrogen  peroxide.     Hydr- 

i  2 
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oxytropidine  and  liydroxjmethylpiperidine,  when  warmed  with  con- 
centrated liydriodic  acid  and  then  treated  with  sulphurous  acid  yield 
trop  dine  and  melhylpiperidine  respectively. 

a-Methy]tropidine,  C9NH15,  is  converted  by  hydrogen  peroxide  into 
the  compound  C9NH15O.  The  latter  is  very  unstable,  and  decomposes 
TV  hen  warmed  in  aqueous  solution,  probably  yielding  dihydrobenz- 
aldehyde  and  dimebhylamine. 

The  above  hydroxy-bases  were  characterised  by  means  of  the 
platinochlorides. 

Hydr oxytropidine  platinochloride,  (C7NH,o*CH2*OH)2.H2PtCl6,  crys- 
tallises from  water  in  large,  lustrous,  orange-yellow  plates,  melts  at 
220°  with  decomposition,  and  is  sparingly  solnble. 

Hydroxytropirie  platinochlonde,  (C7NH,oO-CH2-OH)o,HoPtClfi,2H20, 
crystallises  in  orange-yellow  tablets,  is  easily  soluble,  and  efflore&ces 
on  exposure  to  air. 

Hydroxy hydrotropidine  platinochloride,  (C7NH'i2*CH2'OH)2,H2PtCl6, 
crystallises  in  lustrous,  orange-yellow  prisms,  melts  at  228°  with 
decomposition,  and  is  easily  soluble. 

Hydroxy  mcthyl-OL-pipecoline  platinochloride, 

(C6NHi2-CH2-OH)2,H2PtC]6,2HoO, 

crystallises  from  hot  water  in  orange  crystals,  when  dry  melts  at  202* 
"With  decomposition,  and  is  \qvj  sparingly  soluble  in  cold  water. 
J^ydroxymethyl-^-pipecoline  platinochloride, 

(C6N-H,2-CH2-OH)„H2PtCl6, 

crystallises  in  orange-red  prisms,  melts  at  196—197^  with  decomposi- 
tion, and  is  easily  soluble. 

Hydrcxymethylpiperidine  platinochloride, 

(C5NHio-CH2-OH)2,H2PtCl6,2H20, 

crystallises  in  beautiful,  orange-red  prisms,  when  dry  it  melts  at  194° 
with  decomposition,  and  is  sparingly  soluble. 

Hydroxydihydrohenzyldimethyl amine  platinochloride, 

(C9NH,50)2,H2PtCl6, 

is  obtained  in  yellow  leaflets  which  are  sparingly  soluble,  and  blacken 
when  heated  with  water.  E.  C.  R. 

Non-nitrogenous  Acids  derived  from  Pyridinecarboxylic 
acids.  By  H.  Weidel  and  J.  Hoff  (Monatsh.,  13,  578 — 6U2  ;  com- 
pare Abstr.,  1891,  733,  1525). — Cinchonic  acid,  which,  as  has  been 
previously  shown,  is  formed  by  the  action  of  sodium  amalgam  on 
cinchomeronic  acid,  C7H5NO4,  behaves  generally  in  the  same  way  as  a 
bibasic  acid,  and,  on  saturation  with  carbonates,  yields  secondary 
salts,  of  the  formula  C7H6M2O6,  which,  however,  are  converted  by 
hydroxides  into  tertiary  salts,  C7H7M3O7.  On  ethylation,  cinchonic 
acid  gives  a  compound  containing  two  ethyl  groups,  C7H806Et2,  and 
this  is  converted  by  phosphorus  pentachloride  into  an  unstable  chloro- 
compound,  which,  on  treatment  with  alcohol,  yields  the  triethyl  salt 
of  the  tricarboxylic  acid,  CiH7Cl(COOH)3. 
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On  reduction  with  hydriodic  acid,  cinchonic  acid  forms  the  tri- 
carboxylic acid,  C7H10O6,  which  was  obtained  by  the  authors  in  the 
form  of  two  stereo-isoraeric  moditications.  When  this  acid  is  heated, 
carbonic  anhydride  escapes,  and  a-methylo;'lutaric  acid  is  formed. 

On  dry  distillation,  cinchonic  acid  loses  water  and  carbonic 
anhydride,  and  forms  pyrocinchonic  anhydride,  C6H6O2,  which  readily 
combines  with  nascent  hydrogen,  and  is  converted  thereby  into  di- 
methylsuccinic  acid.  When  digested  with  sodium  ethoxide,  cinchonic 
acid  forms  ^-hydroxyethylsuccinic  acid,  which,  on  reduction,  yields 
ethylsuccinic  acid.  The  behaviour  of  cinchonic  acid  characterises  it 
as  a  lactonic  acid,  and  points  to  its  being  ^-hydroxy-a|S7-butenyl- 
tricarboxylic  acid  ;  moreover,  the  decomposition  with  nascent  hydrogen 
from  sodium  amalgam  takes  place  in  a  manner  perfectly  analogous  to 
that  observed  in  the  reduction  of  pyridinecarboxylic  acid,  in  which 
case  the  formation  of  the  CO  gronp  in  the  a-position  is  also  observed. 

G.  T.  M. 

Some  Ammonium  Compounds.  By  H.  Decker  {Ber.,  25, 
3326 — 3328). — The  formation  of  quinolone  derivatives  (Abstr.,  1892, 
729)  proceeds  without  the  addition  of  potassium  ferricyanide  when 
concentrated  solutions  of  quinoline  alkyl  iodides  are  distilled  with 
steam  in  the  presence  of  alkali ;  the  quinolones  are  dissolved  in  the 
aqueous  distillate,  but  an  oil,  consisting  of  alkyldihydroquinoline,  also 
passes    over.       The    author   considers    it    not    improbable    that    an 

pO.p    IT 

ammonium  hydroxide,  N        1,  J^NR'OH,  is  initially  formed,  which 

ptT p    TT 

changes  into  a  hydroxydihydroquinoline,    M      r^n  /r^TT\^^^i      ^^^ 

Gxi*UH(OJd) 
then  decomposes  into  the  above-mentioned  oxidation  and  reduction 
products.  A.  R.  L. 

Bases  from  Polei  Oil.  By  0.  Wallach  (Annalen,  272,  ]22— 
125;  compare  Beckmann  and  Pleissner,  Abstr.,  1891,  93t)). — Two 
bases  are  formed  when  oil  of  polei,  from  Mentha  pulegium,  is  heated 
with  ammonium  formate.  The  one  boils  below  170°,  and  its  salts  are 
readily  soluble  ;  its  hydrochloride,  C7Hi5N,HCl,  melts  at  174 — 176°, 
and  distils  at  a  higher  temperature  without  appreciable  decomposi- 
tion;  its  platinochloride,  (C7Hi5N)^,H2PtCl6,  separates  from  hot  water 
in  crystals. 

The  other  base  boils  at  about  250°,  and  its  salts  are  comparatively 
sparingly  soluble  ;  its  hydrochloride  crystallises  well,  and  has  the  com- 
position CuHaTKHCl  or  C,5H29N,HC1 ;  its  nitrate  is  almost'  insoluble 
in  cold  water;  its  platinocJiloride  is  crystalline  but  unstable. 

When  the  liquid  pulegone  oxime  is  reduced  with  sodium  and 
alcohol,  it  is  converted  into  a  base  which  is  quite  different  from  either 
of  the  two  compounds  mentioned  above,  but  which  has  certain  points 
of  similarity  with  fenchylamine  and  raenthylamine ;  the  crystalline 
pulegone  oxime  shows  quite  a  different  behaviour.  F.  S.  K. 

Quinine  Double  Salts.  By  E.  Grimalx  (Compt.  'rend.,  115, 
608 — 610). — The  author  has  previously  adduced  evidence  in  suppoit 
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of  the  view  that.,  in  basic  quinine  salts,  the  acid  is  not  united  to  the 
nitrogen  of  the  quinoline  group,  but  to  another  group,  probably  of 
the  character  of  piperidine.  If  this  hypothesis  is  correct,  the 
quinoline  group  should  be  able  to  unite  with  another  acid  and  pro- 
duce double  salts. 

When  30  parts  of  crystallised  basic  quinine  sulphate  (1  mol.)  is 
dissolve!  in  24*9  c.c.  of  hydrochloric  acid  of  the  sp.  gr.  TOoO 
(2  mols,),  and  the  solution  is  allowed  to  evaporate  spontaneously  in 
dry  a,ir,  the  salt,  (C2oHo,N'202)2,2HCl,H2SOi  +  8H2O,  is  obtained  in 
acicular  crystals,  which  lose  3  niols.  H2O  at  100°.  One  part  of  the 
anhydrous  salt  dissolves  in  I'llG  parts  of  water  at  25°.  The  hydrated 
salt  melts  at  120*^,  and  the  anhydrous  salt  melts,  indistinctly,  with 
some  decomposition,  at  165 — 170°.  If  only  half  the  quantity  of 
hydrochloric  acid  is  used,  solution  takes  place  much  less  easily,  and 
the  hot  liquid,  when  cooled,  deposits  basic  quinine  sulphate.  On 
further  evaporation,  it  yields  the  hydrochlorosulphate. 

Quinine  hydrobromosulphate,  (0201122^202)2, 2HBr,H2S04  +  3H2O,  is 
obtained  in  a  similar  manner,  by  dissolving  the  basic  sulphate 
(1  mol.)  in  hydrobromic  acid  (2  mols.).  It  forms  a  hard,  white  mass 
of  small  needles,  loses  3  mols.  H2O  at  100°,  and  is  less  soluble  than 
the  chlorine  compound. 

The  hydriodosulphate  is  obtained  in  a  similar  manner,  and  forms 
yellowish  crystals,  which  lose  water  in  a  dry  vacuum  or  at  100°,  and 
become  brown,  but  absorb  water  and  regain  their  yellow  colour  when 
exposed  to  the  air. 

Phosphoric  acid  yields  analogous  double  salts.  The  chlorine 
compound  has  the  composition  (C2oH22N202)2,2HCl,H3POi  +  QHsO. 
They  all  crystallise  in  needles,  the  bromide  with  7  mols.  H2O,  and 
the  iodide  with  6  mols.  HgO.  C.  H.  B. 

Hydrastine.  By  M.  Freund  (Annalen,  271,  311— 408).— In  this 
paper,  the  author  gives,  in  a  connected  manner,  the  results  of  the  in- 
vestigations by  which  the  constitution  of  hydrastine  has  been  deter- 
mined, and  also  briefly  describes  the  more  important  decomposition 
products  of  the  alkaloid  ;  most  of  the  work  has  already  been  pub- 
lished (compare  Abstr.,  1890,  53,  534;  1891,  92,  93,  1578),  but  the 
following  results  are  communicated  for  the  first  time : — Two 
isomerides  of  the  composition  CioH9]S'04  are  produced  when  hydrast- 
ine is  oxidised  with  potassium  permanganate  at  about  40°  Tcompare 
Abstr.,  1889,  627  and  1220)  ;  the  two  compounds  are  more  easily  pre- 
pared by  heating  hjdrastinic  acid,  CnHgNOr,  at  170°  for  a  few 
minutes,  and  are  separated  with  the  aid  of  boilii-g  alcohol.  The  one 
is  deposited  from  the  hot  alcoholic  extract  in  yellowish  crystals,  melts 
at  211 — 212°,  and  is  readily  soluble  in  hot  water,  alcohol,  and  glacial 
acetic  acid,  but  insoluble  in  benzene,  ether,  carbon  bisulphide,  and 
chloroform  ;  it  can  also  be  obtained  by  heating  methylamine  hydi'ast- 
inate  at  180°.  The  isomeride  is  insoluble  in  boiling  alcohol,  benzene, 
and  chloroform,  and  onl}^  sparingly  in  water  and  glacial  acetic  acid  ; 
it  separates  Irom  concentrated  hydrochloric  acid  in  crystals,  melts  at 
280*^,  and,  like  the  compound  just  described,  dissolves  in  concentrated 
sulphuric  acid  with  a  blue  coloration. 
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Hydrastic  acid  methylimide,  CioHvlS'Oi,  prepared  by  boiling 
liydrastinio  acid  with  dilute  nitric  acid,  melts  at  227 — 228°,  not  at 
233°  as  previously  stated  (Abstr.,  1889,  1220). 

Hydrastic  acid,  CgHeOe,  crystallises  from  Lot  water  in  lustrous, 
hexagonal  prisms,  or  in  long,  broad  needles,  and  is  almost  insoluble 
in  chloroform  and  light  petroleum,  and  only  very  sparingly  soluble  in 
toluene,  but  more  readily  in  ether,  acetone,  and  ethyl  acetate,  and 
very  readily  in  alcohol;  when  very  slowly  heated,  it  sinters  at 
171 — 172°  and  melts  at  173'5 — 174°  with  effervescence,  but  when 
very  quickly  heated,  the  temperature  can  be  raised  to  185 — 187° 
before  the  acid  melts  and  passes  into  the  anhydride  (see  below). 
The  barium  salt,  CgHiOeBa  +  HgO,  separates  from  hot  water  in 
plates.  The  silver  salt,  CgHiOeAg.^,  is  a  colourless  compound,  almost 
insoluble  in  water  ;  the  silver  hydrogen  salt,  CgHsOcAg,  prepared  from 
the  ammonium  hydrogen  salt,  crystallises  in  microscopic  needles,  and 
is  sparingly  soluble  in  hot  water.  The  copper  salt,  C9H4O6CU,  crys- 
tallises in  small,  dark  green  plates  or  prisms  ;  the  copper  hydrogen 
salt,  (C9H506)2Cu  +  6H2O,  crystallises  in  light  blue  needles.  The 
arnmonium  hydrogen  salt,  C9H506*NH4,  crystallises  from  hot  water  in 
lustrous  needles,  sinters  at  209 — 212°,  and  melts  at  245 — 250°  with 
decomposition.  The  methylamine  salt,  C9H606,N'H2Me,  is  formed 
when  hydrastic  acid  methylimide  is  boiled  with  33  per  cent,  potash 
until  the  solution  begins  to  become  turbid  (compare  Abstr.,  1889, 
1220)  ;  it  crystallises  from  hot  water,  melts  at  225 — 226°,  and  is 
practically  insoluble  in  most  organic  solvents.  The  dimethyl  salt, 
CgHiOeMcg,  prepared  by  passing  hydrogen  chloride  into  a  methyl 
alcoholic  solution  of  the  acid,  crystallises  from  alcohol  in  colourless 
plates,  and  melts  at  88 — 89° ;  the  methyl  hydrogen  salt,  CgHsOeMe, 
melts  at  136°,  and  is  soluble  in  hot  water,  ether,  and  alcohol.  The 
anhydride,  C9EI4O5,  crystallises  from  alcohol  in  needles,  melts  at  175", 
and  is  only  sparingly  soluble  in  alcohol ;  it  gives  the  duorescein 
reaction. 

Hydrastimide,  CgHsOil^,  is  formed  when  the  ammonium  hydrogen 
salt  is  heated  for  some  time  at  its  melting  point ;  it  crystallises  from 
glacial  acetic  acid  in  colourless,  iridescent  plates,  sinters  at  270°, 
melts  at  275 — 277'^,  and  is  moderately  easily  soluble  in  acetone,  but 
more  sparingly  in  chloroform  and  water  ;  its  solutions  show  a  slight 
fluorescence. 

Dichlorhy drastic  chloride,  CCl2<Cr)^C6H2(COCl)2,  is  formed  when 

hydrastic  acid  is  heated  afc  175 — 185°  with  phosphorus  pentachloride  ; 
it  is  an  oil,  and  is  gradually  decomposed  by  water,  being  converted 
into  a  crystalline  compound,  which  melts  at  142 — 144°,  and  is,  doubt- 
less, dichlorhy  drastic  acid. 

Normetahemipinic  acid,  CsHeOe  +  H2O,  is  obtained  when  dichlor- 
hydrastic  acid  is  heated  with  water;  it  sinters  at  190°  and  melts  at 
248°,  being  converted  into  the  anhydride ;  it  is  identical  with  the 
acid  described  by  Hossin  (Abstr.,  1892,  180),  as  is  proved  by  crys- 
tallographic  measurements  and  by  the  properties  of  its  anhydride  and 
ethyl  hydrogen  salt. 

Benzoylhydrastininey  CnHiaNOaBz,  prepared  by  shaking  hydrastinin'e 


118  ABSTRACTS  OF  OHEMIOAL  PAPERS. 

with  soda  and  benzoic  chloride,  crystallises  from  dilute  alcohol,  and 
melts  at  98—99^;  its  oxime,  CuHiaNOaBziNOH,  melts  at  146°. 

Benzoylhydroxyhydrastinine  hydrate,  C11H12NO4BZ  +  H2O,  is  formed 
■when  benzoylhydrastinine  is  oxidised  with  potassium  permanganate 
in  presence  of  alkali;  it  crystallises  from  dilute  alcohol  in  prisms, 
loses  its  water  at  105°,  melts  at  169 — 170°,  and  dissolves  freely  in 
alkalis. 

Acetylhydrastinine,  CnHiiNOsAc,  is  obtained  when  hydrastinine  is 
warmed  with  acetic  anhydride  in  benzene  solution  ;  it  crystallises 
from  hot  water  in  concentrically  grouped  needles,  melts  at  105°,  and 
forms  a  crystalline  hydrochloride  which  is  decomposed  by  water* 

Acety  Imethy  lamidohydrastyleneacetic  acid, 

NMeAc-CioHAICH-COOH, 

is  formed  when  hydrastinine  is  boiled  with  acetic  anhydride  for  two 
hours  ;  it  separates  from,  hot  acetic  acid  in  crystals,  melts  at  219°, 
and  is  almost  insoluble  in  cold  water  and  ether,  but  soluble  in 
alcohol,  benzene,  and  chloroform.  The  compound  obtained  by  treat- 
ing hydrastinine  with  propionic  anhydride  in  like  manner  melts  at 
135°.  The  hromo- derivative,  CioHieBrNOs,  prepared  by  treating 
acetylmethylamidohydrastyleneacetic  acid  with  bromine  in  chloro- 
form solution,  crystallises  from  hot  dilute  alcohol  in  colourless 
-^  needles,  and  melts  at  180 — 181°.  The  barium  salt,  (CiaHieNOs)^^, 
is  crystalline.  The  methyl  salt,  CiaHieNOgMe,  crystallises  from  hot 
water  in  needles,  and  melts  at  147"". 

Fhenylmethylhydrastylthiocarhamide,  CisHigN'oOaS,  is  obtained  when 
hydrastinine  is  treated  with  phenylthiocarbimide  in  alcoholic  solu- 
tion ;  it  separates  from  alcohol  in  almost  colourless  needles  melting 
at  126°. 

Methylhydrasteineoxime  anhydride,  C22H24N'206,  can  be  prepared  by 
boiling  methylhydrasteine  with  hydroxylamine  hydrochloride  in 
moderately  concentrated  aqueous  solution  ;  it  crystallises  from 
alcohol  in  lustrous,  hexagonal  plates,  containing  1  mol.  C2H6O, 
which  is  expelled  at  80 — 85° ;  it  melts  at  158°  and  is  almost  insoluble 
in  water  and  cold  alcohol,  but  readily  in  hot  alcohol.  The  hydro- 
chloride, C22H24lS'206,HCl  +  3H2O,  prepared  by  adding  hydrochloric 
acid  to  an  alcoholic  solution  of  the  base,  crystallises  from  water  in 
small,  quadratic  plates,  and  melts  at  221° ;  the  anhydrous  salt  is 
obtained  in  microscopic  crystals  when  hydrogen  chloride  is  passed 
into  an  alcoholic  solution  of  the  base.  The  nitrate,  C22H24N206,HN03, 
crystallises  from  boiling  alcohol  in  small  prisms.  The  sulphate, 
C22H24iS'206,H2S04  -\-  C2H6O,  crystalliscs  from  alcohol  in  lustrous, 
hexagonal  plates,  sinters  at  80°,  melts  at  90°,  and  begins  to  decom- 
pose at  110°.  The  methiodide,  C22H24N"206,Mel  +  2H2O,  crystallises 
from  water  in  compact,  yellowish  prisms,  loses  its  water  at  125 — 130°, 
and  melts  at  155 — 156° ;  when  boiled  with  potash,  it  is  decomposed 
with  evolution  of  trimethylamine,  yielding  a  compound  which  crys- 
tallises from  alcohol  in  yellow,  hexagonal  prisms,  melts  at  184 — 185°, 
and  has  the  composition  C20II17NO6. 

Methylhydraste'inephenylhydrazone  anhydride,  C28H;>9"N^305,  is  formed 
when    methylhydrasteine   is    boiled   with   an   alcoholic    solution   of 
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phenylliydrazine  Vtydrochloride ;  ifc  crystallises  from  alcohol  in 
yellowish,  quadratic  prisms,  melts  at  175 — 176°,  and  is  insoluble  in 
water  and  only  sparingly  soluble  in  boiling  alcohol.  The  hydro- 
chloride, Co8HoqN'30^,HCl,  crystallises  in  slender  needles,  and  melts  at 
220—222°.  The  nitrate,  C^^'R^,^,0,J1^0^,  melts  at  203—204°,  and 
separates  from  hot  alcohol  in  crystals.     The  methiodide, 

C.,8H29lSr305,MeI, 

is  a  transparent,  highly-refractive,  crystalline  compound  melting  at 
243°,  and  moderately  easily  soluble  in  hot  dilute  alcohol  ;  when 
boiled  with  concentrated  potash,  it  is  decomposed  with  evolution  of 
methylamine,  being  converted  into  a.  pale  yellow,  crystalline  com- 
pound,     which     melts    at    162 — 164°,    and     has     the    composition 

Nitromethylhi/drasfimide,  CaoHsslS'sO?,  is  obtained,  together  with 
dihydroxymethylhydrastimide,  hemipinimide,  and  other  compounds, 
when  methylhydrastimide  (compare  Freund  and  Heim,  Abstr.,  1891, 
92)  is  warmed  with  a  mixture  of  equal  parts  of  nitric  acid  of  sp.  gr. 
ri5  and  water,  until  the  methylhydrastimide  nitrate,  which  separates 
from  the  solution  at  first,  has  redissolved ;  the  solution  is  then  im- 
mediately cooled.  The  nitro-compound  separates  from  hot  alcohol  in 
lustrous,  red  crystals,  which  contain  1  mol.  C^HeO  ;  these  crystals 
sinter  at  about  85°,  melt  at  about  95°,  and  then  solidify,  melting 
aorain  at  138°  to  a  dark  red  liquid  which  is  completely  decomposed  at 
170°  ;  it  also  crystallises  with  benzene  and  with  chloroform.  Its  salts 
crystallise  well,  and,  with  the  exception  of  the  nitrate,  are  all  readily 
soluble  in  boiling  alcohol  and  in  hot  water.  The  hydrochloride, 
CsoHosNsOtjHCI,  prepared  by  passing  hydrogen  chloride  into  a  hot 
alcoholic  solution  of  the  base,  crystallises  in  lustrous,  yellow  needles, 
and  melts  at  202—203°.  The' nitrate,  C22H23N307,H'N'03,  separates 
from  dilute  alcohol  in  crystals  melting  at  212°.  The  sulphate, 
(C22H23N307)2,H2S04,  crystalUses  in  yellow,  microscopic  needles,  and 
melts  at  195 — 196°  ;  the  acid  sulphate,  C22H23N307,H2S04,  forms  golden 
needles,  and  melts  at  250°.  Ttie  methiodide,  02211231^307, Mel,  crystal- 
lises from  hot  alcohol  in  orange  plates,  and  decomposes  at  about  250°, 
but  without  melting. 

Dihydroxymethylhydrastimide,  O22H24N2O7,  crystallises  from  hot 
alcohol  in  colourless  needles,  melts  at  151°,  and  is  soluble  in'acids 
and  alkalis  ;  when  heated  with  dilute  nitric  acid,  it  is  converted  into 
hemipinimide.  The  platinochloride,  (022^^24 N207)2,HoPtOl6,  crystal- 
lises from  hot  dilute  alcohol  in  needles,  and  melts  at  203 — 205°.  The 
methiodide,  022H24N2O7,MeI,  crystallises  from,  water  in  colourless 
prisms,  and  melts  at  190°.  F.  S.  K. 

Cytisine  and  Ulexine.  By  A.  Partheil  (Arch.  Pharm.,  230, 
448— 498).— The  author  has  already  stated  (Abstr.,  1891,  231  and 
750)  that  cytisine  from  laburnum  and  other  varieties  of  Gytisus  is 
identical  with  Gerrard's  ulexine  from  Ulex  europce^is.  and  that  it  has  the 
formula  OnH^NaO.  For  the  preparation  of  the  alkaloid  from  either 
source,  the  pulverised  seeds  are  extracted  in  a  percolator  with  60  per 
cent,  alcohol  acidified  with  acetic  acid ;  chloroform  is  to  be  recom- 
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mended  for  extractinor  the  free  base,  but  its  application,  in  the 
manner  described  by  Buchka  and  Map^alhaes  (Abstr.,  ]891,  587),  is 
not  desirable,  as  an  emulsion  is  formed.  Gerrard  and  Sjmon  state 
that  a  second  base  is  present  along  with  nlexine  in  the  seeds  of  Ulex 
europcp.us,  but  the  author  failed  to  recoo-nise  it;  he  has,  however, 
separated  choline  from  the  seeds  of  the  Cj/tisvs  species. 

Small  quantities  of  cytisine  base  maybe  freed  from  the  accompany- 
ing colouring  matters  by  crystallisation  from  boiling  light  petroleum  ; 
the  pure  base  crystallises  from  absolute  alcohol  in  large,  colourless, 
anhydrous  prisms  which  are  not  deliquescent,  melts  at  ]52 — 153°, 
and  is  readily  soluble  in  water,  alcohol,  and  chloroform,  less  so  in 
benzene  and  amyl  alcohol,  almost  insoluble  in  cold  light  petroleum, 
and  insoluble  in  pure  ether.  Its  specific  rotatory  power  in  aqueous 
solution  is  [a]pi7°  =  — 119"57,  and  analysis  confirmed  the  formula 
given  above.  For  the  detection  of  the  alkaloid,  Magalhaes'  reaction 
serves;  this  consists  in  adding  thymol  to  a  solution  of  cytisine  in 
concentrated  sulphuric  acid  and  heating,  when  a  yellow  coloration, 
finally  passing  into  an  intense  red,  is  produced. 

The  author  next  describes  a  number  of  derivatives  of  cytisine,  most 
of  which  are  already  known,  and  compares  them  with  the  correspond- 
ing derivatives  of  ulexine,  thereby  proving  the  identity  of  the  two 
alkaloids.  Among  these  are  the  nitrate,  CuHuN20,HN03  -|-  H2O, 
w^hich  has  a  specific  rotatory  power  in  aqueous  solution  [a]Di7°  = 
—82-4,  the  two  platinochlorides,  (C„HulSroO).,H2PtCl6  and 
CnHuNo.CH^PtCle  +  2|HoO,  the  aurochloride  melting  at  212—213°, 
the  acetyl  derivative  melting  at  208°,  and  the  methiodide  which 
melts  at  270°  (compare  Buchka  and  Magalhae3.  Abstr.,  1891,  587 
and  750).  Methylcytisine  melts  at  134°;  the  platinochloride  crys- 
tallises with  2J  mols.  H2O,  and  the  aurochloride  melts  at  196°  (loc. 
cit.).  Ethylcytisine  is  a  yellow  liquid,  and  yields  a  platinochloride 
which  crystallises  with  1  mol.  H2O.  Magalhaes'  dimethylcytisine 
forms  a  platinochloride  crystallising  with  2^  mols.  H2O,  and  gives 
rise  to  dimethylcytisine  methiodide  when  heated  on  the  water-bath 
with  methyl  iodide;  the  methiodide  decomposes  on  boiling  with  con- 
centrated aqueous  potassium  hydroxide  with  the  evolution  of  tri- 
methylamine,  whilst  chloroform  extracts  from  the  cold  solution  a  base 
giving  an  amorphous,  yellow  platinochloride,  (0101113^02)2, H2PtCl6. 
On  distilling  cytisine  with  soda  lime,  a  base,  CgHigN",  probably  a 
pyridine  derivative,  is  obtained  ;  this  is,  perhaps,  related  to  the  base 
CioHisNOa,  just  mentioned.  The  alkaloid  gives  no  evidence  of  the 
presence  of  the  group  CO,  in  that  it  does  not  react  w^ith  pbenylhydr- 
azine. 

The  precise  constitution  oP  cytisine  is  still  obscure,  but  its  be- 
haviour towards  methyl  iodide,  acetic  anhydride,  and  nitrous  acid 
(loc.  cit.)  shows  that  one  of  its  nitrogen  atoms  is  In  secondary  com- 
bination ;  the  second  nitrogen  atom  is  either  in  tertiary  or  quaternary 
combination.  That  the  oxygen  atom  exists  neither  in  the  form  of 
methoxyl  nor  hydroxyl  is  proved  by  the  fact  that  methylcytisine  does 
not  yield  an  acetyl  derivative.     The  research  is  being  continued. 

A.  R.  L. 
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Action  of  Stannic  Chloride  on  Halogen  Derivatives  of 
Methane.  By  G.  Gustayson  {J.  Buss.  Ghem,  Soc,  23,  253—268).— 
When  stannic  chloride  (1  mol.)  is  heated  with  carbon  tetrabromide 
(1  mol.)  at  the  temperature  of  boiling  aniline  (184°)  for  an  hour, 
26"16  per  cent,  of  the  chlorine  in  the  chloride  is  replaced  by  bromine. 
Under  similar  conditions,  only  0*7  per  cent,  of  the  halogens  are  inter- 
changed when  stannic  chloride  and  bromoform  are  heated  together 
in  such  proportions  that  the  halogens  in  the  two  substances  are 
equivalent. 

The  action  in  the  case  of  methylene  bromide  is  also  slight,  1-05  per 
cent,  of  the  halogens  changing  places. 

When  the  mixtures  of  the  chloride  with  bromoform  and  with 
methylene  bromide  are  heated  for  150  hours  at  130 — 135°,  the  inter- 
change takes  place  to  the  extent  of  1*92  per  cent,  and  2'89  per  cent, 
respectively.  Titanium  tetrachloride  acts  like  stannic  chloride ;  with 
bromoform,  3*54  per  cent,  of  the  chlorine  is  replaced  after  heating  for 
150  hours  at  135°. 

The  following  numbers  were  obtained  with  the  iodine  substitution 
products  of  methane  after  standing  in  the  dark  with  stannic  chloride 
for  seven  years  : — Iodoform,  no  action ;  methylene  iodide,  1"2  per 
cent. ;  methyl  iodide,  34  per  cent.  J.  W. 

Preparation  of  Pure  Chloroform  from  Salicylide  Chloroform. 
By  B.  Anschutz  {Ber..  25,  3512 — 3513). — The  author  proposes  to 
employ  the  compounds  formed  by  salicylide  and  orfchohomosalicylide 
with  chloroform  (this  vol.,  i,  165)  for  the  preparation  of  the  latter  sub- 
stance in  the  pure  state.  These  compounds,  which  contain  about 
one-third  of  their  weight  of  chloroform,  are  formed  by  simply  boiling 
salicylide  or  orthohomosalicylide  with  chloroform  for  a  few  minutes ; 
they  can  be  preserved  for  any  length  of  time  in  closed  vessels  without 
undergoing  change,  and  readily  give  off  chloroform  on  warming.  The 
chloroform  thus  obtained  remains  unaltered  on  keeping,  whereas  the 
ordinary  chloroform  always  becomes  contaminated  with  carbonyl 
chloride.  H.  G.  C. 

Preparation  of  Silver  Acetylide  from  Acetylenedicarb- 
oxylic  acid.  By  W.  Lossen  {Annalen,  272,  139—141). — Silver 
acetylide  can  be  very  easily  prepared  by  gradually  adding  the 
theoretical  quantity  of  a  hot  10  per  cent,  solution  of  silver  nitrate  to 
a  hot  solution  of  sodium  acetylenedicarboxylate  ;  each  addition  of  the 
silver  solution  produces  a  vigorous  effervescence,  due  to  the  escape  of 
carbonic  anhydride,  and  the  theoretical  quantity  of  silver  acetylide 
is  obtained  as  a  dirty  yellow  precipitate.  F.  S.  K. 

Action  of  Hydrogen  Chloride  and  Hydrogen  Bromide  on 
Liquid  a-Dichlorethyl  Cyanide.  By  J.  Troeger  (/.  pr.  Ghem.  [2], 
46,  353—380 ;  compare  Abstr.,  1887,  1024).— When  dry  hydrogen 
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chloride  is  passed  into  liquid  a-dichlorethyl  cyanide,  the  sides  of 
the  flask  become  covered  with  crystals ;  the  ultimate  analysis 
of  this  substance,  and  determinations  of  its  molecular  weight  by  the 
cryoscopic  method,  indicate  that  it  is  dimolecular  a-dichlorethyl 
cyanide,  (CMeClaCN).^.  The  new  compound  forms  colourless,  lustrous, 
monosymmetric  crystals  (measurements  given),  and  begins  to  de- 
compose at  130**  without  previous  melting;  it  dissolves  easily  in 
cold  methyl  alcohol  and  molten  phenol,  but  is  insoluble  in  other 
organic  solvents.  When  heated  with  sulphuric  acid  (1  :  1),  it  yields 
dichloropropionic  acid  (compare  Otto  and  Voigt,  Abstr.,  1887,  1024). 
When  shaken  with  water  at  the  ordinary  temperature,  it  partially 
dissolves,  and  crystals  almost  immediately  begin  to  separate  from  the 
solution,  which  acquires  a  strongly  acid  reaction  ;  the  crystals  dis- 
solve readily  in  organic  solvents,  but  cannot  be  purified  by  recrystal- 
lisation,  inasmuch  as  no  sharper  melting  point  than  75 — 79°  can  be 
thus  obtained  ;  by  dissolution  in  sodium  hydroxide  and  reprecipitation 
with  hydrochloric  acid,  the  crystals  can  be  obtained  of  constant  melt- 
ing point,  82 — 83°.  The  ultimate  analysis  and  molecular  weight 
determination  of  this  substance  show  that  it  is  oc-dichloropropionyl- 
hydroxy ethyl  cyanide,  CMeCl2'C0*CMe(CN)*0H  ;  when  it,  or  the- 
dimolecular  a-dichlorethyl  cyanide,  is  heated  with  water,  it  is  con- 
verted into  a-dichloropropionamide  (m.  p.  114°,  generally  given  as> 
116°). 

Another  new  compound,  CcHaClsNo,  is  obtained  in  lustrous,  prismatic 
needles,  which  melt  at  48"",  and  dissolve  in  most  solvents,  when  di- 
molecular a-dichlorethyl  cyanide  is  treated  with  alcoholic  ammonia  ; 
it  has  not  been  further  investigated.  When  the  cyanide  is  suspended 
in  light  petroleum,  and  subjected  to  the  action  of  dry  ammonia,  a 
yellowish-brown  oil  is  obtained ;  the  analyses  of  this  gave  ill-defined 
results,  but  from  the  fact  that  two  molecular  proportions  of  am- 
monium chloride  are  eliminated,  the  author  concludes  that  its  formula 
is  06114012^2,  and  is  confirmed  in  this  opinion  by  the  fact  that  it  is 
converted  into  a  chloracrylic  acid  by  the  action  of  sulphuric  acid;  the 
oil  is  volatile  with  steam,  and  the  distillate  partially  solidifies,  the 
solid  portion  having  a  poppy-like  odour. 

The  action  of  hydrogen  bromide  on  liquid  a-dichlorethyl  cyanide 
produces  a  compound,  0(;H60l2Br2N'2,  which  is  very  similar  in  all 
respects  to  dimolecular  dichlorethyl  cyanide ;  it  has  no  definite  melting 
point.  It  dissolves  in  methyl  alcohol  and  molten  phenol ;  from  its 
solution  in  the  former,  it  cannot  be  precipitated  by  ether,  in  which 
respect  it  differs  from  the  chloro- derivative.  The  product  of  its 
decomposition  with  water  melts  at  about  73°,  and  has  a  chlorine 
content  corresponding  with  a-dichloropropionylhydroxyethyl  cyanid(3 
(see  above).  During  the  action  of  the  hydrogen  bromide,  a  bye- 
product,  03H70l2BrN2  (?),  which  crystallises  in  large,  slender,  white, 
tabular  prisms,  and  melts  at  147 — 148°,  is  formed  ;  by  the  action  of 
aqueous  ammonia,  it  yields  a-dichloropropionamide.  A.  Gr.  B. 

Reactions  of  Ferric  Salts  with  Thiocyanates.  By  H.  M. 
Vernon  (Ohem.  News,  66,  177—179,  191—193,  202—203,  214—215). 
— In  these  investigations,  colorimetric  observations  were  adopted  for- 
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comparison,  and  were  made  in  vertical,  flat-bottomed  tubes,  by  com- 
paring the  solution  to  be  tested  with  an  adjustable  column,  either  of 
a  01  per  cent,  solution  of  picrocarmine,  or,  in  some  cases,  of  a  dilute 
solution  of  ferric  thiocjanate,  prepared  from  lithium  thiocyanate  and 
excess  of  ferric  chloride.  Solutions  were  examined  containing  1,  2, 
4,  7,  11,  18,  30,  and  100  equivalents  of  ferric  chloride  to  1  part  of 
potassium  thiocyanate,  and  diluted  to  various  degrees,  ranging  from 
2-  to  120-fold.  In  equivalent  quantities,  these  two  reagents  react 
almost  completely  at  infinite  concentration,  to  form  ferric  thiocyanate  ; 
but  solutions  less  dilute  than  those  mentioned  above  were  too  deep  in 
colour,  whilst  solutions  containing  one  or  two  equivalents  of  ferric 
chloride,  when  diluted  above  40  times,  were  too  weak  in  tint  for 
colorimetric  examination.  The  decrease  in  ferric  thiocyanate  colora- 
tion, resulting  from  the  dilution  of  the  solutions  from  8-  to  120-fold, 
in  the  strongest  solution,  was  27  per  cent.,  in  the  30  :  1  solution  over 
60  per  cent.,  in  the  18  :  1  solution  73  per  cent.,  whilst  diluting  from 
2-  to  32-fold  in  the  case  of  the  1  :  1  solution  resulted  in  a  reduction  of 
the  coloration,  amounting  to  94  per  cent. ;  the  stability  of  the  ferric 
thiocyanate,  therefore,  appears  to  vary  regularly  with  the  amount  of 
ferric  chloride  present ;  moreover,  the  amount  of  ferric  thiocyanate 
formed  in  these  solutions  varies  with  the  dilution  in  accordance  with 
the  law  of  mass.  The  action  of  ferric  chloride  is  twofold ;  in  most 
cases  it  forms  a  solution  in  which  the  ferric  thiocyanate  is  more 
stable  than  in  pure  water,  but  in  very  strong  solutions,  it  exerts  a 
decolorising  and  presumably  a  destructive  action  on  the  deep- 
coloured  thiocyanate. 

The  examination  of  a  similar  set  of  solutions,  in  which  the  propor- 
tion of  ferric  chloride  was  kept  constant,  and  that  of  the  potassium 
thiocyanate  varied,  indicated  that,  although  the  ferric  thiocyanate 
was  more  stable  in  a  solution  of  potassium  thiocyanate  than  in 
water,  yet  the  decrease  in  colour  on  dilution  did  not,  in  this  case, 
follow  the  law  of  mass,  probably  owing  to  the  presence  of  impurities. 

JSTumerous  other  experiments  with  various  ferric  salts  and  thio- 
cyanates  led  to  the  following  conclusions  : — That  the  colour  reactions 
of  ferric  chloride,  nitrate,  sulphate,  tartrate,  citrate,  and  acetate  with 
potassium,  ammonium,  sodium,  lithium,  calcium,  and  barium  thio- 
cyanates,  indicate  that  the  formation  of  ferric  thiocyanate  in  these 
cases  is  dependent  on  two  factors,  one  being  the  nature  of  the  acid 
of  the  ferric  salt,  the  other  the  nature  of  the  base  of  the  thiocyanate ; 
the  former  exerting  an  action  somewhat  in  accord  with  the  relative 
afiinities  of  the  acids,  whilst  the  latter  shows  no  such  relationship.  In 
all  these  cases,  except  with  the  acetate,  the  colour  of  the  ferric  salt 
caused  no  inconvenience. 

Heating  the  solutions  increases  the  activity  of  the  various  reactions, 
and  when  those  that  favour  the  formation  of  ferric  thiocyanate  pre- 
dominate, an  increase  of  colour  is  observed,  and  vice  versa.  There- 
fore, by  heating  at  20°,  30°,  40"^,  50°,  and  GO"^,  or  when  decomposition 
ensued  at  some  intermediate  temperature,  an  increase  of  colour  is 
observed  with  thiocyanates  and  ferric  salts  of  monobasic  acids,  and  a 
decrease  with  ferric  salts  of  polybasic  acids.  D.  A.  L. 

h  2 
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Acid  of  Zinc  Ethide  on  Acid  Chlorides.  By  A.  Geigorovitch 
and  D.  Pavloff  (/.  Russ.  Chem.  Soc,  23,  159 — 178). — Tsobutyric 
chloride  (1  mol.)  and  zinc  ethide  (2  mols.)  were  brought  together  in 
a  flask  at  a  low  temperature  and  allowed  to  remain  for  three  days  at 
0°,  the  temperature  being  subsequently  raised  to  about  18".  After  a 
week,  ethylene  began  to  be  evolved  from  the  mixture,  the  evolution 
continuing  for  a  long  time  ;  on  the  expiry  of  30 — 35  days,  the 
contents  of  the  flask  began  to  thicken,  and  after  65  days,  had  become 
gelatinous.  Three  months  later,  the  products  of  the  reaction  were 
treated  with  ice  and  water,  when  an  oily  layer  separated,  having  a 
caustic  taste  and  the  odour  of  camphor  ;  this  was  distilled  with  steam, 
separated  by  means  of  potash,  carefully  dried,  and  fractionated.  On 
continued  fractionation,  it  separated  into  four  portions  boiling  at 
77— 79°,  114— 115-5°,  126—127°,  and  158—161°  respectively.  The 
liquid  boiling  at  77 — 79°  was  proved  to  be  ethyl  alcohol,  and  that 
boiling  at  114 — 115°  was  a  ketone  of  the  composition  CeHijO  ;  as  the 
latter  yielded  acetone,  isobutyric  acid,  and  formic  acid  on  oxidation 
with  chromic  mixture,  it  was  ethyl  isopropyl  ketone. 

Ethylisopropylcarhinol. — This  was  the  chief  constituent  of  the 
fraction  which  boiled  at  126 — 127°.  It  is  a  colourless  liquid  with  a 
pleasant  ethereal  odour  resembling  that  of  peppermint  and  a  some- 
what caustic  taste,  it  boils  at  127 — 127*5°  under  a  pressure  of 
721  mm.,  and  becomes  viscid  in  a  mixture  of  ice  and  salt.  Its  sp. 
gr.  at  0°/0°  is  0-8383,  and  at  20°/20°  0-8243,  the  mean  coefficient 
of  expansion  for  this  range  of  temperature  being  0-000904.  The 
vapour  density  corresponds  with  the  formula  CeHuO. 

The  acetate,  CHPr*Et-OAc,  prepared  by  boiling  the  alcohol  for 
15  hours  with  acetic  anhydride,  is  a  liquid  of  fruity  odour,  boiling  ab 
148 — 148"5°  (at  747  mm.)  and  remaining  mobile  at  —21°.  Itssp.gr. 
is  0-8856  at  0°/0°  and  0-8688  at  20720°. 

The  corresponding  chloro-derivative,  ethylisopropylchloroinethane, 
prepared  by  the  action  of  phosphorus  pentachloride  on  the  alcohol,  is 
a  colourless  liquid  boiling  with  partial  decomposition  at  115 — 116-5°, 
and  not  solidifying  at  —21°.  The  iodide,  formed  bypassing  hydrogen 
iodide  into  the  alcohol,  is  a  reddish  liquid,  readily  giving  off  hydrogen 
iodide,  and  reacting  with  water  with  development  of  heat.  It  boils 
with  decomposition  at  142 — 147°,  and  remains  liquid  at  —21°. 

The  etherification  constant  of  the  alcohol  is  0-00328  for  molecular 
proportions  of  carbinol  and  acetic  anhydride  in  15  vols,  of  benzene 
at  100°.  The  carbinol  was  oxidised  with  a  10  per  cent,  solution  of 
sulphuric  acid  and  the  quantity  of  potassium  dichromate  necessary  to 
yield  1  atom  of  oxygen  per  molecule  of  alcohol ;  the  chief  product  of 
oxidation  was  ethyl  isopropyl  ketone.  With  a  larger  proportion  of 
the  oxidising  agent,  the  products  were  the  same  as  those  obtained  on 
the  oxidation  of  ethyl  isopropyl  ketone. 

Diethylisopropylcarhiiiol. — The  fraction  boiling  at  158 — 161°  was 
left  for  24  hours  over  baryta,  and  then  boiled  with  it  for  four  hours 
in  order  to  remove  the  ethylisopropylcarbinol.  The  residual 
liquid,  diethylisopropylcarbinol,  boils  at  159-5 — 161°  under  a  pres- 
sure of  750  mm.,  and  becomes  viscid  at  —21°.  It  has  an  odour 
resembling  that  of  camphor,  and  a  caustic  taste.     Its  sp.  gr.  at  0°jO° 
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is  0-8463  and  at  20°/20°,  0-8295.  The  corresponding  chloro-deriva- 
tive  is  a  colourless  liquid,  whicli  becomes  brown  if  left  over 
calcium  chloride,  and  is  decomposed  by  water,  especially  on  heating. 
It  cannot  be  distilled,  as  it  boils  with  decomposition  at  150 — 155° 
with  rapid  evolution  of  hydrogen  chloride.  The  iodo-compound  is  a 
brown  liquid  heavier  than  water,  by  which  it  is  easily  decomposed. 
In  the  air,  it  fumes  and  smells  of  garlic,  the  vapours  producing  a 
headache.  The  constant  of  etherification  of  the  alcohol,  under  the 
same  conditions  as  those  given  above  for  ethylisopropylcarbinol,  is 
0*00056.  On  oxidation  with  3  atoms  of  oxygen  (from  potassium 
dichromate  and  10  per  cent,  sulphuric  acid  solution)  per  molecule, 
the  alcohol  yielded  carbonic  anhydride,  acetone,  and  propionic,  acetic, 
and  formic  acids.  Amongst  the  products  of  oxidation  was  an  un- 
saturated hydrocarbon  identical  with  that  obtained  from  the  chloro- 
derivative  by  the  action  of  alcoholic  potash.  This  hydrocarbon  proved 
to  be  asymmetrical  dimethyldiethyletkylene,  CMcaiCEta.  It  boils  at 
114*5 — 116-5°  under  741  mm.  pressure,  and  readily  combines  with 
bromine.  The  authors  attempted  to  convert  this  unsaturated  hydro- 
carbon into  dimethylsecondaryamylcarbinol  by  heating  it  with 
fuming  hydriodic  acid  and  treating  with  silver  oxide.  The  bulk  of 
the  product,  however,  was  the  original  hydrocarbon,  only  a  small 
quantity  of  a  liquid  boiling  at  158 — 161°  being  obtained  ;  this  had 
the  odour  of  a  tertiary  alcohol. 

By  means  of  Meyer  and  Locher's  reaction,  the  authors  were  able  to 
prove  that  a  secondary  alcohol  is  formed  in  the  reaction  between  zinc 
ethide  and  acetic  chloride,  although  only  in  very  small  quantity. 

J.  W. 

Psyllostearyl  Alcohol.  By  E.  E.  Sundwik  (Zeit.physiol.  Chem.,  17, 
425 — 430). — In  Finland,  in  summer,  the  trunks  of  the  Alnus  incana 
were  observed  to  be  covered  with  a  white  powder,  which  was  found 
to  be  the  result  of  the  presence  on  them  of  the  louse,  Pyslla  alni,  being 
a  secretion  from  glands  on  its  back. 

A  large  quantity  of  this  was  collected,  and  a  crystalline  substance 
separated  from  it.  It  is  soluble  in  hot  chloroform,  acetic  anhydride, 
sparingly  soluble  in  hot  absolute  alcohol  and  in  ether,  and  not  at  all 
in  cold  or  hot  spirit.  It  gives  no  reaction  of  cholesterol.  It  melts  at 
95 — 96°,  and  does  not  give  an  acetyl  derivative.  Elementary  analysis 
of  it,  and  its  bromine  derivative,  showed  its  simplest  formula  to  be 
CsaHes'OH.  It  probably  is  a  new  member  of  the  fatty  alcohols,  and 
the  name  Psyllostearyl  alcohol  is  given  to  it.  W.  D.  H. 

Synthesis  of  Sugars.  By  W.  E.  Stone  (Chem.  Neivs,  66,  165— 
166,  179 — 180,  194). — A  valuable  resume  of  recent  work  on  this 
subject. 

Birotation  and  Hydrazone  Formation  of  some  Sugars.    By 

H.  Jacobi  (Annalen,  272,  170 — 182). — A  study  of  the  change  in 
rotatory  power  of  solutions  of  sugars  which  have  just  been  mixed 
with  solutions  of  phenylhydrazine  has  shown  that  the  hydrazone 
formation  invariably  takes  place  more  quickly  in  the  case  of  a  freshly 
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prepared  sugar  solution  than  in  that  of  a  solution  which  has  been  kept 
for  some  time ;  this  fact  aifords  support  to  the  theory  that  birotation 
is  due  to  the  combination  of  the  solvent  with  the  optically  active 
substance. 

The  modification  of  glucosephenylhydrazone  melting  at  113 — US'' 
has,  in  freshly  prepared  aqueous  solution,  a  specific  rotatory  power 
[a]D2oo  =  — 15*3°;  after  12 — 15  hours,  the  specific  rotatoiy  power  has 
become  constant  and  is  then  [aj^  =  -— 46'8°. 

Galactosephenylhydrazone  has  a  specific  rotatory  power  [ajujo"  = 
—  21*6°,  that  of  rhamnosepheuylhydrazone  being  [ajnaoo  =  — 54*2°; 
neither  compound  shows  birotation. 

A  freshly  prepared  aqueous  solution  of  crystalline  rhamnose, 
CeHiaOa  -f  HgO,  is  Isevorotatory,  but  after  about  an  hour's  time  the 
specitic  rotatory  power  has  become  constant  at  [a]D2o°  =  +8*3"; 
rhamnose  which  has  been  melted  or  dried  for  a  long  time  does  not 
show  birotation  in  aqueous  solution.  In  alcoholic  solution,  crystal- 
line rhamnose  shows  birotation,  the  specitic  rotatory  power  being 
[^]d2o°  =  — 11'4°  15  minutes  after  solution,  and  becoming  constant 
at  [a]D2o°  =  —  9°  after  16  hours.  Anhydrous  rhamnose  also  shows 
birotation  in  alcoholic  solution,  the  initial  and  final  values  of  the 
specific  rotatory  power  being  [ajpoo    =  +3*4°  and  —  9°  respectively. 

When  a  freshly  prepared  aqueous  solution  of  dextrose  is  mixed  with 
a  solution  of  an  equal  weight  of  phenylhydrazine  in  dilute  acetic  acid, 
and  the  mixture  examined  optically,  the  rotation  is  observed  to  change 
rapidly,  becoming  constant  after  about  two  hours ;  from  the  end  value, 
the  specific  rotatory  power  of  the  hydrazone  is  calculated  to  be 
[^]d2o°  =  —47°,  so  that  the  interaction  of  the  sugar  and  the  hydrazine 
takes  place  quantitatively. 

The  rotation  of  a  mixture  of  an  aqueous  solution  of  dextrose,  which 
has  been  kept  for  24  hours,  with  a  solution  of  phenylhydrazine  in 
dilute  acetic  acid  also  changes  on  keeping,  but  much  more  slow^ly 
than  in  the  preceding  case,  owing  to  the  fact  that  hydrazone  forma- 
tion takes  place  much  more  slowly ;  after  about  5|  hours,  a  constant 
end  value,  about  the  same  as  in  the  preceding  case,  is  attained. 

Similar  results  are  obtained  in  studying  the  rotation  of  solutions  of 
galactose  and  phenylhydrazine  ;  when  a  freshly  prepared  solution  of 
the  sugar  is  used,  the  specific  rotatory  power  becomes  constant  after 
about  2^  hours,  being  then  approximately  [ajpn.jo  =  — 19"2°  ;  as  the 
specific  rotatory  power  of  galactosephenylhydrazone  is  [a]D  =  —21*6°, 
it  is  clear  that  the  action  does  not  take  place  quantitatively. 

When  a  galactose  solution,  which  has  been  kept  for  24  houi-s  before 
adding  the  phenylhydrazine  solution,  is  used,  about  4|  hours  elapse 
before  the  specific  rotatory  po^ver  becomes  constant  at  fajDn-s"  = 
-18-4°. 

Observations  with  mixed  solutions  of  rhamnose  and  phenylhydr- 
azine show  that  in  this  case  also  the  freshly  dissolved  sugar  combined 
more  rapidly  with  the  hydrazine  than  the  sugar  which  had  been  dis- 
solved for  24  hours ;  in  both  cases,  how^ever,  a  constant  rotation  is 
attained  very  quickly,  the  end  value  being  that  of  rhamnosephenyl- 
hydrazone,  F.  S.  K. 
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Non-crystallisable  Products  of  the  Action  of  Diastase  on 
"Starch.  By  A.  Schiffer  (Chem.  Centr.,  1892,  ii,  825 — 826;  from 
Neu  Zeit.  Rulen-ZncJc.-Lid.,  29,  167— 170).— The  author  has 
endeavoured  to  obtain  Brown  and  Morris's  maltodextrin  by  the 
•action  of  diastase  on  potato  starch,  but  without  success  ;  neither  has 
he  been  able  to  prepare  the  so-called  amyloins.  He  finds  that  iso- 
maltose  is  formed,  not  maltose,  and  considers  it  probable  that  Brown 
and  Morris's  maltodextrin  was  a  mixture  of  67  per  cent,  of  dextrin 
with  33  per  cent,  of  isomaltose,  whilst  Herzfeld's  maltodextrin  con- 
sisted of  74  per  cent,  of  isomaltose  and  26  per  cent,  of  dextrin. 

The  experiments  on  the  dextrins  did  not  lead  to  very  definite  con- 
clusions. The  achroodextrin  obtained  showed  a  rotatory  power  of 
[a]r)  =  189*99°,  and,  in  3  per  cent,  solution,  a  reducing  power  of 
12'523  per  cent,  on  the  dry  substance  calculated  as  maltose  ;  it  did 
not  colour  iodine.  A  non-reducing  dextrin  could  not  be  obtained. 
The  erythrodextrin  obtained  had  a  rotatory  power  of  [a]i,  =  191*27'", 
and  a  reducing  power,  in  4*7  per  cent,  solution,  equivalent  to  5*68  per 
cent,  on  the  dry  substance  calculated  as  maltose ;  it  gave  a  red  color- 
ation with  iodine.  The  dextrins  are  not  fermentable,  and  it  would 
seem  that  there  are  only  a  small  number,  probably  not  more  than 
two  ;  at  present,  there  is  only  evidence  for  the  existence  of  one  dextrin 
not  giving  a  coloration  with  iodine. 

Isomaltose  invariably  occurs  amongst  the  transformation  products  of 
starch.  A.  J.  Gr. 

Action  of  Dilute  Acids  and  Alkalis  on   Cellulose.      By  E. 

WiNTERSTEiN  (Zeit.  physiol.  Chem.,  17,  391 — 400). — Cellulose,  prepared 
from  various  sources,  was  subjected  to  the  action  of  acids  and  alkalis 
of  different  strengths.  The  loss  so  produced  is  stated  in  the  form  of 
tables.  The  results  obtained  confirm  the  statements  of  earlier  ob- 
servers, that  cellulose  is  but  very  slightly  attacked  by  very  dilute, 
hot,  mineral  acids.  With  alkalis  (5 — 10  per  cent.),  the  cellulose  is 
considerably  dissolved,  but  this  again  is  confirmatory  of  the  earlier 
work  on  the  subject  with  impure  material.  W.  D.  H. 

Vegetable  Amyloid.  By  E.  Winterstein  (Zeit.  physiol.  Chem., 
17,  353 — 380). — Amyloid  is  the  name  given  by  botanists  to  the  con- 
stituent of  cell  walls,  which,  like  starch,  is  coloured  blue  by  iodine, 
and  so  differs  from  cellulose. 

In  the  cotyledons,  from  which  it  was  prepared  in  the  present 
research,  it  serves  as  a  reserve  material,  according  to  some,  as  a  reserve 
cellulose.  The  seeds  worked  with  were  those  of  Trojpceolum  majns, 
Fceonia  officinalis,  and  Impatiens  halsamina.  After  its  separation  (the 
method  used  is  fully  described),  it  is  precipitable  from  its  aqueous 
solution  by  alcohol.  The  precipitate  is  very  voluminous.  It  is  amor- 
phous after  drying  over  sulphuric  acid.  It  swells  in  cold,  and  forms 
an  opalescent  solution  in  hot,  water.  Even  after  the  prolonged  action 
of  diastase,  or  boiling  with  water  in  a  digester,  it  does  not  reduce 
Eehling's  solution.  The  solution,  after  boiling  in  a  digester,  becomes 
clearer,     [ajo  =  +92—94°. 

Elementary  analysis  gave  C  43*17,  H  608,  per  cent.  By  oxidation 
with  nitric  acid,  it  yields  mucic  acid. 
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In  opposition  to  earlier  investigations,  it  was  found  that,  after 
inversion  with  sulphuric  acid,  dextrose  was  not  formed,  or  only  in 
minimal  quantities;  the  sugars  formed  are  two  in  number:  one  is 
galactose,  the  other  a  pentose,  xylose. 

It  is  difficult  to  say  whether  amyloid  is  a  single  chemical  sub- 
stance ;  it  belongs  to  Tollens'  class  of  polysaccharides,  and  especially 
to  the  saccharo-colloids. 

After  the  extraction  of  amyloid  from  the  seeds,  the  carbohydrate 
residue  consists  of  Schulze's  hemicelluloses.  These  substances,  after 
inversion,  were  also  found  to  yield  galactose  and  xylose. 

W.  D.  H. 

Parent  Substance  of  Wood  Gum.  By  E.  Wixtersteix  (Zeif, 
physiol.  Chem.,  17,  381 — 390). — Wood  gum,  or  xylan,  is  the  material 
obtained  from  wood  by  extracting  it  with  cold  5  per  cent,  sodium 
hydroxide  and  then  precipitating  with  alcohol  and  hydrochloric  acid. 
On  inversion  it  yields  xylose. 

By  treating  powdered  beech  wood  with  Schulze's  reagent,  the 
residue  still  contains,  or  yields,  xylan.  Xylan  is  present  in  at  least 
two  modifications,  one  of  which  is  destroyed  by  boiling  with  dilute 
acids,  or  by  Schulze's  reagent,  and  the  other  resists  these.  The  latter 
parent  substance  of  xylan  appears  to  be  cellulose.  The  other  is 
probably  a  modification  of  cellulose.  W.  D.  H. 

Molecular  Compounds  of  Amines.  By  W.  Kudnew  (J.  pr. 
Chem.  [2],  46,  305 — 316). — The  compounds  obtained  by  mixing 
alkyl  iodides  with  amines  at  the  ordinary  temperature  are  not  salts  of 
imide  bases,  as  previously  supposed  by  the  author  (./.  Buss.  Ghem^ 
Soc.f  11,  174),  but  are  molecular  compounds  of  the  amine  and  its 
hydriodide.  The  reactions  studied  were  those  between  (1)  tertiary 
butyl  iodide  and  tertiary  butylamine,  which  react  to  form  the  com» 
pound  C4H9-NH3l,C4H9'NH2 ;  (2)  tertiary  amyl  iodide  and  tertiary 
butylamine,  which  react  to  form  the  same  compound  as  in  (1)  ;  (3) 
tertiary  butyl  iodide  and  tertiary  amylamine,  which  form  the  com- 
pound C5Hu*NH3l,C5Hn*NH2,  accompanied  by  a  little  of  the  compound 
C6Hu*NH2(C4H9)I ;  (4)  isobutyl  iodide  and  isobutylamine,  which 
also  form  C4H9*NH3l,C4H9*NH2,  but  a  considerable  proportion  of  the 
secondary  amine  hydriodide,  NH2(C4H9)2l,  is  produced  at  the  same 
time.  A.  G.  B. 

Derivatives  of  Urethane.  By  A.  Andeeocci  (Real.  Accad.  Linc.y 
1892,  i,  257 — 264). — The  author  prepares  urethane  by  boiling  carbamide 
nitrate  with  absolute  alcohol  and  sodium  nitrite  under  a  pressure  of 
1*5  atmos.     70  per  cent,  of  the  theoretical  yield  may  be  obtained. 

Acetyl  urethane  is  best  prepared  by  heating  urethane  and  acetic 
chloride  in  molecular  proportion  in  a  reflux  apparatus. 

Methylacetylur ethane,  NMeAcCOOEt,  is  obtained  by  heating  an 
ethereal  solution  of  acetylurethane  with  sodium  and  methyl  iodide,  or 
by  heating  methylurethane  and  acetic  chloride  in  closed  tubes  at 
100—105°.  It  is  a  liquid  which  boils  at  125—127°  under  63  mm. 
pressure,  and  is  very  soluble  in  alcohol  or  ether.  Atmospheric 
moisture  slowly  hydrolases  it,  with  formation  of  acetic  acid  and 
methylurethane. 
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Chloracefylurethane,'N'EL(CO'C'H 2C\)'C00'Etj  is  prepared  by  heating- 
cWoracetic  chloride  with  urethane,  or  by  the  action  of  sulphuryl 
cbloride  on  acety  lure  thane.  It  crystallises  in  prisms  or  rhomboidal 
laminae  melting  at  127 — 128'',  and  sublimes  at  100°  ;  it  is  soluble  in 
ether,  alcohol,  benzene,  chloroform,  or  boiling  water,  and  very  spar- 
ingly so  in  cold  water.  It  gives  sodio-  and  ^oto5s^o-derivatives,  which 
are  readily  decomposed  by  water,  and  with  sodium  ethoxide  yields^ 
ethylurethane. 

JJichloracetylur  ethane,  NH(C0*CHCl2)*C00Et,  is  prepared  by 
heating  dichloracetic  chloride  with  urethane,  or  by  heating  sulphuryl 
chloride  with  chloracetylurethane  or  acetylurethane.  It  separates 
from  hot  water  in  rhomboidal  plates,  melts  at  93°,  and  is  soluble  in 
alcohol  or  ether,  sparingly  so  in  cold  water.  It  gives  a  sodio-deriYSL- 
tive  with  metallic  sodium. 

TricJiloracetylurethane,  NH(C0'CCl3)'C00Et,  is  an  oily  liquid,  best 
prepared  by  heating  urethane  with  trichloracetic  chloride.  Heat  con- 
verts it  into  a  solid  substance  still  under  examination. 

Acetylxanthamidej  NHAcCSOEt,  is  obtained  by  heating  xanthamide- 
with  acetic  anhydride.  It  forms  colourless  scales,  of  pearly  lustre,, 
melts  at  104°,  and  is  soluble  in  alcohol,  ether,  ethyl  acetate,  or  boiling 
water.  W.  J.  P. 

Condensation  of  y3-Diketones  with  Carbamide  and  Thio-^ 
carbamide.  By  P.  Evans  (/.  pr.  Ghem.  [2],  46,  352).— When 
acetylacetone  (1  mol.)  and  carbamide  (2  mols.)  are  mixed  in  alcoholic- 
solution,  and  10  drops  of  hydrochloric  acid  (sp.  gr.  1*19)  added,, 
crystals  of  the  condensation  product,  CH2(CMe*.N*CO*NH2)2,HCl,. 
separate.     When  four  times  as  much  hydrochloric  acid  is  used,  the- 

compound  CH2<p-j>^®:-jy^>C0,HCl  is  formed.     When  sulphuric  acid 

is  substituted  for  hydrochloric  acid,  the  corresponding  sulphates  are 
obtained. 

Analogous  compounds  are  prepared  from  acetylacetone  and  thio- 
carbamide. 

Benzoylacetone  and  carbamide  condense  with  difficulty  ;  the  direct 
product  is  CPh-O-CHs'CMelN-CO-NHa,  which  is  split  up  by  alkalis. 

CMe'N 
into   CH2<]pp,  .'.^^CO.      These  matters  are   being    further   inves- 
tigated. A.  a.  B. 

Derivatives  of  Ketopentamethylene  and  Ketohexamethylene. 
By  F.  W.  Semmler  (Ber.,  25,3513—3520). — In  a  recent  paper  (this 
vol.  i,  107),  the  author  has  shown  that  when  tanacetogendicarb- 
oxylic  acid  is  heated  wdth  soda-lime  it  yields  an  oil  having  the- 
composition  CgHiaO,  and  closely  resembling  camphorone.  From  its^ 
physical  properties  it  appears  to  contain  a  ring  of  carbon  atoms  and 
also  an  ethylene  linking,  the  most  probable  formula  being- 
PTT  'PFr 
riTT^         >CMe2,  according  to   which  it  is    isojpropeneketopentameth'. 

ylene.  On  oxidation  with  dilute  potassium  permanganate  solution,  it 
yields  a  lactone,  having  the  composition  C7H12O3,  which  boils  at  145° 
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under  11  mm.  pressure,  and  melts  at  about  the  ordinary  tempera- 
ture. The  author  regards  it  as  B-hydroa'y-y-isoheptylic  lactone,  and 
supposes  that  the  carbonyl  group  is  eliminated  as  carbonic  anhydride, 
and  a  hydroxyl  group  added  to  each  of  the  carbon  atoms  combined 
by  ethylene  linkage,   the    acid  CMe2(OH)-CH(OH)-CH2-CH2-COOH 

CH  'CH 
then  losing  water,  and  forming  the  lactone   i  >-CH*CMe2'0H. 

To  obtain  farther  evidence  on  the  matter,  the  author  has  also 
investigated  the  pulegone  obtained  by  Beckmann  and  Pleissner 
•(Abstr.,  1891,  936),  which  is  probably  a  derivative  of  ketohexa- 
methylene.  In  addition  to  the  possible  formulae  given  by  those 
investigators,  the  author  gives  a  fourth,  namely, 

the  presence  of  the  isopropene  group,  !CMe2,  being  rendered  probable 
by  the  fact  that  it  yields  acetone  on  oxidation.  If  this  formula  is 
correct,  the  other  product  of  oxidation  should  be  /3-methyladipic 
acid,  COOH-CHa-CHMe-CHa-CH/COOH,  and  it  was  found  on  inves- 
tigation that  this  acid  is  formed  in  almost  quantitative  proportions. 
On  the  addition  of  benzene  to  its  solution  in  chloroform,  it  sej)arates 
in  colourless  crystals  melting  at  84*5°,  and  boiling  at  210 — 212''  under 
14*5  mm.  pressure,  and,  like  pulegone,  rotates  the  plane  of  polarisa- 
tion to  the  right.  On  further  oxidation,  the  tertiary  hydrogen  atom 
in  the  CHMe  group  is  oxidised  to  hydroxyl,  the  hydroxy-acid  thus 
formed  at  once  losing  water,  and  forming  r^i-valeroladone-^i-acetic  acidj 

I  J^      ^>CMe*CH2*C00H.   yS-Methyladipic  acid  is  readily  converted 

into  the  diethyl  salt,  which  has  a  fruity  odour,  and  boils  at  126'0°  under 
10  mm.  pressure. 

When  /5-methyladipic  acid  is  distilled  with  soda-lime,  it  yields  a 
liquid  which  smells  like  camphorone,  and  boils  at  141 — 143°;  it  is 
a  ketone  and  a  saturated  compound,  and  must,  therefore,  from  its 

method  of  formation,  be  ^-methylketopentam ethylene,  '  ]>C0. 

CH2 — CH2 
With  hydroxylamine,  it  yields  a  mixtare  of  two  isomeric  oximes,  one 
•of  which  melts  at  81*5°,  whilst  the  other  has  not  yet  been  obtained 
pure.     On  reduction  with  sodium  in  alcoholic  solution,  the  oximes 
are  converted  into  ^-methylpentamethylenylamine, 
CHMe-CH, 

which  is  a  liquid  smelling  like  the  fatty  amines,  and  boiling  at  42** 
under  12  mm.  pressure.  With  nitrous  acid,  it  yields  the  correspond- 
ing ^-methylpentamethylenol,   1  >CH'OH,  boiling  at  48 — 50° 

C/I12 —  CH2 
under  15  mm.  pressure. 

In  conclusion,  the  author  gives  a  table  of  constitutional  formulas, 
showing  the  relations  between  the  compounds  described  in  this  and 
-other  papers  and  menthone,  pulegone,  camphoric  acid,  camphor- 
one,  &c.  H.  G.  C. 
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Products  of  the  Dry  Distillation   of  Birch  Bark.     By   Y. 

KuRiLOFF  {J.Rusii.  Ghem.  Soc,  23,  98 — 101), — Birch  bark,  on  dry  dis- 
tillation, gives,  besides  tar,  a  considerable  quantity  of  an  acid  aqueous 
solution.  The  author  has  investigated  this  solution  for  acids  and  for 
bases.  He  first  of  all  distilled  it,  and  neutralised  the  distillate  with 
sodium  carbonate,  evaporated  the  salt  solution  thus  obtained  to  dry- 
ness, heated  the  residue  slightly  in  order  to  drive  off  phenols,  dis- 
solved it  in  water,  and  filtered  to  remove  carbonaceous  matter.  The 
filtrate  was  acidified  with  phosphoric  acid,  and  fractionally  distilled. 
The  distillates  were  further  subdivided  by  fractional  neutralisation 
and  distillation,  and  the  acids  converted  into  the  silver  salts,  which 
were  then  analysed.  Scarcely  any  difference  was  observed  between 
the  fractions,  the  amount  of  silver  contained  in  the  salts  being  in  all 
cases  only  slightly  less  than  that  required  by  silver  acetate.  The 
aqueous  solution  contains  1'25  per  cent,  of  acetic  acid. 

The  only  volatile  base  found  was  ammonia,  which  is  present  in  the 
solution  to  the  amount  of  0*73  per  cent.  J.  W. 

Preparation  of  Chloracetic  acid.  By  A.  Rusanoff  (J.  Euss. 
€hem.  Soc,  23,  222 — 223). — Tbe  chlorination  of  acetic  acid  may  be 
readily  effected  by  mixing  the  glacial  acid  employed  with  from 
xVth  to  xV^h  of  its  weight  of  red  phosphorus.  A  rapid  current  of 
chlorine  is  passed  into  the  mixture  at  100°,  the  absorption  being  very 
oomplete.  On  cooling,  the  liquid  solidifies  to  a  white,  crystalline 
mass,  which  is  almost  pure  monochloracetic  acid.  With  the  above 
proportion  of  phosphorus,  the  quantity  of  chloro-acid  obtained  is 
about  equal  to  the  quantity  of  acetic  acid  taken.  J.  W. 

Compounds  of  Copper  Acetate  with  Ammonia  and  with 
Pyridine.  By  F.  Foerstkr  (Ber.,  25,  3416 ~S4>22).— Copper 
acetate  ammonia,  Cu(C3H302)2,2N"H3,  is  prepared  by  adding  an  excess 
of  alcoholic  ammonia  to  an  alcoholic  solution  of  copper  acetate  (a 
certain  quantity  of  copper  oxide  is  formed  when  aqueous  solutions 
are  employed)  ;  after  distilling  off  the  excess  of  alcohol,  the  salt 
separates,  and  when  recrystallised  from  alcohol,  it  is  obtained  in 
anhydrous,  short,  violet  prisms  or  octahedra.  It  may  be  dried  over 
sulphuric  acid  in  a  vacuum.  Schiff  {Annalen,  123,  43)  has  described 
a  hydrate  of  this  compound,  crystallising  with  2  mols.  H2O,  which 
he  obtained  by  allowing  an  aqueous  ammoniacal  solution  of  copper 
acetate  to  evaporate  at  the  ordinary  temperature.  The  author 
finds  that  the  anhydrous  compound  separates  from  concentrated 
aqueous  solutions,  whilst  a  hydrate,  crystallising  in  blue  needles 
with  2^  mols.  H2O,  and  having  crystal lographic  relations  agree- 
ing with  those  observed  by  Schiff  for  his  compound,  is  obtained 
from  dilute  solutions.  The  copper  acetate  ammonia  gradually  loses 
ammonia  in  moist  air,  and  deliquesces  ;  it  dissolves  in  water,  forming 
a  deep  blue  solution,  which  on  dilution  yields  a  bright  blue  jelly;  the 
latter  changes  after  a  time  into  a  fine  powder,  consisting  of  a  basic 
copper  acetate.  It  deliquesces  rapidly  in  contact  with  aqueons  am- 
monia., but  undergoes  no  chemical  change.  When  dry  gaseous  ammonia 
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is  passed  over  anhydrous  copper  acetate,  or  better  over  the  above 
described  anhydrous  copper  acetate  ammonia,  it  is  absorbed  with  the 
evolution  of  heat.  In  the  second  case,  the  colour  of  the  compound 
changes  to  blue,  and  a  compound,  probably  Cu(C2H302)2,4NH3,  is- 
produced  ;  it,  however,  quickly  dissociates  in  the  air  into  ammonia  and 
the  compound  Cu(C2H302)2,2N'H3;  a  compound  containing  less  ammonia 
than  the  latter  could  not  be  obtained. 

Copper  acetate  pyridine,  Cu(C2H302)2,C5NH5,  separates  in  lustroup, 
pure  blue,  six-sided  tables,  when  pyridine  is  added  to  an  aqueous  or 
alcoholic  solution  of  copper  acetate,  and  the  mixture  evaporated.  It 
remains  unaltered  over  concentrated  sulphuric  acid  in  a  vacuum,  but 
undergoes  slight  decomposition  when  heated  at  100°.  It  may  be 
crystallised  from  hot  water,  and  is  only  slightly  decomposed  when 
boiled  with  that  solvent  for  a  long  time  ;  it,  however,  suffei*s  more 
decomposition  when  dissolved  in  boiling  alcohol.  When  finely 
pulverised  copper  acetate  is  triturated  with  an  excess  of  pyridine,  a 
blue  compound,  Cu(C2H 302)2, 405X115,  is  obtained ;  it  gradually  loses- 
3  mols.  of  pyridine  on  remaining  in  the  air. 

The  blue  liquid  used  for  filling  thermometer  tubes  often  consists  of 
an  alcoholic  solution  of  copper  acetate  ammonia,  and  when  the  instru- 
ment is  constructed  of  bad  glass,  the  free  alkali  causes  a  precipitation 
of  basic  copper  acetate,  or  copper  oxide.  The  means  of  preventing 
such  precipitations  will  form  the  subject  of  a  future  communication. 

Crystallised  copper  acetate  (1  mol.  H2O)  remains  constant  in 
weight  when  kept  over  concentrated  sulphuric  acid  in  a  vacuum,  as. 
stated  by  Roux  (Annalen,  60,  316),  but  it  is  slowly  dehydrated  at 
100".  more  rapidly  at  105'' ;  the  anhydrous  salt  is  green. 

A.  R.  L. 

The  Behaviour  of  a-Amidopropionic  acid  at  High  Tempera- 
tures. By  E.  Drechsel  {Ber.,  25,  3502 — 3504).— When  a  solution  of 
a-amidopropionic  acid  in  concentrated  phosphoric  acid  is  distilled, 
water  at  first  comes  over ;  the  temperature  then  rises  to  220 — 230°, 
decomposition  sets  in,  and  aldehyde,  carbonic  oxide,  and  ammonia 
are  formed.  E.  0.  R. 

Crotonic  acids  and  their  Derivatives.  By  A.  Michael  and 
O.  ScHULTESS  (/.  pr.  Ghem.  [2],  46,  236— 266)  .—The  details  of  the 
methods  for  preparing  the  crotonic  acids  given  in  this  paper  do- 
not  materially  differ  from  those  already  published.  Wislicenus  and 
others  (Abstr.,  1887,  655 ;  1889,  236)  have  investigated  the  chlorina- 
tion  and  bromination  of  crotonic  and  isocrotonic  acids  in  carbon 
bisulphide  and,  in  the  case  of  isocrotonic  acid,  have  obtained  liquid 
acids  which  were  regarded  as  a/i-isodichloro~  and  a^-isodibromo» 
butyric  acids  mainly  on  the  ground  that  they  were  convertible  into 
a-chloro-  or  a-bromo-crotonic  acid,  respectively,  by  the  action  of 
sodium  hydroxide.  Beside  these,  small  quantities  of  the  solid 
dichloro-  and  dibromo-butyric  acids  were  obtained,  and  their  forma- 
tion was  attributed  to  the  presence  of  crotonic  acid  in  the  isocrotonie 
acid   used.     In  their   study  of  the   same  subject,  the  authors  used 
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chloroform  and  carbon  tetracHoride  as  solvents  for  chlorination  ex- 
periments, and  carbon  bisulpbide  for  brominatioa  experiments ;  the 
products  crystallised  in  all  cases,  and  only  in  the  chlorination  experi- 
ments was  any  notable  quantity  of  oily  product  obtained.  They  are, 
therefore,  unable  to  confirm  the  existence  of  the  liquid  acids  above 
referred  to,  and  attribute  their  supposed  formation  to  the  presence  of 
products  of  the  action  of  the  halogens  on  the  carbon  bisulphide  or  its 
impurities,  which  would  be  specially  liable  to  occur  in  absence  of 
laright  light,  and  would  hinder  the  crystallisation  of  the  acids.  Nor 
is  Wislicenus  correct  in  his  statement  as  to  the  action  of  sodium 
liydroxide  on  the  products  in  question  (see  above)  ;  a  mixture  of  the 
normal  and  iso-acids  is  produced  in  each  case,  and  in  that  of  the 
chlorination  product  the  mixture  contains  more  of  the  iso-a-chloro- 
•crotonic  acid. 

The  above  experiments  were  performed  with  an  isocrotonic  acid 
which,  although  containing  less  crotonic  acid  than  that  used  by 
Wislicenus,  was  not  perfectly  pure,  and  the  authors'  attention  was 
turned  to  the  obtainment  of  a  pure  acid.  When  this  acid  was  pre- 
pared, its  chlorination  and  bromination  gave  results  virtually  identi- 
cal with  those  outlined  above.  The  purification  was  effected  by  means 
•of  the  difference  in  solubility  of  the  sodium  salts  in  alcohol.  At  ll*" 
1  part  of  sodium  crotonate  dissolves  in  380  parts  of  absolute  alcohol, 
whilst  1  part  of  sodium  isocrotonate  dissolves  in  16  parts. 

In  the  aqueous  mother  liquor  of  the  crotonic  acid  recovered  from 
the  crude  isocrotonic  acid  by  the  new  process,  there  was  found  a 
«mall  quantity  of  tetrolic  acid  (m.  p.  *?Q°)  which  was  at  first  mistaken 
for  a  new  acid  owing  to  the  fact  that  it  crystallises  from  light  petr- 
oleum, together  with  crotonic  acid  (m.  p.  72°),  in  prisms  which  melt  at 
■83° ;  this  is  a  notable  instance  in  which  a  mixture  of  two  substances 
melts  at  a  higher  temperature  than  does  either  constituent.  The  dis- 
covery that  tetrolic  acid  is  a  secondary  product  of  the  action  of  sodium 
amalgam  on  /8-chlorisocrotonic  acid  elucidates  a  difficulty  noted  by 
Oeuther  {Zeit.  Ghem.,  1871,  244)  who,  when  reducing  /3-chlorocrotonic 
acid  (m.  p.  94°),  obtained  crystals  which  melted  at  79°  until  they  had 
been  several  times  recrystallised,  when  the  melting  point  dropped  to 
72° ;  a  repetition  of  Geuther's  experiments  resulted  in  the  isolation 
of  tetrolic  acid  (compare  Fittig  and  Clutterbuck,  Abstr.,  1892,  961). 
It  was  not  found  possible  to  avoid  the  formation  of  tetrolic  acid  during 
the  reduction  of  ^-chlorisocrotonic  acid. 

Pure  isocrotonic  acid  boils  at  74°  under  15  mm.  (bath  at  85°)  and 
■Sit  78*5°  under  20  mm.  (bath  at  90°)  ;  the  silver  salt  is  a  white,  curdy 
precipitate,  which  crystallises  from  hot  water  in  lustrous  needles. 
When  the  acid  is  heated  for  36  hours  in  a  sealed  bulb  at  100°,  it 
undergoes  no  change ;  under  the  same  conditions  at  136°,  34  per  cent, 
of  it  is  converted  into  the  solid  crotonic  acid,  whilst  at  162°  and  182°, 
€6  per  cent,  and  67*5  per  cent.,  respectively,  are  so  converted  (compare 
Alberti,  Ber.,  9,  1194)  ;  in  the  presence  of  a  trace  of  iodine,  the  con- 
version takes  place  to  a  slight  extent  at  100^.  Comparative  experi- 
ments were  made  concerning  the  elimination  of  chlorine  from 
y3-chlorocrotonic  acid  (m.  p.  94°)  and  y3-chlorisocrotonic  acid  (m.  p. 
•61°)  by  10  times  their  weight  of  30  per  cent,  sodium  hydroxide  solu- 
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tion,  care  being  taken  to  avoid  rise  of  temperature;  it  was  found 
that,  after  14  days,  the  /3-thlorocrotonic  acid  had  lost  95  per  cent., 
and  the  y3-chlorisocrotonic  acid  88  per  cent,  of  its  chlorine.  The 
influences  of  time  and  concentration  were  also  studied,  and  the  results 
are  tabulated. 

Experiments  are  detailed  which  prove  that  a/3-dichlorobutjric  acid 
(m.  p.  63°)  yields,  contrary  to  Wislicenus'  statements  (Abstr.,  1887, 
655  ;  1889,  236),  a  mixture  of  a-chlorocrotonic  and  a-chlorisocrotonic 
acids  when  treated  witli  either  warm  or  cold  sodium  hydroxide. 
When  ajS-dibromobutyric  acid  is  thus  treated,  only  some3'5  per  ceut. 
of  a-bromocrotonic  acid  is  produced,  the  rest  being  a-bromisocrotonic 
acid  (m.  p.  92°).  Melikoff's  experiment  of  heating  a-chlorocrotonic 
acid  with  hydrochloric  acid  (compare  Abstr.,  1886,  1008)  was  re- 
peated;  the  a^-isodichlorobutyric  acid  thus  obtained  crystallises  in 
prisms,  melts  at  78°  (Melikoff  gave  72—73° ;  Abstr.,  1892,  296\  and 
distils  at  131*5°  under  20  mm.  (bath  at  145°).  The  isolation  of  this 
second  solid  a/3-dichlorobutyric  acid  is  evidence  that  Wislicenus* 
liquid  acid  has  no  existence. 

aft-Isodihromohutyric  acid  was  prepared  by  heating  a-bromocrotonic 
acid  with  hydrobromic  acid  at  100°  in  a  sealed  tube  for  20  hours ;  it 
crystallises  in  small  needles,  melts  at  58 — 59°,  and  is  more  soluble 
than  the  known  acid  (m.  p.  87").  With  alkalis,  it  yields  a  mixture  of 
a-bromocrotonic  acid  and  a-isobromocrotonic  acids.  a/i-Dibromo- 
butyric  acid  (m.  p.  87°)  is  partly  converted  into  this  acid  (m.  p. 
58 — 59°)  when  heated  with  hydrobromic  acid. 

As  is  already  known  (Abstr  ,  1883,  969),  /3-chlorocrotonic  acid  is 
partially  converted  into  /J-isochlorocrotonic  acid  when  heated ;  but 
a-isobromocrotonic  acid  is  entirely  converted  into  a-bromocrotonic 
acid  when  heated  in  boiling  xylene.  A.  Gr.  B. 

Formation  of  Solid  Crotonic  acids  by  the  Reduction  of 
a-Isobromo-  and  a-Isochloro- crotonic  acids.  By  A.  Michael  (J. 
pr.  Chem.  [2],  46,  266 — 272). — The  author  quotes  experiments  which 
show  that  a-isobromocrotonic  acid  is  converted  almost  entirely  into 
solid  crotonic  acid  when  reduced  by  sodium  amalgam,  whether  in  acid 
or  alkaline  solution.  a-Isochlorocrotonic  acid  also  yields  much  more 
solid  than  liquid  crotonic  acid  \vhen  similarly  reduced.  This  repeti- 
tion (compare  Abstr.,  1888,  1176)  is  rendered  necessary  by  Wisli- 
cenus' criticisms  (Annalen,  248,  352).  A.  G.  B. 

Addition  of  Bromine  and  Chlorine  to  Solid  Crotonic  acid. 
By  Mrs.  H.  A.  Micuael  (J.  pr.  Chem.  [2],  46,  273 — 285;  compare 
preceding  abstracts). — The  experiments  detailed  in  this  paper  wei e 
undertaken  as  part  of  the  controversy  between  Michael  and  Wisli- 
cenus, and  have  special  reference  to  the  remarks  of  the  latter  in 
Annalen,  248,  281.  The  tabulated  results  show  that  the  addition  of 
chlorine  and  bromine  to  solid  crotonic  acid  is  accompanied  by  fewer 
secondary  reactions  when  allowed  to  proceed  rapidly  in  a  well  cooled 
solution  exposed  to  direct  sunlight.  The  a/3-dihalogen  butyric  acid 
produced,  when  the  reaction  was  normal,  was  accompanied  by  some 
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10  per  cent,  of  the  iso-acid  in  tlie  clilorination  experiments,  and  by 
some  3  per  cent,  in  the  bromination  experiments.  A.  G.  B. 

Brom-additive  Products  of  Angelic   and  Tiglic  acids.     By 

J.  WiSLiCENUS  (Annalen,  272,  1— 09).— Fittig  (Abstr.,  1891,  39) 
attempted  to  show  that  the  resalts  obtained  by  the  author  and 
Piickert  (Abstr.,  1889,  587),  in  studying  the  action  of  bromine  on 
angelic  acid,  were  inaccurate  ;  he  claimed  to  have  proved  that  tiglic 
acid  dibromide,  and  not  anojelic  acid  dibromide,  is  produced  by  the- 
action  of  bromine  on  angelic  acid,  and  at  the  same  time  he  made 
several  statements  refiecting  very  seriously  on  the  author.  The  first 
portion  of  the  paper  is  devoted  to  a  refutation  of  these  statements. 

In  preparing  angelic  and  tiglic  acids  from  various  samples  of 
Roman  oil  of  chamomile  by  several  different  methods,  it  was  found 
that,  not  only  was  the  composition  of  the  oil  very  variable,  but  that 
the  yield  of  the  two  acids  depended  very  much  on  the  method  of 
treatment;  the  total  yield  of  crude,  oily  acid  product,  obtained  by 
hydrolysing  the  oil  with  alcoholic  potash,  and  weighed  moist,  was 
always  between  49  and  51  per  cent,  of  the  oil,  but  the  relative  quan- 
tities of  the  several  constituents  were  very  variable.  Many  oils^ 
contained  very  little  methacrylic  acids,  others  a  great  deal.  The 
fraction  of  the  oily  acid  product  which  boiled  above  175°  always 
contained  angelic  acid  as  principal  constituent ;  tiglic  acid,  if  pre- 
sent, occurred  in  smaller  quantities,  and  sometimes  seemed  to  be 
absent  altogether  from  the  original  oil.  The  yield  of  tiglic  acid 
increased  with  the  quantity  of  potash  employed  in  hydrolysing,  with 
the  duration  of  the  heating,  and  even  more  with  the  duration  and 
frequency  of  the  subsequent  fractional  distillation,  the  quantity  of' 
angelic  acid  becoming  correspondingly  smaller.  When  a  good  yieldi 
of  angelic  acid  is  desired,  a  preliminary  partial  separation  of  the  two- 
acids  by  means  of  their  calcium  salts  is  to  be  recommended,  although 
this  method  is  not  so  satisfactory  as  would  appear  from  Pagen- 
stecher's  description  ;  when  tiglic  acid  is  also  required  in  quantity, 
Kopp's  method  of  preparation  is  to  be  preferred. 

From  observations  made  with  a  large  number  of  compounds,  it  has 
been  found  that,  in  order  that  the  formation  of  additive  products 
of  unsaturated  compounds  may  take  place  in  the  simplest  manner, 
and  without  intramolecular  change,  the  reaction  must  be  carried  out 
at  the  lowest  possible  temperature,  and  light  excluded  as  far  as- 
possible ;  further,  that  the  halogens  and  halogen  acids,  which  are  to- 
be  combined  with  the  unsaturated  compound,  must  ahvays  be  present 
in  large  excess. 

Under  these  conditions,  and  employing  pure  and  dry  substances- 
and  solvents,  the  pure  dibromo-additive  products  of  angelic  and  tiglic 
acids  can  be  easily  prepared. 

The  preparation  of  these  compounds  is  then  described  in  great 
detail.  Briefly,  the  method  was  to  slowly  add,  with  frequent  shaking, 
very  siuall  quantities  of  a  solution  of  the  acid  in  carbon  bisulphide  to- 
a  solution  of  not  less  than  1^  mols.  of  bromine  also  dissolved  in 
carbon  bisulphide,  in  absence  of  moisture  and  in  a  very  dim  light,  the 
temperature  being  kept  below  10° ;  after  the  whole  of  the  acid  was. 
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«,dded,  an  operation  whicli  required  IJ  to  2  hours,  the  mixture  was 
kept  over  night,  and  the  carbon  bisulphide  and  excess  of  bromine 
then  evaporated  in  a  stream  of  dry  air,  one  vessel  being  used  for  the 
^'hole  process.  Under  these  conditions,  which  will  hereafter  be  referred 
to  as  normal,  the  yield  of  crude  tiglic  acid  dibromide  is  only  a  few 
tenths  per  cent,  below  the  theoretical,  a  trace  of  some  substitution  or 
decomposition  product  being  also  formed  with  evolution  of  hydrogen 
bromide  ;  the  yield  of  crude  angelic  acid  dibromide,  on  the  other  hand, 
is  rather  more  than  the  theoretical,  owing  to  the  difficulty  of  expel- 
ling all  the  carbon  bisulphide. 

The  two  acids  show,  even  up  to  this  point,  a  totally  different 
behaviour.  The  solution  of  the  tiglic  acid  dibromide  begins  to  crys- 
tallise long  before  the  whole  of  the  carbon  bisulphide  is  evaporated, 
and  a  snow-white  dibromo-derivative,  identical  with  the  compound 
•described  by  Pagenstecher  (Abstr.,  1879,  455),  as  w^as  found  by 
Piickert,  is  obtained.  The  solution  of  the  angelic  acid  dibromide,  on 
the  other  hand,  yields,  on  evaporation,  a  brown  oil,  but,  on  continu- 
ing to  pass  a  stream  of  dry  air  for  a  long  time,  crystallisation  begins 
at  the  edges  and  gradually  proceeds,  accompanied  by  a  continual 
decrease  in  weight;  when,  however,  the  oil  is  placed  over  soda-lime 
under  reduced  pressure,  it  soon  froths  up,  gradually  becomes  thick, 
and  finally  solidifies  to  a  hard,  yellow  mass,  which  still  smells  of 
bromine  and  carbon  bisulphide. 

The  tiglic  acid  dibromide,  after  recrystallisation  from  light  petr- 
oleum (b.  p.  60°),  melts  at  87 — 88°,  and  does  not  liquefy  on  treat- 
ment with  water. 

The  crude  crystalline  angelic  acid  dibromide  is  best  freed  from  most 
of  its  carbon  bisulphide  by  repeatedly  treating  it  with  petroleum 
pentane  (b.  p.  25 — 33°),  and  evaporating  the  latter  in  a  rapid  stream 
of  air ;  it  can  then  be  recrystallised  from  warm  petroleum  pentane 
(b.  p.  33 — 39°).  When  this  purification  is  repeatedly  carried  out,  in 
absence  of  moisture,  and  the  crystals  then  freed  from  petroleum  and 

•  carbon  bisulphide  in  a  desiccator  under  reduced  pressure,  a  compound 
is  obtained  melting  constantly  at  86*5 — 87°,  but  the  least  trace  of 
moisture  lowers  the  melting  point  very  considerably. 

As  the  yield  of  pure  substance  is  more  than  90  per  cent,  of  the 
•crude  product,  further  quantities  of  the  pure  compound  being  obtain- 
able from  the  mother  liquors,  the  author  is  absolutely  convinced  that 
a  homogeneous  substance,  differing  considerably  in  properties  from 
tiglic  acid  dibromide,  can  be  obtained  from  angelic  acid  in  the  manner 

•  described. 

The  two  dibromides  show  a  considei'able  difference  in  behaviour  in 
passing   from   the   liquid   to   the   solid   condition.      The  tiglic  acid 

•  dibromide  solidifies  to  an  opaque,  crystalline  mass.  The  angelic  acid 
dibromide  forms  an  amorphous,  resinous  mass  which  becomes  crystal- 
line after  some  time;  this  amorphous  dibromide  is  much  more  readily 
soluble  in  light  petroleum  than  the  crystalline  variety,  and  on  quickly 
evaporating  its  almost  saturated  solution,  it  is  again  deposited  in  an 
amorphous  condition.  When  the  solution  of  the  amorphous  sub- 
stance is  kept  in  a  closed  vessel,  it  begins  to  deposit  crystals  after 
some  time,  and,  if  the  mother  liquors  are  evaporated  soon  after  the 
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first  separation  of  crystals  occurs,  an  amorphous,  gum-like  mass  is 
obtained,  in  which  crystals  are  embedded;  it",  on  the  other  hand,  the 
mother  liquors  are  not  evaporated  until  after  long  keeping,  only  the 
crystalline  dibromide  is  deposited. 

The  most  striking  difference  in  properties  between  the  two  di- 
dromides  is  in  their  behaviour  with  w^ater.  Whereas  tiglic  acid 
dibromide  is  sparingly  soluble  in,  but  is  not  otherwise  changed  by, 
water,  and  separates  from  its  aqueous  solution  in  crystals,  angelic 
acid  dibromide  slowly  liquefies  when  kept  in  an  atmosphere  saturated 
with  aqueous  vapour,  and  is  immediately  converted  into  a  highly 
refractive  oil  in  contact  with  water.  This  oil  seems  to  be  an  unstable 
compound,  probably  of  the  composition  CsHioBrgOa ;  it  decomposes  in 
moderately  dry  air  or  when  treated  with  concentrated  hydrochloric 
acid,  yielding  crystals  of  the  dibromide,  but,  when  kept  at  0°  in  a 
closed  vessel,  it  does  not  show  the  least  signs  of  crystallising. 

The  solubility  of  the  two  dibromides  in  water,  benzene,  carbon 
bisulphide,  and  light  petroleum  is  also  very  different,  as  was  proved 
by  careful  determinations  at  various  temperatures ;  the  following 
table  shows  the  solubility  in  100  parts  of  the  several  liquids. — 


Angelic  acid  di- 
bromide 

Tiglic  acid    di- 
bromide 


Water. 


2  -46  at  16° 
2  -63  at  20° 

0  -94  at  16° 

1  -01  at  20° 


Petroleum 
pentane. 


35  -22  at  8° 
138-9    at  20° 

6  -06  at  8° 
11-89  at  20° 


Benzene. 


437-74  at  14-5° 
542-52  at  21  5° 

72-99  at  14-5° 
87 -28  at  21-5° 


Carbon 
bisulphide. 

315-27  at  3° 
472  29  at  15-5° 

45  -26  at  3° 
69-98  at  15-5° 


The  homogeneity  of  the  angelic  acid  dibromide  was  carefully  tested 
by  well  shaking  a  weighed  quantity  of  various  samples  of  the  com- 
pound with  successive  small  quan  ities  of  watjr;  the  solubility 
remained  absolutel}'  constant,  and  not  a  trace  of  a  crystalline  powder 
(tiglic  acid  dibromide)  could  be  detecied  in  the  small  quantity  of  oil 
remaining  undissolved  after  many  treatments  (compare  Fittig,  luc. 
cit.)  ;  this  oil  dissolved  on  adding  sufficient  water,  the  total  quantity  of 
water  used  being  rather  more  than  that  calculated  from  the  solubility 
of  angelic  acid  dibromide. 

When  a  mixture  of  the  two  dibromides  is  repeatelly  extracted 
with  successive  small  quantities  of  water,  the  angelic  acid  dibromide 
first  passes  into  solution,  its  solubility,  determined  experimentally, 
being  practically  the  same  as  when  the  pure  substance  alone  is  used  ; 
after  about  six  extractions,  under  the  conditions  employe  i,  the  oily 
residue  solidifies,  and  the  extracts  then  contain  tiglic  acid  dibromide 
in  quantities  corresponding  very  closely  with  those  calcula  ed  from 
the  normal  solubility. 

The  solubility  of  the  angelic  acid  dibromide  is,  however,  slightly 
diminished  by  the  presence  of  tiglic  acid  dibromide;  when  a  saturated 
aqueous  solution  of  pure  angelic  acid  dibromide  is  shaken  with  a 
relatively  very  small  quantity  of  tiglic  acid  dibromide,  the  latter  first 
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becomes  pasty  and  then  changes  to  a  turbid  oil,  owing  to  the  separa- 
tion of  a  small  quantity  of  oily  angelic  acid  dibromide. 

The  solubility  of  tiglic  acid  dibromide  is  diminished  to  an  even 
greater  extent  by  the  presence  of  angelic  acid  dibromide,  more  than 
five-sixths  of  the  compound  being  precijntated  from  its  saturated 
aqueous  solution  as  a  crystalline  powder  on  adding  angelic  acid  di- 
bromide to  saturation,  and  then  shaking  well. 

A  further  difference  in  the  behaviour  of  the  two  dibromides  is 
observed  when  they  are  triturated  with  tiglic  acid  in  absence  of 
moisture  ;  the  angelic  acid  dibromide  forms  an  oily  mixture  with  the 
tiglic  acid,  whereas  the  tiglic  acid  dibromide  gives  a  powdery  mix- 
ture ;  both  the  dibromides  give  an  oily  mixture  when  triturated  with 
angelic  acid. 

Crystallographic  measurements  of  the  two  dibromides,  made  by 
Fock  with  crystals  obtained  from  petroleum  pentane  solution,  showed 
slight  but  distinct  differences  between  the  two  compounds. 

When  the  above-mentioned  normal  conditions  under  which  angelic 
acid  is  converted  into  its  dibromide  are  not  strictly  adhered  to,  a 
considerable  quantity  of  tiglic  acid  dibromide  is  formed:  this  com- 
pound may,  in  fact,  be  produced  in  such  large  quantities  that  a  care- 
less examination  would  lead  to  the  conclusion  that  it  was  the  sole 
product. 

Numerous  experiments  were  made  in  order  to  determine  the  in- 
fluence of  temperature,  order  of  mixing,  &c.,  on  the  course  of  the 
reaction. 

In  the  first  place,  it  was  found  that  at  temperatures  above  25°, 
other  conditions  remaining  normal,  a  considerable  quantity  of  tiglic 
acid  dibromide  is  formed ;  at  25 — 29°,  of  every  100  parts  of  angelic 
acid,  at  the  most  14'5  parts  are  converted  into  tiglic  acid  dibromide  ; 
at  35 — 40°,  about  28  parts.  Tiglic  acid  dibromide  is  also  formed  when 
the  carbon  bisulphide  solut^ion  of  the  bromine  is  added  to  that  of  the 
angelic  acid,  instead  of  vice  versa,  other  conditions  remaining  normal ; 
at  16 — 20°,  of  every  100  parts  of  angelic  acid  about  35*9  parts  are 
converted  into  tiglic  acid  dibromide;  at  25 — 29°,  about  46' 7,  and  at 
34—40°,  about  687  parts. 

The  influence  of  bright  light  and  of  the  order  of  mixing,  on  the 
course  of  the  reaction  are  even  more  striking.  When  a  carbon  bisulph- 
ide solution  of  bromine  in  slight  excess  is  slowly  added  in  small  quan- 
tities at  a  time  to  a  c^irbon  bisulphide  solution  of  angelic  acid,  kept 
below  5°,  but  exposed  to  bright  sunlight,  each  addition  of  bromine, 
except  the  last  two,  being  made  only  after  the  solution  has  become 
colourless,  the  yield  of  tiglic  acid  dibromide  varies  from  88" 74  to  92*8 
per  cent,  of  the  crude  brominated  product,  seemingly  according 
to  the  intensity  of  the  light ;  when,  on  the  other  hand.,  the  solution  of 
the  acid  is  added  to  that  of  the  bromine,  the  temperature  remaining 
the  same,  the  yield  of  tiglic  acid  dibromide  is  only  47  6  per  cent,  of 
the  crude  product,  even  when  the  operation  is  carried  out  in  sun- 
light. 

It  is  clear,  therefore,  that  'the  principal  cause  to  which  the  forma- 
tion of  tiglic  acid  dibromide  is  due  must  be  active  during  and  not 
after  the  combination  of  the  angelic  acid  with  the  halogen ;  special 
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experiments  showed  that  angelic  acid  dibromide  is  not  transformed 
into  the  isomeride  when  its  saturated  solution  in  petroleum  pentane  is 
heated  at  50°,  or  exposed  for  a  lon^  time  to  direct  sunlight. 

When  tiglic  acid  is  treated  with  bromine  under  rhe  normal  condi- 
tions, the  product  is  invariably  pure  tiglic  acid  dibromide;  when, 
however,  the  temperature  is  25 — 29°,  a  small  quantity  (about  l'35per 
cent.)  of  the  crude  product  consists  of  angelic  acid  dibromide.  The 
effect  of  adding  the  carbon  bisulphide  solution  of  the  acid  to  that  of 
the  bromine  is  much  more  marked  ;  at  18 — 20°,  of  every  100  parts  of 
tiglic  acid  3*77  parts,  and  at  43 — 45",  7*94  parts,  a;re  converted  into 
angelic  acid  dibromide  when  the  reaction  takes  place  in  a  very  dim 
light ;  whereas  in  sunlight,  even  at  0°,  the  quantity  of  angelic  acid 
dibromide  varies  from  7'43  to  11'58  per  cent,  of  the  mixed  products, 
seemingly  according  to  the  intensity  of  the  li^ht. 

In  most  of  Fittig's  experiments,  it  is  definitely  stated  that  the 
carbon  bisulphide  solution  of  bromine  was  added  to  that  of  the  acid; 
and  in  all  cases,  with  one  exception,  conditions  favourable  to  the 
production  of  tiglic  acid  dibromide  were  dominant.  In  the  excep- 
tional case  referred  to,  working  by  gaslight,  the  carbon  bisulphide 
solution  of  the  angelic  acid  was  very  slowly  added  to  that  of  excess 
of  bromine ;  as  the  next  morning  the  solution  was  still  desply 
coloured  with  bromine,  the  mixture,  cooled  all  the  time  in  ice- 
water,  was  kept  for  three  days  exposed  to  diffused  sunlight.  Under 
these  conditions,  it  was  stated,  the  weight  of  pure  tiglic  acid  di- 
bromide isolated  amounted  to  m.ore  than  half  that  of  the  crude 
brominated  product. 

As  this  result  was  at  variance  with  the  author's  observations,  he 
repeated  the  experiment  under  exactly  the  same  conditions  as  those 
employed  by  Fittig ;  it  was  found  that  the  quantity  of  tiglic  acid 
dibromide  formed  is  certainly  not  as  much  as  5  per  cent,  of  the  crude 
brominated  product. 

The  explanation  of  Fittig's  results  is  to  be  sought  for  in  the  follow- 
ing facts  : — Firstly,  he  used  only  a  slight  excess  of  bromine  ;  secondly, 
the  solutions  were  not  only  mixed  at  a  low  temperature,  but  were  also 
kept  at  a  low  temperature  over  night;  thirdly,  the  next  morning  the 
solutions  were  exposed  to  diffused,  moderately  bright  sunlight.  The 
first  two  conditions  retard  combination  to  such  an  extent  that,  even 
after  keeping  over  night,  the  solution  still  contains  angelic  acid, 
which,  on  exposing  the  mixture  to  diffused  sunlight,  combines 
with  the  bromine  present  in  only  slight  excess  to  form  tiglic  acid 
dibromide. 

Although,  it  is  true,  Fittig  worked  under  conditions  favourable  to 
the  formation  of  tiglic  acid  dibromide,  his  statements  relative  to  the 
yield  of  this  compound  are  very  untrustworthy;  a  sample  of  Fittig's 
own  preparation,  stated  to  consist  essentially  of  tiglic  acid  dibromide, 
was  examined  by  the  author  and  found  to  contain  81*75  per  cent,  of 
angelic  acid  dibromide,  and  only  18*25  per  cent,  of  the  isomeride ;  a 
sample  stated  to  be  pure  tiglic  acid  dibromide  w^as  found  to  contain 
as  much  as  25*57  per  cent,  of  angelic  acid  dibromide. 

Another  fact  which  vitiated  Fittig's  results  is,  that  he  distilled  the 
jangelic  acid  employed  in  the  bromination  experiments ;  when  pure 
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angelic  acid  (8—10  grams)  is  quickly  distilled,  more  than  1*5  per 
cent,  is  converted  into  tiglic  acid. 

The  sample  of  angelic  acid  dibromide  prepared  by  Piickert,  which, 
according  to  Fittig,  contained  calcium  and  "  was  wanting  in  all  the 
properties  of  a  pure  compound"  (loc.  cit.)  was  carefully  examined;  it 
was  found  to  contain  calcium  equivalent  to  05  per  cent,  of  calcium 
chloride,  or  25  percent,  of  the  calcium  salt  of  angelic  acid  dibromide, 
that  is  to  say,  a  quantity  too  small  to  appreciably  affect  Piickert's 
analytical  results.  Two  fresh  samples  of  angelic  acid  dibromide  were 
prepared,  exactly  as  described  by  Piickeit ;  they  were  found  to  con- 
tain only  about  10  per  cent,  of  tiglic  acid  dibromide,  so  that  the 
sample  examined  by  Fittig  certainly  could  not  have  consisted  princi- 
pally of  this  compound,  as  was  stated  to  be  the  case. 

The  bye-product  obtained  by  Fittig  in  the  preparation  of  angelic 
acid  dibromide  (loc.  cit.),  which  was  stated  to  have  great  influence  on 
the  properties  of  the  tiglic  acid  dibromide,  is  an  oily  mixture  or  com- 
pound of  angelic  acid  dibromide  with  angelic  acid  or  tiglic  acid  (see 
above),  and  is  formed  in  larger  quantity  the  dimmer  the  light  and 
the  smaller  the  quantity  of  bromine  used  ;  when  only  2  mols.  of  bromine 
are  employed  to  3  mols.  of  the  acid,  the  experiment  being  carried  out 
in  a  dim  light,  hardly  any  crystalline  product  is  obtained  ;  working 
in  a  bright  light,  solid  mixtures  consisting  essentially  of  tiglic  acid 
dibromide  and  tiglic  acid  are  obtained,  the  angelic  acid,  under  these 
conditions,  being  converted  into  the  isomeride. 

In  order  to  investigate  the  nature  of  the  bye-products  formed  in 
the  preparation  of  ancrelic  acid  dibromide  under  the  normal  conditions, 
a  large  quantity  (200  grams)  of  the  pure  acid  was  treated  at  various 
t  mes  in  the  normal  manner;  after  separating  the  pure  angelic  acid 
dibromide  as  completely  as  possible,  an  operation  which  lasted  about  a 
^ear,  nearly  11  grams  of  an  oil,  which  appeared  still  to  contain  not 
inconsiderable  quantities  of  angelic  acid  dibromide,  remained.  On 
treating  this  oil  with  sodium  carbonate,  about  1  gram  of  a  coloured, 
neutral  liquid  containing  bromine,  probably  a  polymeride  of  bromo- 
butylene,  remained  undissolved;  the  solution,  on  distillation,  gave 
1"65  grams  of  bromobutylene,  a  quantity  equivalent  to  3*1  grams  of 
angelic  acid  dibromide,  and  from  the  residue  about  0'2  gram  of  tiglic 
acid  was  isolated.  The  quantity  of  substance  unaccounted  for 
amounted  therefore  to  little  more  than  067  per  cent,  of  the  crude 
bromination  product,  and  may  doubtless  be  put  down  as  unavoidable 
loss  incurred  in  the  examination  of  the  oil. 

These  experiments  prove  that  a  readily  soluble  substance,  which, 
according  to  Fittig,  has,  even  when  present  in  very  small  quantities, 
a  remarkable  influence  on  the  properties  of  tiglic  acid  dibromide,  is 
not  formed  by  the  action  of  bromine  on  angelic  acid. 

Although  it  is  impossible  to  fulfil  Fittig's  request,  to  submit  to 
him  a  pure  isomeride  of  tiglic  acid  dibromide  "which  passes  into 
tiglic  acid  dibromide  when  its  cold,  freshly  prepared  solution  is  kept 
in  a  desiccator,"  the  author  considers  that  his  present  work  has  shown 
the  existence  and  established  the  properties  of  angelic  acid  dibromide 
with  as  great  a  degree  of  certainty  as  has  been  done  in  the  case  of 
any  other  organic  compound. 
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The  reason  that  Piickert  first  observed  the  existence  of  this  iso. 
meride  of  tiglic  acid  dibromi(1e,  and  that  its  di-^covery  was  not  made 
years  ago  in  Fittig's  laboi'atory,  is  simply  the  result  of  accidental 
circnmstances.  In  the  Leipzig  laboratory  the  draught  cupboards 
happen  to  have  been  built  between  the  windows,  and  are  only  dimly 
lighted  ;  in  the  Strasburg  laboratory,  on  the  other  hand,  they  are 
placed  in  the  windows  and  receive  bright  daylight.  Had  the  former 
been  constructed  like  the  latter,  it  is  probable  that  angelic  acid 
dibromide  would  not  yet  have  been  discovered.  F.  S.  K. 

Constitution  of  Angelic  and  Tiglic  acids.  By  I.  Kondakoff 
(J.  Buss.  Chem..  Soc,  23,  178—217;  compare  Abstr.,  1892,  1304).— 
The  alcohol  (b.  p.  131 — 133°)  from  "mixed  araylene  "  yields,  on  oxi- 
dation with  dilute  potassium  permanganate,  acetic,  propionic,  and 
glyoxylic  (?)  aldehydes,  and  an  unsaturated  aldehyde  CjHpO  ;  formic, 
acetic,  propionic,  and  glycollic  acids,  along  with  a  non-volatile  di- 
hydroxy-acid  C5H10O4,  and  a  non-volatile  neutral  substance  C5H12O3, 
which  is  pentenylglycerol.  This  glycerol,  on  oxidation  in  the  same 
manner,  gives  acetic,  propionic,  and  glyoxylic- aldfehydes,  acetic  acid, 
propionic  acid,  oxalic  acid,  and  the  dihydroxy-acid ;  on  oxidation 
with  chromic  mixture,  it  yields  fumaric,  acetic,  and  propionic  acids. 
The  author  considers  that  these  results  show  thie  alcohol  to  consist  of 
two  isomerldes  CH/.CEt-CHo/OH  and  CH2:CMe-GH./CH2-OH,  from  the 
former  of  which  are  derived  the  aldehyde  CHgiCEt'CHO,  and  the 
propaldehyde.  The  dihydroxy-acid  and  the  glycerol  are  probably 
mixtures  of  isomerides  derived  from  both  isomeric  alcohols.  The 
aldehyde  GsHgO  gives  an  acid  CgHsOo,  probably  a-ethoxyacrylic  acid, 
which,  when  heated  with  sulphuric  acid  for  10  hours  in  a  sealed  tube 
at  100°  is  converted  into  tiglic  acid. 

Amongst  the  products  of  oxidation  of  angelic  acid  by  potassium 
permanganate  were  found  citramalic  acid  and  glycollaldehyde.  No 
glyceric  acid  was  found  amongst  the  oxidation  products  of  tiglic 
acid.  The  author  draws  the  conclusion  that  angelic  acid  is  not 
a-ethylacrylic  acid,  but  a-methylisocrotonic  acid,  and  that  the  iso- 
merism between  angelic  and  tiglic  acids  is  occasioned  by  a  structural 
difference  between  them,  and  is  not  a  case  of  geometrical  isomerism. 

J.  W. 

Constitution  of  Glyoxylic  acid.  By  R.  Otto  and  J.  Troger 
(Ber.,  25,  3425  —  3429). — When  potassium  glyoxylate  is  added  by 
degrees  to  a  large  excess  of  thiophenol,  through  which  a  steady  cur- 
rent of  hydrogen  chloride  is  being  passed,  dithiophenylaCetic  acid, 
C00H'CH(SPh)2,  is  formed  with  development  of  heat.  It  form.s 
iaintly  yellowish  prisms  (probably  monosymmetric),  melts  at 
104 — 106°,  and  is  readily  soluble  in  alcohol  and  ether,  but  insoluble 
in  water.  In  the  light  of  the  experiments  of  Bauraann  and  his  pupils, 
on  the  formation  of  mercaptals  from  aldehydes  and  mercaptans,  this 
lesult  serves  to  show  that  glyoxjlic  acid  is  to  be  regarded  as  formyl- 
carboxylic  acid,  COH'COOH,  and  not  as  dihydroxyacetic  acid. 
Diphenylsulphonemethane  (Fromm,  Abstr.,  1890,  5(5)  is  obtained 
when  dithiophenylacetic  acid  is  treated  with  potassium  permanganate 
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solution  and  a  few  drops  of  dilute  sulphuric  acid  in  the  presence  of 
benzene.     The  authors  find  that  this  compound  melts  at  120 — 121°. 

A.  R.  L. 

Dibromosuccinic  acids.  By  W.  Lossen  (Annalen,  272,  127 — 
139). — When  dibromosuccinic  acid  is  boiled  for  about  10  minutes  with 
normal  soda  or  potash,  it  is  almost  completely  converted  into  the  corre- 
sponding salt  of  acetylenedicarboxjlic  acid,  with  formation  of  sodium 
or  potassium  bromide ;  when  more  concentrated  (about  12^  per  cent.) 
soda  is  used,  part  of  the  sodium  acetylenedicarboxylate  undergoes 
decomposition  into  sodium  propargylate  and  sodium  carbonate  with 
evolution  of  carbonic  anhydride. 

Dibromosuccinic  acid  is  also  decomposed  by  normal  soda  at  the 
ordinary  temperature,  by  boiling  normal  barium  hydroxide,  and  by 
boiling  milk  of  lime,  the  principal  product  being  a  salt  of  acetylene- 
dicarboxylic  acid  in  all  cases ;  in  one  experiment,  oxalic  acid 
seemed  to  be  formed  in  very  small  quantities  when  milk  of  lime  was 
used. 

Isodibromosuccinic  acid  behaves  like  dibromosuccinic  acid  towards 
boiling  normal  soda  and  boiling  milk  of  lime,  but  is  rather  more 
readily  decomposed. 

Tartaric  acid  is  not  formed  from  either  of  the  above  mentioned 
acids  under  the  conditions  stated.  F.  S.  K. 

Action  of  Sodium  Eth oxide  on  Ethyl  Dibromosuccinate. 
By  A.  Michael  and  C.  C.  Maisch  (/.  pr.  Chem.,  [2],  46,  23o— 235). 
— Pim  (Abstr.,  1888,  1058)  stated  that  the  product  of  this  reaction 
is  ethjrl  acetylenedicarboxylate  (this  vol.,  i,  145).  The  authors  find, 
however,  that  the  product  boils  at  149 — 149*5°  (20  ram. ;  temp, 
of  bath  180°)  and  is  destitute  of  the  penetrating  odour  character- 
istic of  ethyl  acetylenedicarboxylate  ;  they  deduce,  from  their  analyses 
ol  the  compound,  that  it  is  ethyl  diethoxysuccinate.  A.  G.  B. 

Addition  of  Chlorine  to  Polybasic  Unsaturated  Fatty  Acids. 
By  A.  Michael  and  G.  Tissot  (J.pr.  Cfiem.  [2],  46,  381 — 399  ;  compare 
this  vol.,  i,  134). — When  a  10  per  cent,  solution  of  chlorine  in  carbon 
tetrachloride  acts  on  a  solution  of  dimethylmaleic  anhydride  in  the 
same  solvent  for  three  days  in  a  good  light,  a  quantitative  yield  of 
a-dichlorO'Symmetrical-dimethylsuccinic  anhydride.  (Abstr.,  1890, 
957)  is  obtained ;  it  has  a  tear-exciting  odour,  is  easily  soluble  in  most 
solvents,  and  melts,  with  sublimation,  at  159 — 160°.  Its  identity  is 
settled  by  its  easy  conversion  by  water  into  the  corresponding  di- 
chloradipic  acid  (Abstr.,  1885,  753). 

Citradichloropyrutartaric  acid  is  formed  when  chlorine  acts  on 
citraconic  anhydride  in  carbon  tetrachloride  in  sunlight,  and  the 
product  is  treated  with  water.  It  crystallises,  melts  at  119 — 120° 
with  decomposition,  and  dissolves  in  alcohol,  ether,  acetone,  and 
ethyl  acetate.  By  destructive  distillation,  it  is  split  up  into  chloro- 
citraconic  anhydride,  hydrogen  chloride,  and  water.  When  the  acid 
is  heated  with  water,  carbonic  anhydride,  propaldehyde,  chloro- 
niethylacrylic    acid    (m.   p.   59°),   chlorocitraconic   anhydride   (m.  p. 
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98^—100),  and  chlorocitramalic  acid  (m.  p.  139°)  can  be  isolated  from 
the  solution.  The  barium  (with  4  mols.  H2O)  and  lead  (with  4  raols. 
H2O)  chlorocitramjilates  were  prepared.  S warts  (Jahresber.,  1873, 
582)  claimed  to  have  prepared  citradichloropyrotartaric  acid  by  the 
action  of  chlorine  on  an  aqueous  solution  of  citraconic  anhydride  in 
sunlight;  in  vievv  of  the  ease  with  which  the  acid  is  decomposed  by- 
water,  this  does  not  seem  possible. 

Chloromesaconic  acid  can  be  prepared  by  acting  on  citradichloro- 
pyrotartaric acid  with  alkalis.  It  crystallises  in  rhombic  tables,  sub- 
limes gradually  at  150°,  melts  at  208°,  solidifies  again  at  200°,  and 
dissolves  in  water,  but  only  sparingly  in  benzene  and  chloroform. 
The  silver  and  barium  (with  4  mols.  H2O)  salts  were  prepared. 

Mesadichloropyrotartaric  acid  is  obtained  as  its  chloride,  C5H6CI4O3, 
(b.  p.  105 — 106°  at  21  mm.)  when  mesaconic  chloride  is  treated  with 
chlorine  in  carbon  tetrachloride  in  sunlight ;  the  chloride  is  decom- 
posed by  water  and  the  acid  isolated  by  extraction  with  ether.  It 
crystallises  in  microscopic  prisms,  melts  at  123°,  and  is  less 
hygroscopic  than  the  citra-acid.  With  water  and  alkalis,  it  behaves 
like  the  citra-acid,  but  is  rather  more  easily  decomposed  by  the 
formt^r. 

Allo-oL^-dichlorosuccinic  anhydride  is  the  product  of  the  action  of 
chlorine  on  maleic  anhydride  m  carbon  tetrachloride  in  sunlight ;  it 
forms  silvery  crystals,  melts  at  95°,  and  is  very  hygroscopic,  readily 
passing  into  the  corresponding  acid,  which  crystallises  in  large,  trans- 
parent crystals,  and  melts  at  175°  with  decomposition;  when  heated 
with  water  it  passes  into  chlorofumaric  acid  (m.  p.  190 — 191°). 

ocfi-Dichlorusuccinic  chloride  is  similarly  produced  from  fumaric 
chloride  ;  it  is  a  thick,  colourless  oil  having  a  tear-exciting  odour,  and 
boils  at  ,105 — 106°  (45  mm.).  By  the  prolonged  action  of  water,  it 
is  converted  into  the  corresponding  acid,  which  crystallises  in  colour- 
less prisms,  melts  at  215°,  and  is  less  soluble  in  water  than  the  allo- 
acid ;  by  alkalis  it  is  converted  into  chlorofumaric  acid,  togethei' 
with  a  small  quantity  of  an  acid  of  lower  melting  point,  probably 
chloromaleic  acid. 

In  conclusion,  the  authors  compare  the  above  results  with  the 
decomposition  ot*  the  corresponding  bromo-acids  by  water  as  worked 
out  by  Fittig  and  Krusemark  {Annalen,  206,  1),  who  did  not  obtain 
l)romomethylacrylic  acid  from  citradibromopyrotartaric  acid.  How 
this  affects  the  Michael- Wislicenus  controversy  is  briefly  discussed. 

A.  G.  B. 

Action  of  Chlorides  of  Bibasic  Acids  on  Ethyl  Sodiocyan- 
acetate.  By  T.  Mullein  (Oompt.  rend.,  115,  953 — 955). — On  evaporat- 
ing the  ether  used  in  washing  the  ethyl  succinocyanacetate  obtained 
by  the  action  ot*  succinic  chloride  on  ethyl  sodiocyanacetate,  a  yellowish 
substance  is  left,  consisting  of  a  mixture  of  ethyl  cyanacetate  and 
ethyl  succinodicyanacetate,  from  which  the  latter  may  then  be 
separated. 

Ethyl  succinodicyanacetate,  C2H4[CO-CH(CN)*COOBt]2,  crystallises 
in  small  tufts  of  slender,  white  needles,  and  melts  at  135 — 136°.  It 
is  hydrolysed    by  boiling  water  into  succinic  acid  and  ethyl  cyan- 
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acetate,  and  is  a  true  acid,  decomposing  alkaline  carbonates.     The 
spdium^  silver,  and  cuprous  salts  are  described.  Jn.  W. 

Addition  of  Bromine  to  Acetylenedicarboxylic  acid  and  its 
Ethyl  Salt.  By  A.  Michael  (J.  pr.  Chem.  [2],  46,  210—233).— 
Bandrowski  (Abstr.,  ]880,  160)  found  that  dibromofumaric  acid  is 
the  chief  product  of  the  action  of  bromine  on  acetylenedicarboxylic 
acid.  This  observation  did  not  fall  in  with  Wislicenus'  theory  as  to 
the  arrangement  of  atoms  in  space  (Abstr.,  1888,  1058),  so  that  this 
chemist  further  investigated  the  reaction,  and  has  stated  {Annalen, 
259,  78)  that,  if  the  action  of  hydrogen  bromide  be  excluded,  di- 
bromomale'ic  acid  is  mainly  produced.  The  author  has  shown  (J.  pr. 
Chern.  [2],  37,  34)  that  all  acetylene  derivatives  formed  by  the  dis- 
placement of  the  acetylene  hydrogen  by  two  negative  organic  radicles 
yield  two  alloisom  eric  dibromo-additive  products;  the  present  research 
proves  that  the  dicarboxylic  acid  is  no  exception  to  this  rule.  Acetyl- 
enedicarboxylic acid  melts  at  178 — 179°  (not  175°),  and  reacts  rapidly 
with  bromine  in  aqueous  solution  when  exposed  to  bright  diffused 
light,  without  the  vigorous  evolution  of  carbonic  anhydride  and  for- 
mation of  oily  drops  (bromoform,  according  to  Bandrowski)  noticed 
by  the  aforesaid  observers.  The  separation  of  the  products  of  the 
reaction  was  effected  by  means  of  lead  acetate  ;  lead  brornofuraarate 
dissolves  in  993  parts  of  water  at  20";  lead  dibromofumarate  dis- 
solves in  92  parts  of  water  at  17°;  lead  dibromomaleate  dissolves  in 
721  parts  of  water  at  17°.  When  precipitated  by  the  addition  of  lead 
acetate  to  the  aqueous  solution  of  the  corresponding  acid,  the  solu- 
bility of  these  salts  is  modified  by  the  presence  of  the  acetic  acid.  On 
the  addition  of  a  10  per  cent,  solution  o*^  lead  acetate,  1  part  of  bromo- 
fumaric  acid  in  350  parts  of  water  will  still  give  an  immediate  pre- 
cipitate of  aggregates  of  crystals  ;  1  part  of  dibromomaleic  acid  in 
400  of  water  gives  an  immediate  precipitate  of  specitically  light 
needles ;  1  part  of  bromomale'ic  acid  in  400  parts  of  water  gives  an 
amorphous  precipitate,  whilst  1  part  of  dibromofumaric  acid  in  10 
parts  of  water  gives  no  precipitate  even  after  several  days. 

The  results  of  six  experiments,  in  which  mixtures  of  1  gram  of 
acetylenedicarboxylic  acid  and  1*4  gram  of  bromine  with  varying 
quantities  of  water  were  exposed  to  sunshine,  bright  diffused  day- 
light, and  dull  diffused  daylight,  show  that  even  in  the  presence  of 
hydrobromic  acid  some  70  per  cent,  of  the  product  consists  of  di- 
bromofumaric acid  and  some  30  per  cent,  of  dibromomaleic  acid. 
The  bromine  content  of  the  latter  indicated  that  it  was  very  nearly 
free  from  bromomaleic  and  bromofumaric  acids,  which  might  accom- 
pany it  by  the  lead  acetate  precipitation  method.  The  melting  point 
of  dibromofumaric  acid  is  227°. 

To  prove  that  Wislicenus  is  wrong  in  supposing  that  bromomaleic 
acid  is  the  first  product  of  the  reaction,  and  that  this  is  subsequently 
converted  into  bromofumaric  acid  by  the  hydrogen  bromide  formed  by 
secondary  reactions,  the  author  submitted  both  acetylenedicarboxylic 
and  bromomaleic  acidg  to  the  action  of  hydrobromic  acid  under 
similar  conditions,  at  the  ordinary  temperature,  with  the  result  that 
whilst  much  bromofumaric  acid  was  formed  from  the  acetylenedi- 
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carboxylic  acid,  the  bromomaleic  acid  remained  unchanged.  If 
Wislicenus'  views  be  correct,  tribromosnccinic  acid  should  yield  di- 
bromof  11  marie  acid  by  the  elimination  of  hydrogen  bromide,  but  when 
this  is  effected  by  the  careful  addition  of  aqueous  potassium  hydroxide 
to  a  well-cooled  solution  of  the  acid,  much  dibromomale'ic  acid  is  pro- 
duced, but  practically  no  d i brom of u marie  acid. 

Ethyl  acetylenedicarboxylate^  C2(COOEt)2  (compare  Abstr.,  1888, 
1058),  is  a  colourless  liquid  which  boils  with  decomposition  under 
the  ordinary  pressure,  but  distils  without  decomposition  at  120 — 121° 
under  20  mm.  pressure.     It  has  a  tear-exciting  odour. 

This  salt  was  dissolved  in  varying  quantities  of  carbon  tetrachloride  ; 
the  solutions  were  cooled  to  —17°,  exposed  to  snnlight,  and  the  calcu- 
lated quantity  of  bromine,  also  dissolved  in  carbon  tetrachloride,  was 
gradually  added  to  them.  The  reaction  is  one  of  the  most  facile  in 
organic  chemistry;  only  traces  of  hydrogen  bromide  are  formed, 
showing  the  absence  of  secondary  reactions.  Three  experiments  gave, 
respectively,  74*9,  74'3,  and  72*9  per  cent,  of  ethyl  dibromofumarate, 
contaminated  with  only  very  little  bromofumarate  and  bromomaleate, 
and  25*1,  25'7,  and  27'1  per  cent,  of  ethyl  dibromomaleate. 

'Ethyl  dibromofumarate,  C2Br2(COOEt)2,  forms  large,  colourless, 
lustrous  prisms  with  oblique  terminal  planes;  it  melts  at  67 — 68°, 
and  is  insoluble  in  water,  but  soluble  in  cold  chloroform,  benzene, 
acetone,  and  hot  light  petroleum.  Ethyl  dibromomaleate  is  a  colour- 
less oil  which  boils  at  162—164°  (20  mm.). 

When  an  ethereal  solution  of  ethyl  dibromofumarate  is  heated  with 
zinc  in  a  sealed  tube  at  60 — 70°,  a  good  yield  of  ethyl  acetylenedicarb- 
oxylate  is  obtained.  This  reaction  ought  not  to  occur,  according  to 
the  Van't  Hoff- Wislicenus  hypothesis  (compare  Abstr.,  1891,  1184; 
1888,  1147).  A.  G.  B. 

Comparison  of  Experimental  Results  with  the  Theoretical 
Conclusions  of  the  Van't  Hoff- Wislicenus  Hypothesis.     By  A. 

MiCHAKL  (/.  pr.  Chem.  [2],  46,  400—424  and  424— 427).— The 
experimental  results  referred  to  are  those  which  have  been  recently- 
published  by  Michael  and  his  pupils,  and  a  few  earlier  results 
obtained  by  others.  A  table  showing  46  reactions,  the  results  w^hich 
these  should  give  according  to  the  Van't  Hoff- Wislicenus  hypothesis, 
the  actual  results,  and  references  to  the  publications  in  which  the 
experiments  are  detailed,  are  given.  A.  G.  B. 

Synthesis  of  Isomalic  acid.  By  K.  Brunner  {Monatsh.,  13, 
884— 839).— Htibner  (^nnaZew,  120,  384;  124,  318)  and-Kleemann 
(Abstr.,  1885,  505)  both  state  that  diacetyl  cyanide,  when  treated 
with  hydrochloric  acid,  is  converted  into  hydrocyanic  and  acetic  acids. 
The  author  finds  that  when  it  is  treated  at  0°  with  a  solution  of 
hydrogen  chloride  saturated  at  0°,  and  after  24  hours  the  mixture 
is  diluted  with  water,  and  the  whole  digested  for  some  hours, 
isomalic  and  acetic  acids  are  produced.  The  isomalic  acid  is  identi- 
cal with  that  described  by  Schmoger  (Abstr.,  1879,  618;  1882,  40). 
An  improved  method  of  preparing  diacetyl  cyanide  is  described. 


140  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Homologues  of  Malic  acid.  By  A.  Michaul  -and  G.  Tissot 
(J.  pr.  Chein.  [2],  46,  285—304;  compare  Absfcr.,  1891,  1455).— To 
prepare  /i}-hydroxypjrotartaric  acid,  potassium  cyanide  is  mixed  with 
ethyl  acetoacetate  in  ethereal  solntion,  and  treated  with  hydrochloric 
acid.  After  two  weeks,  the  ethereal  layer  is  evaporated,  and  the 
residue  digested  with  hydrochloric  acid  for  6 — 8  hours,  and  again 
dried.  The  acid  is  extracted  from  this  residue  by  dry  ethyl  acetate. 
It  is  indistinguishable  from  citramalic  acid,  both  in  its  own  physical 
properties  and  those  of  its  salts.  The  ammonium  salt  forms  micro- 
scopic, hygroscopic  prisms,  melts  at  145°,  and  decomposes  at> 
155^ — 160°.  The  silver  salt  crystallises  in  needles,  and  is  anhydrous 
(compare  Morris,  Trans.,  18H0,  10).  When  the  acid  is  heated  a  little- 
above  its  melting  point,  it  is  converted  into  citraconic  anhydride  and 
water.  Morawski's  citramalic  acid  was  found  to  be  identical  with 
the  acid  just  described.  Tlie  identity  of  the  two  acids  throws  doubt 
on  Morawski's  statement  that  hydrochloroxycitraconic  acid  yields 
citramalic  acid  when  reduced  (this  Journal,  1875,  1254);  his  experi- 
ment was  therefore  repeated,  zinc  being  used  as  the  reducing  agent. 
The  methylmalic  acid  obtained  crystallises  from  ethyl  acetate  in; 
white  prisms,  and  melts  at  123°  (compare  Wislicenus,  Abstr.,  1892, 
589)  ;  its  calcium  salt  (with  3  mols.  H2O),  lead  salt  (with  1  mol.HoO), 
and  zinc  salt  are  described. 

a.^-Bimet}ii)hnalic  acid  was  prepared  by  substituting  methyl  ethyl- 
acetoacetate  for  ethyl  acetoacetate  in  the  prescription  for  preparing 
/:^-hydroxypyro tartaric  acid.  It  crystallises  in  small,  colourless  prisms, 
melts  at  143°,  is  very  slightly  hygroscopic,  and  dissolves  in  most 
solvents  except  light  petroleam.  The  silver-  (with  |  niol.  HaO),, 
barium  (with  2  mols.  H2O),  and  calcium  (with  4^  mols.  H2O)  sails 
have  been  obtained.  When  the  acid  is  heated  at  175°,  it  yields 
dimethylmaleic  anhydride  (m.  p.  96°). 

0C2/3- Hydroxy  methylethylsuccinic  acid  (symmetrical  ethylmethyl- 
malic  acid,  Abstr.,  1891,  1455)  melts  at  131-5 — 132"";  the  ammonium 
salt  melts  at  179^;  the  silver  and  ^^mc  (with  4  mols.  H2O)  salts  were 
also  prepared.  The  anhydride  obtained  by  heating  it,  boils  at 
236 — 237°  at  ordinary  pressure  (not  226°,  loc.  cit.)  ;  the  ammonium 
salt  of  the  corresponding  acid  melts  at  112°. 

The  behaviour  of  ethyl  acetosuccinate  with  hydrocyanic  acid  is 
still  being  investigated  (compare  loc.  cit.).  A.  G.  B. 

Ethyl  bxalacetate.  By  W.  Wislicenus  and  A.  Jensex  (Ber.,  25, 
3448 — 3456). — Ethyl  oxalacetate  reacts  with  aldehydes  in  the  same 
manner  as  does  ethyl  acetoacetate  (Claisen  and  Matthews,  Annalen, 
218,  270).  When  a  mixture  of  ethyl  oxalacetate  and  benzaldehyde 
in  molecular  proportion  is  saturated  in  the  cold  with  dry  hydrc*geu 
chloride,  and  allowed  to  remain  in  a  closed  vessel  for  some  days, 
ethyl  henzylidenoxalacetic  acid,  having  most  probably  the  constitution 
COOH-CO(CHPh)-COOEt,  separates.  It  crystallises  in  small,  lustrous, 
felted  needles,  melts  at  104 — 105°,  distils  partially  uudecomposed, 
under  diminished  pressure,  and  is  readily  soluble  in  alcohol  and  ether, 
hut  only  sparingly  in  hot  water.  The  copper  salt,  CnHnO^Cu.,  is  obtai»ied 
as  an  oil,  but  subsequently  solidifies  ;  it  crystallises  from  methyl  alcohol 
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Tvith  2  TTiols.  of  the  solvent  in  rbombic  plates  melting  at  117 — 119°. 
After  eliminating  the  methyl  alcohol  by  heating  the  salt  in  a  toluene 
bath,  it  melts  at  145°  with  decomposition.  When  the  salt  is  distilled 
under  diminished  pressure,  ethyl  cinnamate  passes  over.  The  phenyl- 
hyJrazine  sn\t,  0,91120^205,  is  formed  by  adding  the  calculated  quantity 
of  pheriylhydrazine  to  a  solution  of  the  acid  ethjl  salt  in  dilute  alcohol. 
It  crystallises  in  stellate  groups  of  needles,  melts  at  99",  and  is  readily 
converted  into  the  osazoiie  with  the  loss  of  water. 

The  moiihydrazone  of  dihydroxytartaric  acid,  C14H16N2O5,  is  ob- 
tained in  accordance  with  R.  Meyer^s  views  {Annalen,  247,  190) 
when  ethyl  oxalacetate,  dissolved  in  aqueous  potash,  is  treated  with 
diazobenzene  chloride  ;  it  forms  long,  yellow  needles,  melfcs  at  72 — 73° 
with  the  evolution  of  gas,  and  is  readily  soluble  in  ether,  chloroform, 
and  aqueous  alkalis,  but  insoluble  in  water.  Its  yellow  solution  in 
concentrated  sulphuric  acid  is  coloured  deep  violet  by  potassium  di- 
chromate.  If  the  compound  is  dissolved  in  alcohol  and  treated  with 
phenylhvdrazine.  the  osazone  obtained  by  Anschiitz  and  Geldermann 
(Abstr.,  1891,  725)  from  ethyl  dihydroxytartrate  is  formed,  and  when 
this  is  boiled  with  glacial  acetic  acid,.it  is  converted  into  ethyl  phenyl- 
hvdrazontketophenylpyrazoloneearboxylate  (Wislicenus  and  Scheidt, 
Abstr.,  1892,  458). 

When  an  alkaline  solution  of  diazobenzene  chloride  (2  mols.)  is 
quickly  added  to  one  of  ethyl  oxalacetate  (1  mol.),  ethyl  formazyl- 
carboxylate,  described  by  v.  Pechmann  (this  voL,  i,  82),  and  also  by 
Bamberger  and  Wheelwright  {Hid.,  84),.  is  obtained.  It  agrees  with 
the  desciiptions  of  these  chemists,  and  when  rapidly  heated,  melts  at 
113 — 114°;  it  also  gives,  on  hydrolysis  with  alcoholic  potash,  an  acid 
identical  with  that  of  v.  Pechmann  and  Bamberger  {loc.  cit^. 

A.  R.  L. 

Optical  Isomerides  of  d.-Mannoheptonic  acidj,  d.-Manno- 
heptose,  and  Perseitol.  By  W.  S.  Smith  {Annahn,  272, 182—190). 
— The  compounds  described  below  have  been  obtained  from  l.-mannose 
by  the  same  methods  as  those  employed  in  preparing  the  correspond- 
ing compounds  of  the  d. -series  (compare  Fischer  and  Passmore, 
Abstr.,  1890,  1230)  ;  the  inactive  substances  were  obtained  by  com- 
bining the  members  of  the  two  optically  active  series  in  the  usual 
way,  but  in  many  cases  it  could  not  be  ascertained  with  certainty 
whether  these  products  are  the  true  racemic  moditieations  or  simply 
mixtures. 

l.-Mannoheptonic  acid  was  isolated  in  the  form  of  its  crystalline 
barium  salt,  (C7Hi30g)2Ba  The  lactone,  C7Hi^07,  separates  from  alcohol 
in  crystals,  melts  at  153 — 155°,  and  has  a  specitic  rotatory  power 
[a]D2o°  +75-15"  in  aqueous  solution.  The  hydrazide,  C7H,307'N'2H2Ph, 
separates  from  hot  water  in  crystals,  and  melts  at  about  220°  with  de- 
composition when  quickly  heated. 

i.-Ma7i7ioheptonlc  acid  was  obtained  in  the  form  of  the  lactone, 
C7H]207  ;  this  substance  crystallises  in  small  needles,  melts  at  about 
85°,  has  a  sweet  taste,  and  is  rather  more  sparingly  soluble  in  water 
than  the  two  active  lactones.  The  calciiwi  salt,  (C7Hi308)..Ca  +  H2O, 
prepared  from  the  lactone,  crystallises  from  water  in  small,  quadratic 
prisms,  and  loses  its  water  at  110°.     The  hydrazide,  CiaHaoNiO,,  crys- 
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tallises  from  water  in  microscopic  needles,  and  melts  at  225°  with  de- 
composition. 

l.-Maunoheptose  is  a  colourless,  deliquescent  powder,  and  seems  not 
to  ferment  with  yeast.  Its  hydrazone  crystallises  from  hot  water  in 
slender,  colourless  needles  melting  at  about  196°  with  decomposition. 
Its  osazone,  C7Hi205(N2HPh)2,  crystallises  from  hot  alcohol  in  slender 
needles  and  melts  at  about  203°  with  decomposition. 

i.-Mannoheptose  is  a  colourless  syrup,  only  sparingly  soluble  in 
alcohol,  and  does  not  ferment  with  yeast.  The  hydrazone  melts  at 
175 — 177"  with  decomposition.  The  osazone,  C7Hio05(N2HPh)2, 
crystallises  in  yellow  needles,  and  melts  at  about  210°  with  decom- 
position. 

l.-Mannoheptitol,  C7H16O7,  separates  from  hot  methyl  alcohol  and 
from  hot  water  in  crystals,  and  melts  at  187°  (corr.). 

i.-MannoIisptitol,  C7H,607,  crystallises  from  water  in  microscopic 
plates,  and  melts  at  2U3*^  (corr.).  F.  S.  K. 

Derivatives  of  d.-Mannoheptonic  acid.  By  G.  Hartmann 
(Annalen,  272,  190 — 197). — Fischer  has  shown  that  two  stereo- 
isonieric  acids  are  usually  formed  by  the  hydrolysis  of  the  product  of 
the  combination  of  a  sugar  with  hydrogen  cyanide  ;  the  author's 
experiments  prove  that  the  acid  obtained  in  this  way  from  d.-mannose 
(Abstr.,  1890,  1230),  in  quantities  amounting  to  87'4  per  cent,  of  the 
theoretical,  is  not  a  mixture,  and  that  the  stereochemical  isomeride  is 
not  produced  in  the  reaction  in  question. 

Calcium  d.-mannoheptonafe,  (C7Hi308)2Ca,  is  soluble  in  about  30 parts 
of  hot  water,  from  which  it  crystallises  in  slender  needles ;  the 
strontium  salt,  (C7Hi:H08)2Sr,  is  a  semi-crystalline  compound,  much 
more  readily  soluble  in  water.  The  cadmium  salt,  (C7Hj308)2Cd,  crys- 
tallises in  well-defined  needles,  and  is  soluble  in  about  100  parts  of 
boiling  water. 

Attempts  to  resolve  d.-mannoheptonic  acid  into  two  stereochemical 
isomerides  by  means  of  its  strychnine  and  brucine  salts  were  un- 
successful ;  the  brucine  salt,  C7Hn08,C2:iH26N204,  separates  from  hot 
90  per  cent,  alcohol  in  well-defined  crystals,  melts  at  161°,  and  seems 
to  contain  water  of  crystallisation. 

Pentahydroxypimelic  acid,  CC)0H*[CH*0H]5*C00H,  is  formed 
when  d.-mannoheptonic  acid  is  oxidised  with  nitric  acid  of  sp.  gr.  1*2 
at  45 — 50° ;  when  purified  by  means  of  its  calcium  salt,  it  is  obtained 
as  a  yellow  syrup,  very  readily  soluble  in  water  and  alcohol,  the 
aqueous  solution  being  laevo-rotatory.  The  calcium  salt,  C7H]o09Ca 
H-  4H2O,  separates  from  hot  water  in  the  form  of  a  crystalline 
powder  ;  it  loses  its  water  at  108°,  and  is  only  sparingly  soluble  in  hot 
water.  The  ethtjl  salt,  CnHjoOg,  is  formed  when  the  acid  is  repeatedly 
evaporated  with  alcohol ;  it  crystallises  from  hot  alcohol  in  coloni  less 
needles,  melts  at  166°,  and  is  readily  soluble  in  water.  The  dihydr- 
azide,  C5Hio05(CO*N2H2Ph)2,  crystallises  in  yellowish  plates,  and 
melts  at  about  225°  with  decomposition  when  quickly  heated. 

F.  S.  K. 

Lactosecarboxylic  acid  and  Maltose carboxylic  acid.  By 
O.    Reinbkecht    {Annalenj  272,  197 — 200). — Lactosecarboxylic   acid^ 
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CiaHoaOn'COOH,  can  be  prepared  by  treating  lactose  with  hydrogen 
cyanide  under  the  usual  conditions,  and  hydrolysing  the  product 
with  barium  hydroxide;  it  is  a  colourless,  vitreous  substance,  has  a 
sour  taste,  and  does  not  reduce  Feb  ling's  solution.  Its  calcium, 
strontium,  and  barium  salts  are  amorphous  and  readily  soluble.  When 
the  acid  is  warmed  with  dilute  mineral  acids,  it  is  decomposed  into 
galactose  and  a-glucoheptonic  acid. 

Maltosecarhoxylic  acid,  prepared  from  maltose  in  a  similar  manner, 
resembles  the  preceding  compound  ;  on  hydrolysis  with  mineral  acids, 
it  is  decomposed  into  glucose  and  a-glucoheptonic  acid. 

F.  S.  K. 

Hydurilic  acid.  By  C.  Matignon  (Compt.  rend.,  115,  955 — 958). 
—  Hydurilic  acid,  C8H6N'402,  forms  monopotassium  and  dipotassium 
Raits  (compare  Baeyer,  Anualen,  127,  14).  The  heat  of  neutralisa- 
tion with  2  mols.  of  potash  is  21*8  Cat.,  but  on  adding  a  further 
quantity  (up  to  It)  mols.),  42  Cal.  more  is  liberated,  thus  pointing  to 
a  third  very  feeble  acid  function.  The  heat  of  neutralisation  for  the 
monopotassium  salt  (3  mols.  potash)  is  -|- 7  8  Cal.,  so  that  the  heat  of 
formation  of  the  salt  (calculated  for  solids  throughout)  is  +32'0  Cal. 
The  dipotassium  salt,  with  SHjO,  absorbs  42  Cal.  when  dissolved  in 
potash  (2  mols.),  so  that  the  value  of  the  second  acid  function  is 
+  21-7  Cal.  Jn.  W. 

Aromatic  lodochlorides,  lodosobenzene,  and  lodoxybenzene. 
By  C.  WiLLGERODT  {Ber.,  25,  3494 — 3502).— lodochlorides  are  ob- 
tained by  treating  aromatic  iod«)-compounds  dissolved  in  chlorofornj 
or  carbon  tetrachloride  with  chlorine  (compare  Abstr.,  1886,  341). 

Diiodohenzene  tetrachloride,  C6H4I2CI4  or  C6H4(ICl2)2»  is  a  greenish- 
yellow  powder,  decomposes  at  155 — 156°,  and  darkens  on  exposure 
to  light  and  air. 

Triiodohenzene  hexacliloridey  CeHalaCls  or  C6H3(ICl2)3,  decomposes 
at  145°. 

Phenyl  iodochloride,  when  exposed  to  damp  air,  becomes  opaque, 
and  decomposes  with  evolution  of  hydrogen  chloride. 

Orthiodophenol  reacts  with  chlorine  with  evolution  of  hydrogen 
chloride,  and,  after  a  time,  the  liquid  deposits  a  yellow,  crystalline 
iodochloride,  which  soon  decomposes  with  elimination  of  iodine. 

lodosohenzene,  CeHj'IO,  is  obtained  by  treating  phenyl  iodochloride 
with  an  aqueous  solution  of  potassium  or  sodium  hydroxide.  It  is  a 
yellow,  amorphous  compound,  has  a  characteristic  odour,  explodes 
violently  when  heated  to  210°,  and  yields  phenyl  iodochloride  when 
treated  with  phosphorus  pentachloride.  It  reacts  explosively  with 
aniline  and  picric  acid,  and  oxidises  formic  acid  to  carbonic  acid. 
With  acids,  it  forms  salts.  The  acetate,  IPh(OAc)..,  crystallises  in 
large,  colourless  prisms,  melts  at  156 — 157°,  and  is  neutral  to  litmus. 
The  benzene  solution  becomes  acid  on  boiling.  The  propionate  crys- 
tallises in  colourless  needles  and  prisms,  and  melts  at  63 — 64"^.  ^I'he 
7im'mal  hutyrate  melts  at  68 — 69°.  The  hydrochloride  crystallises 
in  long  needles.  The  nitrate,  IPh(K03)2,  obtained  by  dissolving 
iodosobeiizene  in  dilute  nitric  acid,  crystallises  in  large,  greenish- 
yellow  prisms,  and  decomposes  at  105 — 106°  with  a  feeble  explosion^ 
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lodosobenzene  also  dissolves  in  hydrofluoric,  fluosilicic,  and  snlpharic 
acids. 

lodoxyhenzene,  CeHs'IOj,  is  obtained  by  heating  iodosobenzene  at 
90 — 10(;"  in  the  air.  It  crystallises  in  white  needles,  explodes  at 
227 — 230°,  and  is  nentral.  It  explodes  when  treated  with  phosphorus 
pentachloride  or  strongr  sulphuric  acid.  With  aniline,  it  gives  a 
blood-red  coloration.  With  fuming  nitric  acid,  it  yields  paranitriodo- 
benzene  (m.  p.  165°).  E.  C.  R. 

Hydrogenation  of  Benzene.  By  N.  Kijner  (/.  Russ.  Chem. 
Soc,  23,  20 — 26). — 1  c.c.  of  pure  benzene  was  sealed  up  in  a  tube 
with  25  c.c.  of  hydriodic  acid  of  sp.  gr.  1'96  and  heated  for  24  hours 
at  280°.  The  Inyer  of  hydrocarbon  was  separated,  washed  with  a 
solution  of  alkali,  distilled  with  steam,  and  dried  with  calcium  chlor- 
ide. 24  grams  oF  the  substance  obtained  in  this  way  were  fraction- 
ated, and  yielded  18  grams  distillinsf  between  69"  and  73**.  Tiie 
residue  was  again  treated  with  fuming  hydriodic  acid,  and  the  hydro- 
carbon from  it  began  to  boil  at  71°,  most  of  it  passing  over  below  75°, 
but  a  small  quantity  of  high  boiling  material  remained,  which  only 
distilled  above  170°.  As  this  did  not  react  with  fuming  nitric  acid, 
it  could  only  be  a  condensation  product  of  fully  hydrogenised  benzene, 
and  not  of  benzene  itself.  The  sp.  gr.  of  the  chief  fraction  (69 — 73°) 
was  07838  at  0°,  indicating  the  presence  of  unchanged  benzene.  In 
order  to  remove  this  admixture,  the  following  process  was  adopted  :— 

Triphenylmethane  was  melted  and  mixed  with  the  liquid.  On 
cooling,  it  crystallised  out,  taking  along  with  it  a  large  proportion  of 
the  benzene.  The  liquid  was  poured  off  and  again  treated  in  the  same 
way.  On  fractionation,  it  n  iw  passed  over  almost  entirely  between 
68"  and  70°  at  7ol  mm.,  its  sp.  gr.  being  07609  at  0°/0°  and  07428  at 
19'5°/0°.  It  still  reacted  feebly  at  0°  with  fuming  nitric  acid,  after 
treatment  with  which  it  was  again  dried  and  distilled.  It  now  came 
over  between  69°  and  71°  at  761  mm.,  and  had  the  sp.  gr.  0"7473 
at  0°/0°.  The  numbers  obtained  on  analysis,  agreed  well  with  the 
formula  CeHij,  although  it  is  probable  that  the  substance  was  not 
quite  free  from  hexane. 

Fuming  sulphuric  acid,  if  in  great  excess,  dissolves  hexahydro- 
benzene  with  slight  development  of  heat,  the  acid  becoming  brown 
and  giving  off  sulphurous  anhydride. 

Fuming  nitric  acid  at  0°  scarcely  acts  on  hexahydrobenzene,  but,  if 
the  mixture  is  not  cooled,  the  hydrocarbon  dissolves  with  disengage- 
ment of  heat.  No  oil  separates  when  the  mixture  is  poured  into 
water,  and  no  smell  of  nitrobenzene  can  be  detected.  A  mixture  of 
nitric  and  sulphuric  acids  is  also  without  nitrating  effect. 

Excess  of  bromine  in  presence  of  a  small  quantity  of  aluminium 
bromide  gives  with  hexahydrobenzene,  a  crystalline  compound,  which, 
after  recrystallisation  from  benzene,  melts  at  124 — 125°.  The  com- 
pound cannot,  therefore,  be  hexabromobenzene,  as  Konovaloff's  ex- 
periments would  lead  one  to  expect  {J.  Uuss.  Chem.  Soc,  11,  146). 

J.   W. 

Sandmeyer's  Reaction  and  Preparation  of  Orthochloro- 
toluene.     By  H.  Erdmann  {Annalen,  272,  141 — 147;  compare  Arm- 
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strong  and  Wynne,  Proc.  1892,  199). — In  discTissmg"  Sandmejer's 
reaction,  the  author  points  out  that  it  is  the  formation  of  phenols  and 
of  azo-componnds  which  diminishes  the  yield  when  the  conditions 
nre  not  suitable  chosen.  The  production  of  a  phenol  is  due  to  the 
decomposition  of  the  diazo-compound  before  it  has  been  converted 
into  the  cuprous  chloride  compound,  this  taking  place  more  especially 
when  the  amido-compound  is  diazotised  in  too  concentrated  solution, 
or  at  too  high  a  temperature,  or  without  stirring  well ;  also  when  the 
solution  of  the  diazo-compound  is  added  too  slowly  to  the  boiling 
cuprous  chloride  solution. 

The  normal  decomposition  of  the  diazo-cuprous  chloride  compound 
takes  place  rapidly  and  smoothly  only  above  a  certain  temperature, 
which  is  different  for  each  compound ;  these  temperatures  are  about 
0°,  about  27°,  about  30—40°,  and  about  40—50°  in  the  case  of  the 
cuprous  chloride  derivaHves  of  diazobenzene,  orthodiazotoluene,  para- 
diazotoluene,  and  paradiazochlorobenzaldehyde  respectively.  Below 
these  particular  temperatures,  the  evolution  of  nitrogen  takes  place 
too  slowly,  and  is  incomplete,  part  of  the  diazo-cuprous  chloride  com- 
pound being  reduced  to  an  azo-compound  by  the  liberated  cuprous 
■chloride,  which  is  then  present  in  excess;  the  yield  of  pure  azo- 
compound  may  sometimes  amount  to  more  than  10  per  cent,  of  the 
base  employed. 

When  the  diazo-compound  is  very  readily  decomposed,  as  is  that  of 
orthotoliiidine,  for  example,  the  amido-base  should  be  diazotised  in 
Very  dilute,  well-cooled  solution,  and  the  product  decomposed  with 
cuprous  chloride  at  a  low  temperature ;  under  these  conditions,  the 
yield  of  pure  orthochlorotoluene  is  70  percent,  of  the  theoretical. 

F.  S.  K. 

Heptanaphthene  from  Caucasian  Naphtha.  By  E.  Spindler 
<J.  Buss.  Chem.  Soc,  23,  40— 44).— Milkoffsky  isolated  from  Cau- 
casian naphtha  a  hydrocarbon,  C7H14,  boiling  at  100 — 101°,  and  having 
the  properties  of  a  saturate^  hydrocarbon.  From  this,  he  obtained  a 
chlorinated  compound,  which  he  did  not  investigate  further.  The 
chloro-derivative  boils  at  157 — 159°,  and  has  the  composition  C7H13CI. 
If  impure,  it  gives  off  small  quantities  of  hydrogen  chloride  on  being 
distilled,  but  the  pure  substance  distils  unchanged.  Its  sp.  gr.  at 
0°/0"  is  0-9769;  at  20°/0°,  0-9589.  From  the  chloride,  the  author 
prepared  a  heptanaphthylene,  by  heating  1  part  of  it  with  1|  parts 
■of  potassium  acetate  and  a  little  strong  acetic  acid  in  a  sealed  tube 
at  210°  for  11  hours.  The  contents  of  the  tube  were  neutralised 
with  alkali  and  distilled  with  steam  ;  a  layer  lighter  than  water 
separated  from  the  distillate,  and  this  layer  was  washed,  dried,  and 
distilled.  The  chief  portion  boiled  at  102 — 104°,  a  few  drops  between 
110°  and  180°,  and  about  a  fourth  of  the  whole  between  ISO''  and 
190°.  The  portion  boiling  between  102°  and  104°,  when  analysed, 
yielded  numbers  agreeing  with  the  formula  C7Hi2.  The  sp.  gr.  of 
this  heptanaphthylene  is  0'8085  at  0°/0°,  and  0-7910  at  20°/0°.  It 
combines  with  hydrogen  bromide  at  the  ordinary  temperature  and  at 
100°,  but  not  energetically,  and  a  portion  of  the  hydrocarbon  always 
remains  unattacked. 


152  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Heptanaphthene,  when  dropped  into  12  times  its  weight  of  bromine 
in  presence  of  aluminium  bromide,  reacts  energetically  at  first,  but 
the  reaction  soon  moderates,  and  hydrogen  bromide  at  last  comes  off 
only  very  slowly,  A  crystalline  substance  is  formed,  which,  when 
freed  from  a  slight  admixture  of  an  oil  and  recrystallised  from 
benzene,  melts  at  282 — 283°.  At  a  higher  temperature,  it  volatilises, 
forming  white  needles  in  the  cooler  portions  of  the  tube.  Its  com- 
position corresponds  with  the  formula  CTHjBrs,  and  the  melting  point 
indicates  that  it  is  pentabromotoluene. 

It  would  thus  appear  that  the  heptanaphthene  from  Caucasian 
petroleum  is  hexahydrotoluene,  the  boiling  point  of  the  latter  being, 
however,  97°,  instead  of  LOO— 10l°.  J.  W. 

Hydrolysis  of  Phenolic  Ethers  and  of  Ethereal  Salts  by 
means  of  Aluminium  Chloride.  By  C.  Hartmann  and  L.  Gatter- 
MANN  (Ber.,  25,  3531 — 3534). — Phenolic  ethers  are  readily  hydro- 
lysed  by  the  action  of  aluminium  chloride;  the  method  is  also 
applicable  to  nitro-  and  ketonic  compounds,  which  are  reduced  on 
treatment  with  hydriodic  acid. 

Methoxybenzene,  ethoxybenzene,  and  isobutoxybenzene,  respec- 
tively, are  hydrolysed  by  heating  for  three  hours  at  120"  with  1'5 
paits  of  aluminium  chloride. 

With  orthonitro-methoxy-  or  ethoxy-benzene,  the  reaction  proceeds 
more  energetically  ;  the  phenol  (I  part)  should  be  dissolv^ed  in  an  equal 
weight  of  carbon  bisulphide,  and  treated  with  aluminium  chloride 
(1  part).     The  yield  is  90  per  cent,  of  the  theory. 

Orthohydroxymethoxybenzene  and  orthomethoxyhydroxy toluene 
[1:3:  4],  on  treatment  with  aluminium  chloride  at  210°,  give  ortho- 
dihydroxy benzene  and  orthodihydroxytoluene  respectively  ;  the  yield 
is  70  per  cent,  of  the  theoretical. 

Parahydroxjacetophenone  is  obtained  by  heatinor  aluminium  chlor- 
ide with  paracetylmethoxybenzene  at  140°,  or  with  paracetylethoxy- 
benzene  at  180° ;  the  yield  is  70  per  cent. 

Parahydroxybenzophenone  and  a-hydroxyacetonaphthalene  may  be 
prepared  in  a  similar  manner  from  aluminium  chloride  and  benzoyl- 
methoxy benzene,  or  a-ethoxyacetouaphthalene,  by  heating  for  H  hours 
at  200—210°. 

Many  ethereal  salts  are  also  hydrolysed  by  the  action  of  aluminium 
chloride;  the  authors  have  experimented  with  the  ethyl  salts  of  the 
following  acids :  acetic,  succinic,  phthalic,  cinnamic,  and  paranitro- 
cinnamic,  and  also  with  methyl  salicylate.  J.  B.  T. 

Propylamidophenol  from  Camphor.  By  P.  Cazeneuve  (Gompt. 
rend.,  115,  825— 827).— The  nitroketoue,  NC/CgHnO,  obtained  by 
the  action  of  nitric  acid  on  the  sulphone  derived  from  monochloro- 
camphor  (Abstr.,  1892,  999),  when  treated  with  tin  and  hydrochloric 
acid,  yields  an  amidophenol,  the  ketonic  group,  -CHz'CO-,  being  con- 
verted into  a  phenolic  group,  -C(OH)!CH-,  by  intramolecular  miora- 
tion  at  the  time  that  the  nitro-group  is  reduced.  The  product  has 
the  composition  NHa'CeHj^Pr'OH,  and  is  purified  by  precipitation 
by   ammonia  from  the  solution  of   its  hydrochloride,    and  repeated 
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recrjstalUsation  from  benzene.  The  base  forms  lamellar  crystals, 
composed  of  slender,  microscopic  needles,  wbicb  melt  at  122°  with 
slight  decomposition,  and  distil  at  260°  partially  without  decomposi- 
tion ;  it  is  insoluble  in  water,  but  dissolves  in  alcohol,  ether,  and 
benzene,  and  is  also  soluble  in  acids  and  alkalis.  The  alkaline  solu- 
tions oxidise  very  rapidly  when  exposed  to  air,  and  become  brownish- 
yellow.  The  alcoholic  solution  of  the  base  gives  a  wine-red  coloration 
with  ferric  chloride ;  the  aqueous  solution  of  the  hydrochloride  gives 
an  intense  red  coloration  and  a  precipitate  with  the  same  reagent. 
The  acetyl  derivative  is  insoluble  in  alkalis,  and  gives  no  coloration 
with  ferric  chloride.  The  base  forms  a  slightly  soluble  picrate,  which 
crystallises  in  beautiful  needles  ;  a  slightly  soluble  ferrocyanide,  which 
is  crystallisable,  but  slowly  decomposes ;  and  a  maroon-coloured  insol- 
uble platinochloride,  which  is  very  readily  oxidised.  Hydroxylamine 
and  phenylhydrazine  are  without  action,  but  when  the  compound  is 
heated  with  zinc-dust  in  a  current  of  hydrogen,  it  yields  a  hydro- 
carbon, C9H12,  which  boils  at  150 — 156°.  Cumene  boils  at  151°,  and 
propylbenzene  at  157°. 

When  the  base  is  treated  with  concentrated  sulphuric  acid  and 
alcohol,  and  the  theoretical  quantity  of  an  aqueous  solution  of  an 
alkaline  nitrite  is  added,  a  phenol  is  obtained,  and  hence  it  is  clear 
that  the  phenol  group  pre-exists  in  the  base.  A  solution  of  nitric 
acid  in  sulphuric  acid  gives  a  bright  red  coloration  with  solutions  of 
the  base. 

From  these  results,  it  would  seem  that  the  new  base  is  a  propyl- 
amidophenol  [NHg  :  OH  :  Pr  =  1  :  3  :  4],  and  it  follows  that  the 
fundamental  nucleus  of  camphor  is  really  paracymene,  as  the  other 
reactions  of  camphor  indicate.  C.  H.  B. 

Action  of  Thiocarbimides  on  Aromatic  Hydrocarbons. 
By  A.  Feiedmann  and  L.  Gattermann  {Ber.,  25,  3525 — 3528). — 
Leuckart  has  shown  (Abstr.,  1885,  773,  1224)  that  phenyl  cyanate 
nuites  with  aromatic  hydrocarbons  in  presence  of  aluminium  chloride 
with  formation  of  anilides,  phenyl  cyanate  and  benzene  giving 
benzanilide,  NHPh-COPh ;  he  was  unable,  however,  to  carry  out  a 
similar  reaction  wdth  the  thiocarbimides,  and  the  author  had  like- 
wise since  attempted  the  same  reaction  without  success.  A  renewed 
attempt,  in  which  pure  aluminium  chloride,  prepared  from  aluminium 
and  hydrogen  chloride,  was  employed,  has  brought  about  the  desired 
result. 

To  carry  out  the  reaction,  a  mixture  of  phenylthiocarbimide  and 
benzene  is  heated  on  the  water-bath  with  pure  aluminium  chloride  for 
11  hours,  and  then  allowed  to  remain  24  hours,  after  which  water  is 
carefully  added,  and  the  mixture  steam  distilled.  The  product  of 
the  reaction  separates  from  the  residue  on  cooling,  and  consists  of  a 
mixture  of  two  compounds,  which  can  be  separated  by  treatment  with 
dilute  alkali.  The  solution,  when  acidified,  yields  thiobenzanilide, 
NHPh'CSPh  ;  whilst  the  residue,  after  treatment  with  alkali,  has  the 
composition  CuHioNaSa,  and  can  also  be  formed  by  the  action  of  alumin- 
ium chloride  on  phenylthiocarbimide  alone,  phenylcarbamide  being 
simultaneously  produced ;  it  crystallises  from  alcohol  in  pale-yellow, 
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lustrous  needles  melting  at  154^.  Its  constitution  is  not  yet  exactly 
determined. 

With  aluminium  cliloride,  phenyl thiocarbimide  and  toluene  yield 
thiotoluylanilide  only,  NHPh'CS'CeH^Me,  which  separates  from 
alcohol  in  long,  yellow  needles  melting  at  140 — 141°;  paratolylthio- 
carbimide  and  toluene  yield,  chiefly,  the  thioanilide,  which  melts  at 
165 — 166°  ;  in  the  absence  of  toluene,  a  substance  insoluble  in  alkali 
is  foraied,  which  separates  from  acetone  in  well-developed  sulpbur- 
yellow  crystals,  and  melts  at  175 — 176°.  H.  G.  C. 

Action  of  Phenol  Ethers  on  Thiocarbimides.  By  K.  Tust 
and  L.  Gattermann  (Ber.,  25,  3528— 3530).— Phenol  ethers,  like 
hydrocarbons,  react  with  thiocarbimides  in  presence  of  pure  alumin- 
ium chloride,  but  the  action  proceeds  much  more  smoothly. 
Anisoil  and  phenylthiocarbimide  yield  the  thioanilide  of  anisic  acid, 
NHPh*CS*C6H4'OMe,  which  separates  from  alcohol  in  yellow  crystals 
melting  at  153 — 154°.  It  readily  undergoes  oxidation  on  treatment 
with  potassium  ferricyanide,  forming  the  compound 

C6H4<;|>C-CeHrOMe  ; 

this  crystallises  from  acetic  acid  in  colourless  needles,  and  melts  at 
134 — 135°.  Phenetoil  and  phenylthiocarbimide  yield  the  correspond- 
ing thioanilide,    N'H.Ph*CS*C6H4*OEt,    which   forms   yellow    needles 

melting  at  143°,  and  on  oxidation  with  ferricyanide  is  converted  into- 

a 
the  compound  C6H4<^>C-C6H4-OEt.     a-N'aphthyl  ethyl  ether  and 

phenylthiocarbimide  yield  the  thioanilide,  NHPh'CS'CioHe'OEt, 
which  crystallises  from  acetic  acid  in  yellow  needles,  and  melts  at 
199 — 200°.  Other  thioanilides  of  different  phenol  ethers  have  also 
been  prepared  by  the  same  reaction.  H.  G.  C. 

Aromatic  Diazo-compounds.  By  H.  x.  Pechmann  (Ber.,  25, 
3505). — The  author  believes  that  paradiazotoluene  exists  in  alkaline- 
solution  as  a  nitrosamine,  C6H4Me'NH'NO,  for  when  the  alkaline 
solution  is  treated  with  benzoic  chloride,  a  compound  is  obtained 
which  is  probably  nitrosobeuzotoluidide,  C6H4Me*N(NO)*COPh. 
This  crystallises  from  acetone  in  colourless  needles,  is  very  unstable, 
explodes  when  heated,  gives  Liebermann's  reaction,  and  when 
reduced  with  zinc-dust  and  acetic  acid  yields  parabenzotoluidide- 
(m.  p.  157—158°).  E.  C.  R. 

Salts  and  Derivatives  of  Phenylhydrazine.  By  B.  TniEMtr 
(Annalen,  272,  209 — 213). — Fheiiylhydrazine  thiosulphate, 

(NoPhH3)„H2S203, 

crystallises  in  colourless  plates,  melts  at  about  113°  with  decomposi- 
tion when  quickly  heated,  and  is  insoluble  in  ether ;  when  heated  at 
120 — 130"  for  a  long  time,  it  is  completely  decomposed,  yielding 
nitrogen,  ammonia,  hydrogen  sulphide,  benzene,  aniline,  thiophenol,. 
and  diphenyl  sulphide.  The  sulphitey  (N2PhH3)2,HoS03,  crystallises 
in  small,  colourless  plates,  and  melts  at  about  94°  with  decomposition. 
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when  quickly  heated.  The  nitrate,  ^N'aPhHg^NOa,  melts  at  about 
145°  with  decomposition.  The  'phosphate,  (N2PhH3)2,H3P04,  prepared 
by  mixing  concentrated  solutions  of  disodium  hydrogen  phosphate 
and  phenylhydrazine  acetate,  forms  small  plates,  and  melts  at  about 
155°  with  decomposition.  The  hydrofluoride,  N2PhH3,HF,  is  formed 
when  hydrogen  fluoride  is  passed  into  an  alcoholic  solution  o£  excess 
of  the  base  ;  it  melts  at  about  166 — 167°  with  decomposition.  The 
acid  hydrofluoride,  ]S'2PhH3,2HF,  is  produced  when  the  normal  salt  is 
treated  with  alcohol ;  it  forms  slender  needles,  sublimes  with  partial 
decomposition,  and  is  insoluble  in  ether. 

A  compound,  which  seems  to  have  the  composition  (N2PhH3)2,P205, 
is  formed  when  an  ethereal  solution  of  phenylhydrazine  is  added  to 
phosphoric  anhydride ;  it  melts  at  242 — 248°  with  decomposition. 

F.  S.  K. 

Bromination  of  Phenylhydrazine.  By  P.  Meyer  (Annalen, 
272,  214 — 220). — Orbhodihromophe7iylhydrazine  \J^2^z :  Br2  =1:3:4] 
can  be  prepared  by  brominating  acetonephenylhydrazone  in  chloro- 
form solution  and  decomposing,  with  soda,  the  hydrobromide  obtained 
in  this  way ;  it  crystallises  from  alcohol  in  moss-like  needles, 
melts  at  104°,  and  turns  brown  on  exposure  to  the  air.  The  hydro- 
cJiloride,  C6H3Br2*N3H3,HCl,  crystallises  in  lustrous  needles,  melting 
just  above  200°  with  decomposition.     The  sulphate, 

(C6H3Br2-N-2H3)2,H2S04, 

is  readily  soluble  in  water,  and  crystallises  in  lustrous  needles.  The 
nitrate  forms  colourless  needles,  and  melts  at  about  163°  with  decom- 
position. The  picrate,  C6H3Br2'N"2H3,C6H3"N'307,  melts  at  about  132° 
with  decomposition.  The  oxalate,  (C6H3Br2'N2H3)2,C2H204,  crystal- 
lises in  colourless  plates  melting  at  about  174°  with  decomposition. 
The  acetyl  derivative,  C6H3Br2*IS'2fl2Ac,  separates  from  hot  alcohol  in 
long,  colourless  needles,  and  melts  at  about  162 — 163°  with  decomposi- 
tion. The  henzylidene  derivative,  C6H3Br2'N2H;CHPh,  crystallises 
from  light  petroleum  in  colourless  needles,  and  melts  at  123°.  When 
orthodibromophenylhydrazine  is  reduced  with  zinc-dust  and  hydro- 
chloric acid,  it  is  converted  into  parabromaniline,  C6H4Br*NH2. 

Metadihromophenylhydrazine  [N2K3 :  Br2  =  1:2:4],  prepared  from 
metadibromaniline  in  the  usual  manner,  crystallises  in  colourless, 
moss-like  needles,  melts  at  91',  and  decomposes  at  about  178°  ;  the 
hydrochloride  crystallises  in  long  needles.  The  acetyl  derivative, 
CgH3Br2*N2H2Ac,  separates  from  alcohol  in  colourless  prisms  melting 
at  146°.  When  metadihromophenylhydrazine  is  reduced  with  zinc- 
dust  and  hydrochloric  acid,  it  is  converted  into  parabromaniline;  the 
last-named  compound  is  also  obtained  from  metadibromaniline  under 
the  same  conditions.  F.  S.  K. 

Paranitrophenylhydiazine.  By  A.  Purgotti  (Beal  Accad.  Line, 
7,  ii,  266 — 270). — A  mixture  of  paranitraniline,  hydrochloric  acid, 
and  water  is  diazotised  wdth  a  solution  of  sodium  nitrite.  The  product 
is  slowly  poured  into  sodium  hydrogen  sulphite  solution,  cooled  with 
ice,  and  subsequently  heated  on  the  water-bath  at  70°,  with  occasional 
addition  of  sodium  hydrogen  sulphite,  so  that  the  solution  always 

m  2 
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has  a  strong  odour  of  sulphurous  anhydride.  The  reddish  precipitate 
formed  soon  coagulates  and  is  filtered  off  ;  after  further  evaporation 
of  the  filtrate,  sodium  paranitrophenylhydrazinesulphonatey 

N02-C6H4-NH:N-S03N^a,2H20, 

separates.  It  forms  minute,  yellow  crystals,  which  begin  to  decom- 
pose at  115 — 120°,  and  deflagrate  on  ignition  ;  it  is  readily  soluble  in 
water,  sparingly  so  in  alcohol,  and  rapidly  reduces  silver  nitrate  and 
Fehling's  solution.  The  barium  salt  forms  yellowish,  spherical, 
acicular  aggregates,  containing  1  mol.  HjO  ;  it  is  sparingly  soluble  in 
hot  water,  decomposes  above  180°,  and  is  a  strong  reducing  agent. 

On  heating  the  sodium  salt  with  hydrochloric  acid  (sp.  gr.  1'19),  and 
cooling  the  solution,  paranitrophenylhydrazine,  N02*C6H4'N2H3,HC1, 
separates  ;  it  forms  small,  reddish  crystals,  and  is  sparingly  soluble 
in  alcohol.  Its  aqueous  solution  slowly  decomposes  on  exposure  to 
the  air. 

Paranitrophenylhydrazine  is  obtained  by  heating  the  aqueous  solu- 
tion of  the  hydrochloride  with  sodium  acetate,  the  precipitate  being 
crystallised  from  boiling  alcohol.  It  forms  small,  brown  scales  or 
needles,  and  melts  at  157°  with  evolution  of  gas;  it  is  very  soluble 
in  hot  alcohol,  but  only  sparingly  in  cold  alcohol  or  water,  and  in- 
soluble in  benzene.  It  reduces  silver  nitrate  or  Fehling's  solution, 
and  on  boiling  with  benzaldehyde  in  alcoholic  solution,  yields  reddish 
crystals,  which  melt  at  190° ;  this  substance  is  now  under  examina- 
tion. W.  J.  P. 

Synthesis  of  Pormazyl  Compounds  by  the  Action  of  Diazo- 
benzene  on  Hydrazones.  By  W.  Wlslicenqs  {Ber.,  25,  3456 — 
3458 ;  compare  this  vol.,  i,  82). — Formazylphenyl  separates  when 
diazobenzeue  chloride  is  added  to  benzylidenehydrazone  and  sodium 
ethoxide  ;  it  melts  at  167 — 168°,  whereas  v.  Pechmann  states  that  the 
melting  point  is  "  about  175°  " ;  the  disparity  in  the  values  naay,  how- 
ever, be  due  to  a  difierence  in  the  manner  of  heating. 

Diazobenzene  chloride  and  glyoxylic  hydrazone  react  in  a  similar 
way,  forming  formazylazobenzene,  which  v.  Pechmann  has  obtained 
from  mesoxalic  hydrazone,  and  Bamberger  from  ethyl  acetoacetate. 

A.  R.  L. 

Action  of  Diazobenzene  on  yS-Ketonic  acids.  By  E.  Bam- 
BEEGER  (J5er.,  25,  3547 — 3555 ;  compare  this  vol.,  i,  84,  and  v.  Pech- 
mann, this  vol.,  i,  82). — v.  Pechmann's  work  on  the  interaction  of 
diazobenzene  and  hydrazones  of  the  formula  NHPh*N!CXY  has  led 
him  to  the  conclusion  that,  when  X  and  Y  represent  hydi'ogen,  carb- 
oxyl,  carbethoxyl,  or  an  acid  radicle,  they  are  eliminated  in  the  form 
of  their  hydroxyl  compounds,  and  are  replaced  by  the  group  ISTPhlN. 
Whilst  agreeing  substantially  with  v.  Pechmann's  statement,  the  author 
finds  no  evidence  to  show  that  the  carbethoxy-  and  benzoyl  groups  can 
be  displaced  by  the  diazobenzene  radicle. 

Ethyl  acetoacetate,  when  treated  with  diazobenzene  in  alkaline 
solution,  yields  practically  pure  ethyl  formazylcarboxylate, 
]S"Ph:N-C(N-NHPh)-COOEt. 
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By  the  action  of  acetoacetic  acid  on  diazobenzene,  pure  phenylazo- 
formazyl,  C(N:NPh)2:N-NHPh,  is  formed. 

Ethyl  formazylcarboxylate  is  not  acted  on  by  diazobenzene  in  alkaline 
solution  at  0°,  but  formazylcarboxylic  acid,  under  the  same  conditions, 
is  converted  into  phenylazoformazyl. 

Ethyl  benzoylacetate,  on  treatment  with  diazobenzene  at  0°,  yields 
ethyl  phenylhydrazonebenzoylformate,  NoHPhlCBz'COOEt.  Benzoyl- 
acetic  acid  and  diazobenzene  give  formazyl  phenyl  ketone, 
NsPh-CBzlN-NHPh ; 

by  the  further  action  of  diazobenzene  on  this  substance,  phenylazo- 
ioTJnazjl  appears  to  be  formed  in  very  small  quantity ;  the  greater 
part  of  the  ketone  is,  however,  recovered  unchanged. 

Ethyl  acetoacetate  and  acetoacetic  acid  yield  at  least  five  compounds 
with  diazobenzene,  according  to  the  experimental  conditions ;  they  are 
shown  in  the  following  table,  together  with  other  compounds  formed 
from  diazobenzene  and  various  acids  and  ethereal  salts.  It  will  be 
seen  that  the  hydrazone  radicle  is  not  always  eliminated  by  the  action 
of  diazobenzene : — 

Ethyl  acetoacetate  (1  mol.)  and  diazobenzene  (1  mol.)  give  ethyl 
benzeneazoacetate,  COOEt'OAc'.N-NHPh. 

Ethyl  acetoacetate  (1  mol.)  and  diazobenzene  (2  or  3  mols.)  in 
alkaline  solution  give  ethyl  formazylcarboxylate, 

NPh:N"-C(N'NHPh)-COOEt. 

Acetoacetic  acid  (1  mol.)   and  diazobenzene  (1  mol.)  in  acetic  acid 

solution  give  pyruvic  aldehyde  hydrazone,  CHAc!N*NHPh,  and 

formazyl  methyl  ketone,  NoPh-CAciN-NHPh. 
Acetoacetic  acid   (1  mol.)   and  diazobenzene   (2  mols.)  in  alkaline 

carbonate  solution  give  formazyl  methyl  ketone. 
Acetoacetic  acid  (1  mol.)   and  diazobenzene  (3  mols.)   in  alkaline 

solution  give  phenylazoformazyl,  NHPh-N:C(N:NPh)2. 
Ethyl  alkyl  acetoacetate    (1  mol.)  and  diazobenzene  (1  mol.)  give 

ethyl  pyruvate  hydrazone,  NHPh-NiCMe-COOEt. 
Alkylacetoacetic  acid   (1  mol.)   and  diazobenzene  (1  mol.)  give  di- 

acetylphenylhydrazone,  NHPh'NiCMeAc. 
Alkylacetoacetic  acid   (1   mol.)   and  diazobenzene  (2  mols.)  give 

methylformazyl,  NHPh-NiCMe-NiNPh. 
Ethyl   benzoylacetate   (1   mol.)  and  diazobenzene  (1  or  3  mols.) 

give  ethyl  ben zoylgly oxalate  hydrazone,  NHPh'N!CBz*COOEt. 
Benzoylacetic  acid  (1  mol.)  and  diazobenzene  (1  mol.)  give  phenyl- 

glyoxalic     hydrazone,    NHPh-N!CHBz,    and    formazyl    phenyl 

ketone,  NHPh-NICBz'.N-NPh. 
Benzoylacetic  acid   (1  mol.)   and  diazobenzene  (2  or  3  mols.)  give 

formazyl  phenyl  ketone. 
Ethyl  hydrogen  malonate  hydrazone  (1  mol.)   and  diazobenzene  (1 

mol.)  give  ethyl  formazylcarboxylate,  NHPh-N:C(N:NPh)-COOEt. 

J.  B.  T. 

Formazyl  Methyl  Ketone.  By  E.  Bamberger  and  J.  Lorenzen 
(Ber.,  25,  3539 — 3547  ;  compare  this  vol.,  i,  84). — The  constitution  of 
formazyl  methyl  ketone  is  shown  by  its  formation  from  benzeneazo- 
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acetoacetic  acid    and  diazobenzene,  whilst  by  the   action  of  diazo- 

benzene  in  presence  of  an  alkali  on  the  ketone,  acetic  acid  and  phenyl- 

azoformazyl  are  produced. 

'N'.'N 
^-Fhenotriazyl  oc-methyl  ketone,  ^eHi-cC^    *  I       ,   is  obtained  by  the 

action  of  mineral  acids  on  formazyl  methyl  ketone ;  it  crystallises 
in  yellow,  glistening  needles,  melts  at  121*5 — 122'5°,  has  feebly 
basic  properties,  and  is  readily  soluble  in  mineral  acids,  alcohol,  and 
chloroform,  insoluble  in  water  and  light  petroleum.  The  phenyl- 
liydrazone,  C7H4!N'3*CMe!N*]SrHPh,  resembles  azobenzene  in  appearance, 
and  crystallises  in  flat,  brick-red,  lustrous  needles  melting  at  202° 
with  previous  softening;  with  sulphuric  acid,  a  greenish-brown 
coloration  is  produced,  changing  to  deep  blue  on  the  addition  of 
potassium  dichromate  or  ferric  chloride. 

On  reduction  with  stannous  chloride  in  acid  solution,  phenotriazyl 
methyl  ketone  yields  a  compound  which  crystallises  in  prisms,  melts 
at  165°,  and  is  being  further  investigated. 

By  the  action  of  ammonium  sulphide  on  formazyl  methyl  ketone  in 
alcoholic  solution,  a  reduction  product  is  obtained  which  crystallises 
in  flat,  yellow,  lustrous  needles,  melts  at  183°,  and  may  be  recrystal- 
lised  from  water.     The  substance    is   probably  represented   by   the 

tormula  OeHi-^^      X,  ^^^m^    /^-n- ;  on  treatment  with  acetic  annydr- 

ide,  an  anhydro- derivative,  CnHnN'sO,  is  formed  ;  this  crystallises  in 
vitreous,  lustrous  needles  melting  at  88 — 89°,  has  well  marked  basic 
properties,  readily  dissolves  in  acids,  and  is  reprecipitated  by  alkalis ; 
attempts  to  regenerate  the  preceding  yellow  compound  w^ere  unsuc- 
cessful. 

Four  different  substances  are  formed  by  the  interaction  of  phenyl- 
hydrazine  and  formazyl  methyl  ketone. 

On  allowing  the  substances  to  react  at  low  temperatures  in  glacial 
acetic  acid  solution,  formazyl  methyl  ketone  phenylhydrazone, 

NPh:N-C(N-NHPh)-CMe:N-NHPh, 

is  obtained,  and  crystallises  in  black,  lustrous  needles,  with  a  dark 
steel  blue  reflex  ;  it  melts  at  165°,  and  is  soluble  in  chloroform,  with 
a  red  colour. 

NiCMe 

PJienylazomethylosotriazone,  NPh<    *  i  ,  is  formed  by  boiling 

formazyl  methyl  ketone  with  phenylhydrazine  in  acetic  acid  solution, 
or  by  heating  the  preceding  compound  for  a  short  time  at  170 — 180°; 
it  crystallises  in  long,  slender,  golden-yellow,  lustrous  needles,  melts 
at  122°,  and  is  readily  soluble  in  light  petroleum  or  alcohol ;  the  sub- 
stance is  a  feeble  base,  and  dissolves  in  concentrated  sulphuric  acid 
with  a  dark,  orange-red  colour. 

•  On  heating  formazyl  methyl  ketone  with  phenylhydrazine  alone, 
nitrogen  is  evolved,  and  two  compounds  are  formed ;  the  one  (m.  p. 
183°)  is  identical  with  the  reduction  product  obtained  by  the  action 
of  ammonium  sulphide  (see  above)  ;  the  second  is  colourless  and  crys- 
talline, and  will  be  further  investigated. 
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The  purification  of  formazyl  metliyl  ketone  has  hitherto  been  a 
matter  of  difficulty  owing  to  the  simultaneous  formation  of  phenyl- 
azoformazjl ;  this  can  be  avoided  by  the  use  of  sodium  carbonate 
solution  instead  of  soda ;  the  best  method  of  preparation  consists  in 
treating  pyruvic  aldehyde  hydrazone  with  concentrated  aqueous 
diazobenzene  at  0° ;  the  mixture  is  then  gradually  added  to  a  well 
cooled  solution  of  sodium  carbonate. 

Sodioformazyl  me^%Z  A:eto?2e,NPh!N*CAc!N'*]Sr]S"aPh,  crystallises  with 
1  mol.  of  alcohol  in  red  prisms,  and  is  decoaiposed  by  water.  The 
potassium  derivative  resembles  the  sodiam  salt.  The  silver  and  copper 
derivatives  form  dark-coloured  powders. 

Biparatolyl  formazyl  methyl  ketone,  CeHiMe-NilJ^'O  AciN'NH'CeHiMe, 
is  prepared  from  potassium  acetoacetate,  paradiazotoluene,  and  sodium 
acetate  ;  it  crystallises  in  slender,  lustrous,  brick-red  needles  melting 
at  153 — 154° ;  it  is  readily  soluble  in  benzene,  ether,  and  chloroform, 
and  gives  a  blue  coloration  with  concentrated  sulphuric  acid. 

a-Paranitrophenyl-h-phenylfoo'Tnazyl  Tnethyl  ketone, 

:N^03-C6H4-N:N-OAc:N-]S"HPh, 

is  obtained  [from  paranitrodiazotoluene  and  pyruvic  aldehyde  hydr- 
azone, and  crystallises  in  lustrous,  dark,  ruby-red  needles  which 
exhibit  a  steel-blue,  metallic  reflex ;  it  melts  at  180°,  and  is  sparingly 
soluble  in  alcohol  or  ether.  With  concentrated  sulphuric  acid,  a 
violet-red  colour  is  formed. 

a-Paratolyl-h-phenylformazyl  methyl  ketone, 

CeH^Me-N!!^-  C  AciN-NHPh, 

is  prepared  from  paradiazotoluene  in  a  similar  manner  to  the  pre- 
ceding compound;  it  crystallises  in  lustrous,  dark  garnet-red  plates 
and  melts  at  126°.  A  reddish- violet  coloration  is  produced  with  con- 
centrated sulphuric  acid. 

Di-oc-naphthylformazyl  methyl  ketone,  CioH7N!]Sr*CAc*.N'*NHOioH7,  is 
formed  by  the  action  between  potassium  acetoacetate,  a-diazonaph- 
thalene,  and  sodium  acetate  ;  it  is  very  sparingly  soluble,  is  deposited 
in  slender,  dark  green,  lustrous  needles,  melts  at  174*5 — 176°,  and 
gives  a  bluish-green  colour  with  concentrated  sulphuric  acid. 

J.  B.  T. 

Behaviour  of  certain  Aromatic  Isonitrosoketones  towards 
Acetic  Anhydride  and  Acetic  Chloride.  By  H.  Gr.  Soderbaum 
(Ber.,  25,  3459—3467  ;  compare  Abstr.,  1891,  1043).— The  acetyl  de- 
rivative of  paratoluylformoxime  (nitrosomethylparatolyl  ketone,  see 
Miiller  and  v.  Pechmann,  Abstr.,  1890,  52),  prepared  by  the  action  of 
acetic  anhydride  at  the  ordinary  temperature,  crystallises?  in  large, 
rectangular  tables,  melts  at  67 — 68",  and  is  converted  into  paratoluio 
acid  and  hydrogen  cyanide  by  cold  aqueous  alkali  hydroxides,  alkali 
carbonates,  or  concentrated  sulphuric  acid.  When  heated  on  the  water- 
bath  for  2 — 3  hours  with  an  excess  of  acetic  anhydride,  paratoluyl 
cyanide,  CeH^Me'CO'CN",  is  formed;  this  crystallises  in  long,  colour- 
less prisms,  melts  at  52°,  and  is  soluble  in  the  ordinary  solvents,  water 
being  an  exception.  It  gives  paratoluic  acid  on  boiling  with  alkali, 
and  its  vapour  has  a  pleasant  odour.  Paratolylformoxime  is  readily 
soluble  in  acetic  chloride,  and,  on  cooling  to  0"^,  an  unstable  chloride 
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separates  wliicli  decomposes,  when  treated  with  water,  into  the  acetyl 
derivative,  C6H4Me-C(OH)2-CH:]SrOAc;  the  latter  melts  at  148°,  'is 
readily  soluble  in  alcohol,  sparingly  so  in  ether  and  benzene,  and 
yields  Clans  and  Kroseberg's  paratolylhydroxyacetic  acid  (Abstr., 
1887,  949)  on  treatment  with  cold  sodium  hydroxide,  cold  con- 
centrated sulphuric  acid,  or  boiling*  dilute  hydrochloric  acid. 

Xyloylformoxime,  CeHaMea'CO-CHiNOH  [Mcs :  CO  =  1  :  3  :  4],  pre- 
pared  by  Claisen's  method  from  the  corresponding  xylyl  methyl 
ketone,  sodium  ethoxide,  and  amyl  nitrite,  crystallises  in  long,  deli- 
cate, white  needles,  and  melts  at  94 — 95°.  Its  acetyl  derivative, 
C6H3Me3'CO'CH!NOAc,  obtained  by  the  action  of  acetic  anhydride 
in  the  cold,  crystallises  in  white  needles,  melts  at  53 — 54°,  and,  on 
hydrolysis  with  alkali,  yields  the  acid  CeHsMca'COOH,  melting  at 
126°.  The  cyanide,  CeHgMeo.- CO-CIST,  is  formed  when  the  acetyl 
derivative  is  digested  for  2 — 3  hours  on  the  water-bath  with  acetic 
anhydride  ;  it  crystallises  from  light  petroleum  in  long,  white  needles, 
melts  at  47°,  and  is  soluble  in  most  organic  solvents.  The  acetyl  de- 
rivative, C6H3Me2*C(OH)2'CH!NOAc,  obtained  from  xyloylformoxime 
and  acetic  chloride,  crystallises  from  chloroform  in  small,  white  needles,, 
melts  at  142°,  and  yields  dimethyhnandelic  acid  together  with  xylyl- 
formoin  (see  this  vol.,  i,  169)  on  treatment  with  cold  alkali.  The 
dimethylmandelic  acid  crystallises  in  thin,  six-sided,  colourless  leaflets, 
and  melts  at  103°. 

Parahromohenzoylformoxime,  C6H4Br*CO*CH!]SrOH,  obtained  from 
acetylbromobenzene  (Schweitzer,  Abstr.,  1891,  684),  sodium  ethoxide, 
and  amyl  nitrite,  crystallises  in  flat,  lustrous,  yellowish  needles,  and 
melts  at  164°.  The  acetyl  derivative,  CeHiBr'CO'CH'.NOAc,  crystal- 
lises from  methyl  alcohol  in  stout,  four-sided  tables,  melts  at  89°,  and 
yields  parabromobenzoic  acid  (m.  p.  251 — 252°)  on  hydrolysis  with 
alkali.  Parabromobenzoic  acid  is  also  the  chief  product  when  the 
oxime  is  boiled  with  acetic  anhydride.     A  chloride, 

C6H4BrCCl(OH)-CH-:N^OAc, 

is  formed  when  finely  powdered  parabromobenzoylformoxime  is  mixed 
with  acetic  chloride,  and  allowed  to  remain  therewith  ;  it  commences 
to.  sinter  at  120°,  but  only  fuses  completely  at  150°.  On  treatment 
with  water,  it  yields  the  acetyl  derivative,  C6H4Br-C(OH)2-CH!NOAc, 
which  crystallises  in  small,  white  needles,  melts  at  about  153°,  and  is 
converted  into  ^arahromomandelic  acid  on  hydrolysis  with  alkali.  The 
latter  crystallises  in  delicate,  white  needles,  and  melts  at  117 — 118°. 

A.  R.  L. 

Preparation  and  Nitration  of  Orthochlorobenzaldehyde. 
By  H.  Erdmann  (Annalen,  272,  148 — 156). — In  chlorinating  the 
chlorotoluenes  at  a  high  temperature,  the  substitution  of  the  hydrogen 
atoms  of  the  side  chain  takes  place  three  or  four  times  more  quickly 
when  2  to  3  per  cent,  of  phosphorus  pentachloride  is  added  as  a 
chlorine  carrier ;  the  reaction  must  also  be  carried  out  in  bright  day- 
light, and  the  gas  employed  be  quite  dry  and  in  a  tine  stream,  otherwise 
most  of  the  chlorine  passes  through  the  liquid  without  being  absorbed* 

For  the  preparation  of  orthochlorobenzaldehyde,  dry  orthochloro- 
toluene  (750  grams)  is  chlorinated  at  150 — 180°  under  the  conditions 
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just  mentioned,  the  process  being  interrupted  as  soon  as  a  gain  in 
weight  of  380 — 400  grams  has  taken  place.  The  crude  orthochloro- 
benzalchloride  (1100  grams)  is  then  stirred  with  a  cold  mixture  of 
concentrated  sulphuric  acid  (2200  grams)  and  10  per  cent,  anhydro- 
sulphuric  acid  (2200  grams)  in  a  vessel  surrounded  by  water ;  after- 
a  few  minutes,  evolution  of  hydrogen  chloride  sets  in  and  the  tempera- 
ture of  the  mixture  gradually  falls  from  about  21°  to  11*5°  in  the 
course  of  an  hour.  After  stirring  for  about  six  hours,  the  mixture  is 
placed  in  a  separating  funnel  and  kept  over  night ;  the  acid  solution 
of  the  chlorobenzaldehyde  is  then  run  on  to  ice,  the  aldehyde  sepa- 
rated, washed,  dried,  and  repeatedly  fractionated.  The  yield  of  chloro- 
benzaldehyde, collected  within  a  range  of  2J°,  is  about  170  grams^ 
and  further  quantities  can  be  obtained  from  the  other  fractions. 

Nitrochlorobenzaldehyde  [CI  :  CHO  :  NO2  =  1:2:4],  prepared 
from  chlorobenzaldehyde,  crystallises  in  stellar  groups  of  needles  or 
in  plates,  melts  at  •  80°,  and  forms  an  oxime  melting  at  147 — 148°. 
On  oxidation  with  potassium  permanganate,  it  is  converted  into  the 
corresponding  chloronitrobenzoic  acid,  and  when  its  diazo-derivative 
is  decomposed  with  cuprous  chloride,  paradichlorobenzaldehyde  is. 
formed.  F.  S.  K. 

Aluminium  Chloride  and  Nitro-compounds.    By  F.  Stock* 

HAUSEN  and  L.  Gattermann  {Ber.,  25,  3521 — 3525). — The  aluminium 
chloride  employed  in  these  experiments  was  specially  prepared  by^ 
passing  hydrogen  chloride  over  aluminium  turnings  heated  in  a  wide 
combustion  tube,  by  which  means  it  can  readily  be  obtained  quite 
pure  in  fairly  large  quantities.  The  pure  compound  is  much  more 
active  than  the  commercial  article,  the  reactions  proceeding  more 
quickly  and  giving  better  yields,  whilst  some  reactions  which  do  not 
take  place  when  the  crude  compound  is  employed  can  be  readily^ 
carried  out  with  the  pure  substance. 

Aluminium  chloride  reacts  very  violently  when  mixed  with  nitro- 
benzene, carbonisation  taking  place  to  a  large  extent ;  if,  however, 
the  nitrobenzene  is  diluted  with  light  petroleum,  the  two  compounds 
unite  in  molecular  proportion,  forming  a  crystalline  substance  ;  other- 
nitro-derivatives  behave  in  a  similar  manner. 

All  attempts  to  carry  out  the  Friedel- Crafts  ketone  synthesis  by 
the  action  of  aluminium  chloride  on  a  mixture  of  a  nitro-com- 
pound  and  acetic  chloride  were  without  success.  On  the  other 
handi  the  reaction  may  be  carried  out  if  the  nitro-derivatives 
of  the  phenol  ethers  be  substituted  for  those  of  the  hydrocarbons^ 
Thus  nitraniso'il  and  acetic  chloride  when  treated  with  alumin- 
ium chloride  in  carbon  bisulphide  solution  yield  acetonitranisoUy 
■MeO-C6H3Ac'N02,  which  crystallises  from  alcohol  in  long,  colourless, 
needles  melting  at  99'5°.  The  yield  is,  however,  small,  as  the  nitran- 
iso'il is  itself  hydrolysed  by  the  action  of  the  aluminium  chloride,  the 
liquid  containing,  in  addition  to  the  above  compound,  orthonitro- 
phenol  and  nitrohydroxyacetophenone.  The  acetyl  group  in  these  com- 
pounds probably  occupies  the  para-position  relatively  to  the  methoxyl 
group.  Orthonitrophenetoil  yields  a  similar  ketone,  EtO'CeHsAcNOo^ 
which  crystallises  in  colourless  needles  and  melts  at  QQ — 67°. 

H.  G.  C. 
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Aromatic  Alkyl  Ketones.  By  A.  Glaus  (/.  pr.  Chem.  [2],  46, 
474—496  ;  compare  Abstr.,  1891,  1222  ;  1892,  98^)  .—Metaxijlyl  propyl 
ketone  [Mez  :  COPr*'  =  1  :  3  :  6]  is  a  colourless,  refractive,  aromatic, 
oily  liquid;  it  boils  at  251°  (uncorr.),  and  dissolves  in  the  usual  sol- 
vents except  water.  By  oxidation  with  potassium  permanganate  it 
yields  orthoparadimethylbenzoylformic  acid  (metaxylylglyoxylic  acid, 
Abstr.,  1891,  564).  By  reduction  in  alkaline  solution  it  yields 
metaxylylpropylcarbinol  [Mco  :  CHPr*OH  =  1:3:6],  which  is  a 
yellow  oil,  and  boils  above  270°.  The  oxime  was  also  prepared. 
Metaxylylbutyi-amide,  C6H3Me2*[CH2]3*CONH2  [=1:3:6],  was  pre- 
pared from  the  ketone  by  Willgerodt's  reaction  (heating  with  yellow 
ammonium  sulphide  containing  sulphur)  ;  it  crystallises  in  colourless, 
flat  needles,  melts  at  123 — 124°,  and  dissolves  in  most  solvents. 
Metaxylylhutyric  acid  crystallises  in  colourless  needles,  and  melts 
at  70*^;  its  potassiwnij  sodium,  barium  (with  4HoO),  calcium  (with 
4H2O),  copper,  lead,  and  silver  salts  were  prepared. 

Paraxyiyl  propyl  ketone  [Me2  :  COPr*  =1:4:2]  is  a  colourless, 
oily  liquid,  of  characteristic  odour  and  lower  sp.  gr.  than  water ;  it 
boils  at  249°.  The  oxime  forms  thick,  colourless  needles,  and  melts 
at  47°.  Paraxylylbutyramide  (m.  p.  125°)  and  paraxylylbutyric  acid 
(m.  p.  70°)  are  similar  in  all  respects  to  the  metaxylyl  derivatives 
(see  above)  ;  the  same  salts  were  prepared  and  found  to  contain 
the  same  water  of  crystallisation. 

Tolyl  isopropyl  ketone  [Me  :  COPr^  =  1  :  4]  is  a  colourless,  refrac- 
tive liquid,  of  aromatic  odour  and  bitter  taste;  it  boils  at  235 — 236^. 
The  oxime  crystallises  in  colourless,  hexagonal  tables  and  in  flat 
needles,  and  melts  at  92°.  By  reduction  with  sodium  amalgam,  the 
ketone  yields  an  oil  which  crystallises  and  then  melts  at  199° ;  when 
zinc  and  alcoholic  potassium  hydroxide  are  used,  tolylisopropyl- 
carbinol  is  obtained ;  this  is  a  thick,  yellowish-brown  oil,  which  boils 
above  300°.  By  oxidation  with  alkaline  potassium  permanganate, 
the  ketone  yields  only  paratoluic  and  terephthalic  acids. 

Metaxylyl  isopropyl  ketone  [Me2  :  COPr^  =:  1  :  3  :  6]  is  a  colourless 
oil  which  boils  at  244 — 245°.  The  phenylhydrazide  melts  at  128 — 129°, 
and  the  oxime  at  97°.  The  reduction  products  (compare  above)  melt 
at  110°  and  boil  about  300°  respectively,  but  are  not  yet  identified. 
Oxidation  of  the  ketone  by  dilute  aqueous  potassium  permanganate 
yields  metaxylylglyoxylic  acid :  this  is  the  first  isopropyl  ketone  in 
which  the  authors  have  observed  an  oxidation  of  the  secondary  alkyl 
group  to  carboxyl  with  formation  of  the  corresponding  a-ketonic 
acid.  The  ketone  can,  with  difficulty,  be  converted  into  metaxylyliso- 
hutyramide  [Me2  :  CHa'CHMe-CONHg  =  1:3:6],  and  the  yield  is 
small ;  this  compound  crystallises  in  needles  and  melts  at  120° ;  the 
corresponding  acid  forms  colourless,  nacreous  crystals,  and  melts  at  70°. 

Faraxylyl  isopropyl  ketone  [Me2  :  COPi^  =  1  :  4  :  2]  is  a  colourless 
oil  having  a  mushroom-like  odour  and  bitter  taste ;  it  boils  at 
239 — 240°.  The  oxime  crystallises  in  small  tables  and  prisms,  and 
melts  at  76°. 

Orthoxylyl  isopropyl  ketone  [Me2  :  COPr^  =  1  :  2  :  4],  is  a  colourless 
oil  of  faint  turpentine-like  odour,  and  boils  at  255 — 258°.  The  oxime 
iorms    large,  vitreous  prisms,  and  melts  at    68°.     Oxidation  of  the 
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ketone  witli  aqueous  potassium  permanganate  yields  no  ketonic  acid 
bat  plenty  of  metaparadimethylbenzoic  acid  (m.  p.  163°). 

Paraisocymyl  isopropyl  ketone  [Me  :  Pr^  :  COPr^  =  1:4:2]  is  a 
pale  yellow,  oily  liquid  of  sp.  gr.  0*957  at  19",  and  boils  at  259°.  The 
phenylhydrazide  is  a  yellow  oil  which  cannot  be  crystallised.  The 
oxime  is  a  pale  yellow  oil  which,  like  the  oximes  of  other  ketones 
containing  isocymyl,  cannot  be  crystallised.  When  the  ketone  is  re- 
duced with  iodine  and  phosphorus  (compare  Abstr.,  1892,  985), 
orthoisohutylpa.raisopropyltoluene  [Me  :  Pr^  :  CHoPr^  =  1:4:2]  is 
obtained;  it  is  a  colourless  liquid  of  sp.  gr.  0916  at  17°,  and  boils  at 
230°. 

Paraisocymyl  ethyl  hetoxime  is  a  yellow,  uncrystallisable  oil. 

Ortho'propylparaisopropyltoluenG  [Me  :  Pi**  :  Pr^  =  1:2:4]  is  a 
colourless,  refractive  liquid  of  sp.  gr.  0*902  at  17°,  and  boils  at  225°. 

Isocymyl  propyl  Jcetoxitne  is  a  viscid  oil. 

Orthobutylparaisopropyltoluene  [Me  :  Pr^  :  C4H9  =1:4:2]  is  a 
■colourless,  refractive  liquid,  of  sp.  gr.  0"892  at  17°,  and  boils  at  235°. 

Paraisocymyl  isohUijl  ketone  [Me  :  Pr^  :  CO'C^Hg  =  1  :  4  :  2]  is  a 
nearly  colourless,  refractive  oil  of  sp.  gr.  0*944  at  19°,  and  boils  at 
270 — 272°.  The  phenylhydrazide  is  a  dark  red  oil ;  the  oxime  is  a 
pale  yellow,  viscid  oil.  By  reduction  with  phosphorus  and  iodine, 
the  ketone  yields  orthoisoamylparaisopropyltoluene  [Me  :  Pr^  :  C5II11  = 
1  :  4  :  2],  a  colourless,  mobile  oil,  which  boils  at  245°,  and  has  sp.  gr. 
0-89  at  17°. 

Phenyl  isobutyl  ketone  has  been  described  before  (Beilstein  [2], 
3,  84)  ;  its  oxime  melts  at  74°.  Isoamylbenzeue  is  also  known 
{loc.  cit.,  p.  26). 

Metacymyl  methyl  ketone  [Me  :  Pr<*  :  COMe  =  1:3:4]  is  a  colour- 
less liquid,  specifically  lighter  than  water ;  it  boils  at  248 — 252°. 
The  oxime  is  a  yellow,  viscid  oil.  Metacymylglyoxylic  acid 
[Me:  Pr«':  CO-COOH  =  1  :  3  :4]  is  described,  together  with  its 
hariuni  (with  H2O),  calcium  (with  2H2O),  and  copper  salts. 
Metacymylcarboxylic  acid  [Me  :  Pr*  :  CO  OH  =  1  :  3  :  4]  melts  at 
75 — 76°;  its  hariuni  (with  IJH2O)  and  calcium  (with  2H2O) 
salts  were  prepared.  These  two  acids  are  the  products  of  the 
partial  oxidation  of  the  ketone  with  -potassium  permanganate  ;  ulti- 
mately trimellitic  acid  is  produced.  A.  G.  B. 

Aromatic  Ketones.  By  P.  Stockhausen  and  L.  Gattermann 
(^Ber.,  25,  3535 — 3538). — No  ketones  have  hitherto  been  prepared 
from  unsaturated  acids  by  Friedel  and  Craft's  method ;  the  authors 
find,  however,  that  the  synthesis  can  be  accomplished  without 
difficulty. 

By  the  action  of  cinnamic  chloride  and  ethoxy benzene  dissolved  in 
carbon  bisulphide  on  aluminium  chloride  at  ordinary  temperatures,  a 
ketone  is  obtained  which  has  the  formula  CHPhiCH'CO'CeHi'OEt ;  it 
forms  colourless  crystals,  and  melts  at  74 — 75°.  On  treatment  with 
bromine  at  the  ordinary  temperature,  an  additive  compound, 
CnHi6Bro02,  is  obtained  which  forms  colourless  crystals,  and  melts 
at  150°. 

By  the  action  of  hydroxylamine  on  the  ketone  in  alkaline  solution, 
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a  compound  is  obtained  which  crystalh'ses  in  small  plates  melting  at 
107 — 108°  ;  it  does  not  appear  to  be  an  oxime,  since  it  is  not  hydrolysed 
by  heating  with  hydrochloric  acid  in  a  sealed  tube  ;  it  is  insoluble  in 
alkali,  and  yields  no  acefate  on  treatment  with  acetic  anhydride,  ih& 
authors  suggest  that  it  is  probably  represented  by  the  formula 
O— N 

A  corresponding  methoxy-derivatwe,  CHPh!CH*CO*C6H4*OMe,  is 
prepared  from  cinnamic  chloride  and  methoxybenzene  ;  it  crystallises 
in  colourless  needles  melting  at  106 — 107°.  The  dibromo-compoundy 
Ci6Hi402Br2,  forms  needles  which  melt  at  158 — 159°.  With  hydroxy  1- 
amine,  a  substance  is  obtained  which  is  analogous  to  the  ethoxy- 
derivative,  and  crystallises  in  pearly,  lustrous  plates  melting  at 
122—123°. 

Cinnamic  chloride  and  a-ethoxynaphthalene  also  yield  a  ketone 
which  crystallises  from  alcohol  in  needles  melting  at  85 — 86°. 

FhenylpropioUc  chloride,  CPhiC'COCl,  is  prepared  from  phenylprop- 
iolic  acid  and  phosphoric  chloride ;  it  is  a  colourless  liquid  which 
boils  at  130 — 133°  under  a  pressure  of  25 — 30  mm.,  and  solidifies  on 
cooling.  The  amide,  CPhiC'CO'NHa,  crystallises  from  water  in 
colourless  needles  melting  at  99 — 100°.  The  anilide  is  deposited  in 
needles  which  melt  at  125 — 126°.  On  treating  phenylpropiolic 
chloride  with  methoxybenzene  and  aluminium  chloride,  a  ketone, 
CPh:C*CO*C6H4*OMe,  is  obtained  which  crystallises  in  colourless 
needles  melting  at  100°.  By  the  action  of  bromine  at  the  ordinary 
temperature,  a  dibromo-additive  compound,  CieHioOoBro,  is  formed; 
it  forms  colourless  crystals,  and  melts  at  138 — 140°. 

The  authors  failed  to  obtain  ketones  by  the  action  of  aromatic 
hydrocarbons  on  cinnamic  chloride  in  presence  of  aluminium  chloride. 

J.  B.  T. 

Azoxybenzoic  acids.  By  N.  N.  Uspexsky  (/.  Buss.  Cheni.  Soc.^ 
23,  89 — 92). — 10  grams  of  orthonitrobenzoic  acid,  10  grams  of  potash 
in  small  pieces,  and  10  grams  of  alcohol  were  heated  together,  and  the 
alcohol  distilled  off  after  the  completion  of  the  reaction.  The  residue 
was  dissolved  in  water,  and  precipitated  with  hydrochloric  acid.  The 
impure  orthazoxybenzoic  acid  thus  obtained  was  purified  by  conversion 
into  the  soluble  barium  salt,  from  solutions  of  which  the  acid  may  h& 
precipitated  in  the  crystalline  form. 

The  pure  acid,'ON2(C6H4'COOH)2,  forms  large,  prismatic,  trans- 
parent, brownish-yellow  crystals  belonging  to  the  triclinic  system^ 
It  is  very  soluble  in  boiling  alcohol,  but  only  slightly  soluble  in  ether 
or  in  boiling  water.  At  200°,  it  begins  to  decompose,  and  at  237°, 
melts  with  formation  of  a  black  mass.  The  methyl  salt,  prepared  by 
passing  hydrogen  chloride  into  a  solution  of  the  acid  in  methyl 
alcohol,  is  a  solid  which  crystallises  from  alcohol  in  long,  golden- 
yellow  prisms,  and  melts  at  115'5°. 

40  grams  of  metanitrobenzoic  acid,  40  grams  of  potash,  and  300 
grams  of  alcohol  were  heated  for  12  hours,  using  a  reflux  condenser. 
The  crude  metazoxy benzoic  acid  obtained  after  distilling  off  the  alcohol 
and  precipitating  with  hydrochloric  acid,  was  purified  by  dissolving 
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it  in  ammonia,  and  precipitating  the  acid  impurities  by  means  of 
•calcium  chloride.  The  filtrate,  on  treatment  with  hydrochloric  acid, 
gave  about  half  the  theoretical  quantity  of  metazoxybenzoic  acid  in 
the  form  of  a  slightly  yellow,  amorphous  mass,  insoluble  in  water, 
alcohol,  and  ether.  From  boiling  acetic  acid,  it  separates  in  the  form 
of  yellow,  microscopic  prisms.  Large  crystals  may  be  obtained  by 
dissolving  the  acid  in  acetic  acid  at  200°  in  a  sealed  tube,  and  allow- 
ing it  to  cool  very  slowly.  It  melts  at  320°  with  decomposition,  the 
upper  part  of  the  tube  becoming  covered  with  a  white  deposit. 

By  employing  sodium  meth oxide  and  methyl  alcohol  instead  of 
potash  and  ethyl  alcohol  in  the  preparation  of  the  azoxybenzoic  acids, 
•a  better  yield  of  pure  substance  is  obtained.  Thus  40  grams  of  meta- 
iiitrobenzoic  acid,  boiled  for  20  hours  in  a  solution  of  30  grams  of 
sodium  in  250  grams  of  methyl  alcohol,  gave  25  grams  of  almost 
•coloarless  metazoxybenzoic  acid.  10  grams  of  the  orthonitro-acid, 
similarly  treated,  gave  8  grams  of  the  pure  azoxy-acid.  Paranitro- 
benzoic  acid,  under  the  same  circumstances,  gave  no  azoxy-acid,  but 
a  good  yield  of  pure  parazobenzoic  acid.  J.  W. 

Action  of  Phosphorus  Pentachloride  on  Azo-  and  Azoxy- 
loenzoic  acids.  By  JS".  N.  Uspensky  (/.  Buss.  Chem-.  Soc,  23, 92 — 94). 
— Parazobenzoic  acid  was  heated  in  a  flask  with  twice  its  weight  of 
phosphorus  pentachloride  until  the  whole  fused  to  a  homogeneous, 
•coloured  liquid,  which  solidified  to  a  crystalline  mass  on  cooling ; 
this  was  washed  with  ether  in  order  to  remove  phosphorus  oxy- 
•chloride,  and  recrystallised  from  benzene  or  light  petroleum.  The 
red  needles  thus  obtained  were  crystals  of  the  acid  chloride, 
N2(C6H4'C0C1)2,  easily  soluble  in  benzene  and  light  petroleum, 
soluble  with  difficulty  in  ether,  and  melting  at  144"5 — 145°.  With 
ethyl  alcohol,  the  acid  chloride  at  once  gives  the  corresponding  ethyl 
salt,  which  melts  at  114*5°. 

Metazobenzoic  acid,  when  treated  in  like  manner,  gives  an  acid 
•chloride  melting  at  97°. 

Metazoxybenzoic  acid  gives  an  acid  chloride  which  crystallises  in 
•almost  colourless  needles,  easily  soluble  in  benzene,  and  melting  at 
120 — 121'5".  The  ethyl  salt  obtained  from  the  acid  chloride  melts 
.at  76—78°. 

Orthazoxybenzoic  acid  reacts  violently  in  the  cold  with  phosphorus 
pentachloride,  with  formation  of  a  tarry  mass.  When  the  action 
takes  place  in  presence  of  a  large  quantity  of  benzene,  a  crystalline 
mass  of  yellow  needles  is  obtained.  These  needles  melt  at  210°,  but 
-only  contain  13' 10  per  cent,  of  chlorine  instead  of  the  21*98  per  cent, 
demanded  by  the  formula  N'oO(C6H4*COCl)2.  The  author  considers 
them  to  be  the  half  acid  chloride  COCl-C6H4-]Sr20-C6H4-COOH. 

Orthazobenzoic  acid  yields  no  crystalline  substance  with  phosphorus 
pentachloride,  either  by  itself  or  in  presence  of  benzene.  J.  W. 

Salicylide.  By  R.  Anschutz  (Ber.,  25,  3506— 3512).— Up  to  the 
present,  only  one  member  of  the  lactide  group  has  been  definitely 
prepared,  namely,  lactide  itself  ;  glycolide,  from  its  physical  proper- 
ties, must  have  a  higher  molecular  weight  than  is  indicated  by  the 
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formiila  CH2<CQ.riQ^CH2.     In  the  aromatic  group,  the  only  known 

substance  which  might  belong  to  this  group  is  the  so-called  salicylide 
obtained  by  the  action  of  phosphorus  oxy chloride  on  salicylic  acid  ; 
this  substance,  however,  as  hitherto  prepared,  is  not  a  homogeneous 
compound.  The  author  has  now  succeeded  in  obtaining  it  in  a 
pure  condition,  by  dissolving  salicylic  acid  in  toluene  or  xylene, 
and  gradually  adding  an  equal  weight  of  phosphorus  oxychloride 
to  the  warmed  solution.  When  crystallised  from  chloroform,  it  forms 
transparent,  tetragonal  crystals  (a  :  c  =  1  :  1'4530),  which  contain 
chloroform  and  have  the  formula  C28Hi608,2CHCl3.  On  heating,  chloro- 
form is  evolved  and  salicylide  remains  as  a  white  substance,  which  melts 
at  261 — 262°,  is  very  slightly  soluble  in  the  usual  solvents,  and  is 
gradually  converted  by  boiling  soda  into  salicylic  acid.  The  residue 
left  after  extraction  with  chloroform  is  scarcely  soluble  in  the  ordinary 
solvents,  but  separates  from  phenol  and  nitrobenzene  in  microscopic 
needles  which  melt  at  322 — 325°  without  evolution  of  gas.  It  has 
the  same  composition  as  salicylide,  and,  like  the  latter,  is  converted 
into  salicylic  acid  by  long  continued  boiling  with  alkalis;  it  may, 
therefore,  be  termed  poly  salicylide,  {CTRiO-2)n. 

Orthohomosalicylic  acid,  when  treated  with  phosphorus  oxychloride, 
also  yields  a  similar  orthohomosalicylide,  C2sHi2Me408,  which  separates 
from  chloroform  in  tetragonal  crystals,  likewise  containing  chloroform, 
which  is  evolved  at  100°  ;  the  residual  orthohoraosalicylide  is  even  less 
soluble  than  salicylide,  and  melts  at  293 — 295°.  Metahomosalicylic 
acid  only  yields  a  compound  corresponding  with  polysalicylide, 
(C7H3Me02)n,  which  is  insoluble  in  chloroform,  and  after  crystallisa- 
tion from  phenol  melts  at  292 — 294°.  Taraliomosalicylide,  obtained  from 
parahomosalicylic  acid,  melts  at  295 — 297°,  and  although  soluble  in 
boiling  chloroform,  does  not  yield  crystals  containing  that  substance. 

The  determination  of  the  molecular  weight  of  salicylide  and  its 
homologues  in  phenol   solution  leads  to    the   supposition  that  they 

contain  the  group  C6H4<[q     four  times  ;  the  constitution  of  salicylide^ 

is  possibly  represented  by  the  formula 

p  „  ^CO-0-CeH,-CO-0.  p  „ 

The  molecular  weight  of  the  poly-derivatives  could  not  be  ascertained, 
but  lactide  gave  numbers  in  phenol  solution  corresponding  with  the 
formula  CeHgOi,  whilst  glycolide  appears  to  be  (C2H202)6.  The 
author  proposes,  therefore,  that  lactide  should  be  termed  dilactidey 
salicylide  tetiasalicylide,  and  so  on.  H.  G.  C. 

New  Phenylamidolactic  acid  from  Glycocine  and  Benz- 
aldehyde.  By  E.  Erle.nmeyek,  Jun.  {Ber.,  25,  3445 — 3447). — 
Benzaldehyde  and  glycocine,  in  dilute  alcoholic  solution,  and  in  pre- 
sence of  sodium  hydroxide,  form  condensation  products  ;  from  these, 
boiling  alcohol  extracts  a  compound  which  is  under  investigation, 
whilst  the  residue  consists  of  a  sodium  salt  sparingly  soluble  in  water. 
On  treatment  with  acetic  acid,  the  latter  decomposes,  yielding  benz- 
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aldehyde,  and  if  the  product  is  passed  through  a  wet  filter,  the  last- 
named  compound  is  retained  by  it ;  the  filtrate,  when  concentrated, 
yields  phenylamidolactic  acid  (phenylserine), 

0H-CHPh-CH(NH2)-C00H. 

It  crystallises  in  lustrous  leaflets  with  1  mol.  HoO,  melts  v/ith  decom- 
position at  192 — 198°,  or  after  drying  at  100°  at  195 — 196°;  it  is 
sparingly  soluble  in  water,  and  almost  insoluble  in  alcohol.  When 
the  acid  is  treated  with  potassium  nitrite  and  hydrochloric  acid,  ether 
extracts  phenylglyceric  acid,  and  on  warming  the  latter  with  concen- 
trated sulphuric  acid,  it  is  converted  into  a  compound  giving, with  ferric 
chloride,  the  green  colour  reaction  characteristic  of  phenylpyruvic  acid. 
By  condensing  benzaldehyde  with  hippuric  acid,  a  lactimide,  prob- 
ably CPhO-N<^^^^.^^pj9>N-CPhO,  is  obtained,  and  an  acetyl- 
benzoyl  derivative  of  the  above  described  phenylamidolactic  acid  is 
perhaps  an  intermediate  product  of  the  reaction.  In  support  of  this 
view,  it  is  found  that  this  phenylamidolactic  acid,  when  heated  with 
acetic  anhydride  and  sodium  acetate,  yields  a  lactimide  closely  resem- 
bling that  mentioned  above.  The  author  hopes  to  be  able  to  synthesise 
serine  from  formaldehyde  and  glycocine.  A.  R.  L. 

Methylation  of  Opianic  acid.  By  B.  Wegscheidee  (Monafsh.,. 
13,  702—715;  compare  Abstr.,  1892,  1208).— The  author  has  inves- 
tigated the  action  of  methyl  iodide  on  lead  opianate ;  of  methyl 
alcohol  on  opianic  chloride  ;  and,  lastly,  of  methyl  alcohol  on 
(1)  opianic  acid  and  (2)  its  methyl  salt,  in  presence  of  hydrochloric 
acid.     The  results  obtained  show  that  in  every  case  the  formation  of 

the  pseudomethyl  salt,  C6ll2(OMe)3<^PQ  ^ _!^^'  which  melts  at 

103°,  depends  on  the  attachment  of  the  methyl  alcohol  to  the  COH 
group.  When  this  reaction  is  prevented,  the  formation  of  the  true 
methyl  salt,  CHO-C6Ho(OMe)2-COOH,  invariably  follows. 

G.  T.  M. 

Anilide  of  Gallic  acid.  By  H.  Schiff  (Annalen,  272,  234—288). 
—Gallanilide,  C6H2(OH)3-CO-NHPh  +  Ho.O,  can  be  obtained  by 
heating  tannin  with  anhydrous  aniline  sulphite  (compare  Annalen, 
140,  126)  at  90 — 120°,  and  crystallising  the  solid  product  from  dilute 
sulphurous  acid  ;  it  is  then  treated  with  dilute  ammonium  carbonate 
to  free  it  from  gallic  acid.  It  forms  large,  lustrous,  colourless  plates, 
melts  at  207°,  loses  its  water  at  100°,  and  gives  a  red  coloration  with 
alkalis;  in  very  dilute  solutions,  ferric  chloride  produces  a- violet,  in 
more  concentrated  solutions  a  bluish-green  coloration.  The  triacetyl 
derivative,  C6Ha(OAc)3'CO'NHPh,  crystallises  from  dilute  alcohol  in 
colourless,  concentrically-grouped  needles,  and  melts  at  101 — 102°. 

Aniline  gallate,  NH2Ph,C7H605,  is  formed  when  gallic  acid  is  heated 
with  aniline  at  100°;  it  crystallises  from  water  and  from  alcohol,, 
melts  at  168°  with  decomposition  into  its  components,  and  is  slowly 
decomposed  by  boiling  water.  F.  S.  K. 

Synthesis  of  Symmetrical  Diphenylsulphoneacetone  by 
m.eans  of  Symm.etrical   Dichloracetone.    By  B.  Otto  and  J. 
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Troger  (Ber.,  25,  3422—3425;  compare  Abstr.,  1889,  1186).— 
■Symmetrical  diphenylsulphoneacetone  is  obtained  by  boiling  dichlor- 
acefcone  dissolved  in  benzene  for  several  days  in  a  reflux  apparatus 
with,  anhydrous  sodium  benzenesulphinate  ;  the  intermediate  com- 
pound, CHaCl'CO'CHoSOaPh,  is  also  formed  ;  it  gives  methylphenyl- 
sulphone  (m.  p.  88 — 89°)  on  treatment  with  alkali.  Diphenyl- 
-8ulphoneacetone  is  also  produced,  together  with  other  compounds,  by 
oxidising  dithiophenylacetone  dissolved  in  benzene  with  potassium 
permanganate  and  sulphuric  acid.  The  dithiophenylacetone  is  ob- 
tained by  the  action  of  the  sodium  derivative  of  thiophenol  on 
•dichloracetone  in  alcoholic  solution.  A.  K,.  L. 

Nitrosulphonic  acids.  By  H.  Limpricht  (Ber.,  25,  3477). — The 
author  finds  that  the  compound  described  by  him  as  nitrosobenzene- 
f^ulphonic  acid  (Abstr.,  1892,  475)  is  a  nitrobenzenesulphinic  acid. 
The  nitrosulphinic  acids  which  have  been  examined,  namely,  metanitro- 
sulphinic,ortho-  andpara-nitrotoluenesulphinic,  and  nitronaphthalene- 
sulphinic  acids,  all  give  a  blue  colour  with  phenol  and  sulphuric 
acid,  similar  to  that  obtained  with  nitroso-compounds.  Metanitro- 
benzene  sulphobroraide  also  gives  a  blue  coloration  with  phenol  and 
sulphuric  acid,  but  the  sulphochloride  does  not.  E.  C,  R. 

Benzenesulphonamides.  By  O.  Hinsberg  {Annalen,  272,  229 — 
233;  compare  Abstr.,  1892,  64). — Benzenesulphoneamidoazohenzene, 
80oPh'NH'C6H4*N2Ph,  prepared  by  warming  benzenesulphonic  chlor- 
ide wiili  amidoazobenzene  in  benzene  solution,  crystallises  from  dilute 
alcohol  in  yellowish  needles,  and  melts  at  133° ;  it  forms  a  yellow, 
sparingly  soluble  sodium  derivative. 

Bihenzenesulphonebenzidme,  S02Ph*N'H*Ci2H8*NH'S02Ph,  is  formed 
when  finely-divided  benzidine  is  shaken  with  soda  and  benzene- 
sulphonic chloride  ;  it  is  a  colourless,  crystalline  substance,  melts  at 
-232°,  and  is  only  sparingly  soluble  in  all  ordinary  solvents. 

Benzenesulphonehenzidine,  NH2*C6H4'C6H4-NH'S02Ph,  is  also  pro- 
duced under  the  conditions  first  mentioned,  and  can  be  separated 
from  the  preceding  compound  by  solution  in  hydrochloric  acid  ;  it 
crystallises  from  dilute  alcohol  in  colourless  needles  melting  at 
160—161°. 

Bihenzenesul/phonedimetliylhenzidine,  C26H24N2S0O4,  is  obtained  when 
•dibenzenesulphonebenzidine  is  treated  with  methyl  iodide  and  soda 
in  alcoholic  solution  ;  it  crystallises  in  small,  colourless  needles,  and 
melts  at  179—180°. 

Blhromodiethyldihenzenesulplioneparaphenylenediaminej 

C6H4[N(S02Ph)-C2H4Br]2, 

is  formed  when  dibenzenesulphoneparaphenylenediamine  is  treated 
with  ethylene  bromide  and  alcoholic  potash ;  it  crystallises  from 
hot  ethylene  bromide  in  colourless  prisms,  and  melts  at  192°. 

F.  S.  K. 
Thienylindole,  a-Naphthylindole,  and    some  Bromo-deriva- 
tives    of   Indoles.     By  K.  Brunck    {Annalen,   272,   201—208).— 

Thienylindole,   C6H4<-^ttt^C*C4SH3,  is  formed  when  acetothienone- 
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hydrazone  is  heated  with  anhydrous  zinc  chloride,  it  crystallises 
from  alcohol  in  yellow  needles,  melts  at  162",  sublimes  readily,  and 
gives  a  bluish- violet  pine-chip  reaction.    The  pic7'ate, 

crystallises  in  dark  red  plates  melting  at  137°.  The  wi^roso-derivative, 
CiaHgNoSO,  separates  from  boiling  glacial  acetic  acid  in  microscopic, 
orange-red  plates,  darkens  at  230°,  and  melts  at  240 — 241°  when 
quickly  heated  ;  it  is  moderately  easily  soluble  in  alkalis,  and  does 
not  give  Liebermann's  reaction.     The  henzal  derivative, 

CHPh(Ci2H8NS)2, 

crystallises  from  a  mixture  of  alcohol  and  acetone  in  yellow  plates, 
melts  at  245°  with  decomposition,  and  is  decomposed  by  hot  concen- 
trated hydrochloric  acid. 

OL-Naphthijlindole,  C&'Rx<C^~^^^0'OlQS.^,   prepared    by  heating   the 

hydrazone  of  methyl  naphthyl  ketone  with  zinc  chloride,  crystallises 
from  alcohol  in  pale  yellow,  concentrically  grouped  needles,  and 
melts  at  196°.  The  picrate^  C24H16N4O7,  forms  purple-red  scales,  and 
melts  at  179°.  The  ?i^^?'oso- derivative,  CisHiaNsO,  crystallises  from 
glacial  acetic  acid  in  yellowish-red  plates,  and  melts  at  248°  with  de- 
composition. The  henzal  derivative,  CHPh(Ci8Hj2N)2,  separates  from 
acetone  in  reddish  plates  melting  at  246°. 

A  6romo-derivative,  which  is  probably  a  tetrabromophenylindole 
dibromide,  CuHvNBrg,  is  formed  when  a  chloroform  solution  of  phenyl- 
indole  is  gradually  added  to  a  large  excess  of  bromine  and  the  mixture 
then  carefully  warmed  ;  it  crystallises  from  hot  benzene  in  colourless, 
well-defined  plates  melting  at  259 — 260°.  It  does  not  form  a  com- 
pound with  picric  acid,  does  not  show  the  pine-chip  reaction,  and  is 
not  acted  on  by  boiling  hydrochloric  acid  or  boiling  nitric  acid. 

The  6romo-derivative  of  the  composition  dzHgNSBrg,  prepared 
from  thienylindole  in  like  manner,  separates  from  benzene  in  plates,  and 
melts  at  278° ;  the  compound  of  the  composition  CigHgNBre,  obtained 
from  a-naphthylindole,  crystallises  in  yellow  plates  melting  above  300°. 

When  methylketole  (methylindole)  is  treated  with  excess  of 
bromine  at  the  ordinary  temperature,  it  yields  two  products,  one  of 
which  crystallises  from  glacial  acetic  acid  in  yellowish  needles,  melts 
at  195°,  and  has  the  composition  C9H7NBr4 ;  the  other  product  is  in- 
soluble in  glacial  acetic  acid,  and  melts  above  300°.  F.  S.  K. 

Aromatic  Tetraketones.  By  P.  W.  Abenius  and  H.  'Gr.  Soder- 
BAUM  (J5e?-.,  25,  3468 — 3476). — The  authors  find  that  the  reaction  by 
which  tbe  hydrate  of  an  acetylated  aromatic  isonitrosoketone  when 
treated  with  sodium  carbonate  is  converted  into  a  hydroxytriketone 
is  of  general  application. 

Diphenylhydroxytriketone,  when  treated  with  hydroxylamine 
hydrochloride  in  alcoholic  solution,  yields  the  anhydrides  of  its  mono- 
and  di-oxime,  a  compound  Ci8H]604,  and  also  a  small  quantity  of  the 
•dioxime  of  the   tetraketone,   which  remains   in  the  mother  liquors. 

VOL.  LXiv.  i.  n 
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The  above  three  compounds  are  separated  partly  by  fractional  crystal- 
lisation from  alcohol  and  partly  by  mechanical  means. 

CPh-CO 
The  anhydride  of  the  monoxime,  M  >CH-CPhO,  crystallises 

in  beautiful,  yellow,  lustrous  scales,  melts  at  175°,  and  darkens 
slio-htly  on  exposure  to  light, 

CPh-CO 
The  anhydride  of  the  dioxime,  M  >CH-CPh:NOH,  crystallises 

in  thick,  pale  yellow  rhombohedra,  sinters  at  185°,  melts  at  191°  with 
decomposition,  and  turns  brownish-yellow  on  exposure  to  light. 

The  compound  C18H16O4  crystallises  in  thick,  yellow,  rhombic 
prisms.  It  is  also  obtained  by  reducing  diphenylhydroxytriketone 
with  stannous  chloride  and  hydrochloric  acid.  The  acetyl  derivative, 
CooHifiOs,  crystallises  in  short,  white  aggregates  of  prisms,  and  melts 
at  121—122°. 

Diphenyltetraketonedioxime,  C202(CPh!]S'OH)2,  is  easily  obtained  by 
v/arming  the  tetraketone  (Abstr.,  1892,  69)  with  hydroxylamine 
hydrochloride  in  alcoholic  solution.  It  crystallises  with  1  mol.  of 
alcohol  in  colourless  prisms,  melts  at  176°  with  evolution  of  gas,  and 
when  heated  at  190°  yields  benzonitrile  ar.d  oxalic  acid,  showing  that 
the  carbonyl  groups  which  have  reacted  with  hydroxylamine  are 
those  united  to  phenyl. 

Benzoylformoxime,  when  treated  with  phenylhydrazine  acetate  in 
alcoholic  solution,  yields  a  brownish,  resinous  product,  from  which  a 
small  quantity  of  a  crystalline  substance  melting  at  262°  can  be 
isolated. 

Diphenyltetraketone  and  phenylhydrazine  acetate  yield  tw^o  crys- 
talline compounds  which  may  be  separated  by  crystallisation  from 
ether.  The  one,  easily  soluble  in  ether,  crystallises  in  slender^ 
lustrous  needles,  and  melts  at  167°  ;  the  other,  sparingly  soluble  in 
ether,  crystallises  in  colourless  needles,  and  melts  at  184°. 

Bipara  to  luylhydroxy  trihetone, 

C6H4Me-CO-CH(OH)-CO-CO-C6H4Me, 

forms  yellow,  microscopic  crystals,  turns  red  at  140°,  and  melts  at 
161°  to  a  red  liquid.  It  has  feeble  acid  properties,  and  dissolves  in 
alkalis  with  an  intense,  reddish-yellow  coloration. 

Biparatoluyltetrahetonehydrate,  C^H^e'CO'CiOB.yi'CO'CO'C^H^'^le, 
crystallises  in  long,  sulphur-yellow  prisms,  melts  at  88°,  and  some- 
times crystallises  from  carbon  bisulphide  in  beautiful,  thick  prisms 
containing  carbon  bisulphide.  The  dioxime,  C202[C(NOH)'C6H4Me]2^ 
crystallises  in  lustrous,  colourless  leaflets  containing  1  mol.  of  alcohol,, 
and  melts  at  181°  with  decomposition. 

1,3    4  4  1,3 

Dixi/lylhydroxytrihefone,  C6H3Me2-CO-CH(OH)-CO«CO-C6H.,Me2, 
crystallises  in  slender  needles,  and  melts  at  155°. 

Dixylyltetraketone,  C404(C6H3Me2)2,  crystallises  in  lustrous,  scarlet 
needles,  melts  at  180°,  is  indifferent  to  alkalis  and  acids,  and  is 
sparingly  soluble  in  the  ordinary  solvents.  The  dihydrate  is  obtained 
by  adding  a  large  quantity  of  water  to  a  solution  of  the  tetraketon© 
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in  acetic  acid ;  it  crystallises  in  short,  four-sided,  yellow  prisms,  and 
gradually  loses  water  at  100°,  being  reconverted  into  the  tetraketone. 
BijparahromopJhenylliydroxytrihetorie, 

CeH4Br-CO-CH(OH)-CO-CO-C6H4Br, 

crystallises  in   small  prisms  or  rectangular  tablets,  reddens  at  110°, 
and  melts  at  180°. 

Diparahromophenyltetrahetone  hydrate, 

C6H4Br-CO-C  (OH)2CO-CO-C6H4Br, 

crystallises  in  yellow  needles,  and,  at   135°,  melts  to  a  yellow  liquid 
with  evolution  of  gas.  E.  C.  R. 

Acetyl  Derivatives  of  2  :  1-Amidonaphthol.  By  0.  Michel 
and  E.  Grandmougin  (Ber.,  25,  3429 — 3434). — When  2  :  l-amido- 
naphthol  hydrochloride  is  dissolved  in  water  with  the  addition  of 
concentrated  hydrochloric  acid,  and  binormal  nitrite  solution  added 
at  0°,  y3-naphthaquinone  is  the  sole  product  as  previously  shown 
(Abstr.,  1892,  832).  Meldola  and  Morgan  (Trans.,  1889,  120)  stated 
that  they  obtained  nitroso-^-naphthol  by  the  action  of  nitrous  acid 
on  2  :  1-amidonaphthol  (Meldola  has  since  confirmed  the  authors' 
statement  that  the  product  is  ^-naphthaquinone,  Proc,  1892,  218). 

When  2  :  1-amidonaphthol  hydrochloride  is  warmed  for  about  two 
minutes  with  acetic  anhydride,  the  diacetyl  derivative  (Meldola  and 
Mozgan,  loc.  cit.)  is  exclusively  formed,  whilst  by  continuing  the  heat- 
ing for  3J — 4  hours  ethenylamidonaphthol  (Bottcher,  Abstr.,  1883, 
1113)  is  also  one  of  the  products,  and  when  the  mixture  is  heated  in 
a  sealed  tube  at  130 — 140°  for  1^  hours,  a  certain  quantity  of  acet- 
amido-^-naphthol  is  also  produced.  To  separate  these  three  com- 
pounds, the  mixture  is  crystallised  from  alcohol,  when  the  diacetyl 
derivative  is  obtained  ;  the  alcoholic  mother  liquor  is  then  poured 
into  water,  when  ethenylamidonaphthol  separates  as  an  oil,  whilst 
acetamido-/J-naphthol  remains  in  solution.  A  mixture  of  acetamido- 
y6?-naphthol  and  ethenylamidonaphthol  is  formed  by  heating  2 :  1- 
amidonaphthol  hydrochloride  with  glacial  acetic  acid  and  anhydrous 
sodium  acetate  for  some  hours.  The  relative  amount  of  these  com- 
pounds varies  according  to  the  duration  of  heating  ;  by  half  an  hour's 
heating,  for  example,  the  product  is  almost  exclusively  acetamido- 
y3-naphthol,  but  after  3 — 4  hours'  heating,  ethenylamidonaphthol 
preponderates.  A.  R.  L. 

Methylnaphthalenes.  By  Gr.  Wendt  (/.  pr.  Chem.  {2],  46, 
317 — 327). — To  separate  the  a-  and  ^-methylnaphthalenes  from  each 
other,  the  mixture  obtained  from  creosote  oil  (Schulze,  Abstr,,  1884, 
1183)  is  cooled  until  it  solidifies,  the  temperature  is  then  very  gradu- 
ally raised,  and  the  a-methylnaphthalene  melted  out ;  this  fractional 
fusion  is  repeated  until  the  physical  constants  of  the  more  fusible 
portion  no  longer  vary  (compare  Wichelhaus,  Abstr.,  1892,  492). 
The  proportion  of  a-  to  /3-methylnaphthalene  obtained  from  the  oil 
by  this  process  was  5:2;  Schulze  (loc.  cit.)  gives  the  proportion  as 
2:3. 

n  2 
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a-Methylnaplitlialeiie  is  a  pale-yellow,  mobile  oil,  stable  in  air  and 
light;  it  melts  at  —22°,  and  boils  at  240 — 243*  (759  mm.,  mercury 
column  in  vapour)  ;  its  sp.  gr.  is  1*0005  at  19".  It  dissolves  in  alcohol 
and  ether,  but  only  very  slightly  in  water ;  it  is  volatile  with  steam,  a 
good  solvent,  a  bad  conductor  of  heat,  strongly  refractive,  and  non- 
fluorescent  (compare  Wichelhaus,  loc.  cit.).  It  burns  with  a  luminous 
flame,  has  a  naphthalene-like  odour,  and  a  burning,  soapy  taste. 

/3-Methylnaphthalene  crystallises  in  transparent  laminae,  melts  at 
32"5'',  boils  at  241 — 242°  (mercury  column  in  vapour;  759  mm.),  and 
dissolves  in  most  of  the  usual  solvents. 

Each  methylnaphthalene  yields  two  monosulphonic  acids,  which 
can  be  separated  by  means  of  their  barium  salts,  one  of  which  is  about 
six  times  as  soluble  as  the  other.  The  barium  a-methylnaphthalene- 
sulphonates  are  about  twice  as  soluble  as  the  /3-methylnaphthalene- 
sulphonates.  The  lead,  potassium,  and  sodium  salts  were  also  isolated. 
In  conclusion,  the  author  criticises  Wichelhaus  (loc.  cit.). 

A.  G.  B. 

Condensation  of  Formaldehyde  with  Naphthols.  By  J. 
Abel  (Ber.,  25,  3477 — 3484). — Di-}i-naphtholmethane, 

CH2(CioH6*OH)2, 

is  obtained  by  the  action  of  methylene  dimethyl  ether  and  fuming 
hydrochloric  acid  on  /3-naphthol.  Formaldehyde  may  be  used  instead 
of  methylene  dimethyl  ether.  It  is  easily  soluble  in  dilute  alkalis, 
and  is  precipitated  unchanged  by  acids.  It  crystallises  in  long,  silky 
needles,  is  not  volatile  with  steam,  reddens  and  sinters  at  180°,  and 
melts  at  188 — 189°.  It  does  not  give  the  characteristic  colour 
reactions  of /3-naphthol.  The  pierage  melts  at  178 — 179°.  The  acetyl 
derivative,  CH2(CioIl6*OAc)2,  crystallises  in  slender,  lustrous  needles, 
and  melts  at  212 — 213°.  The  benzoyl  derivative^  CH2(CioH6'OBz)a, 
crystallises  in  slender  needles,  and  melts  at  158 — 159°.  The  pheiiyl- 
sulpJionate,  CH2(CioH60'S02Ph)2,  is  obtained  by  shaking  phenyl 
sulphochloride  with  a  solution  of  the  dinaphtholmethane  in  aqueous 
soda.  It  crystallises  in  beautiful,  colourless,  strongly-refractive 
prisms,  and  melts  at  175°.  The  dinitroso-compound,  CH2(CioH5!ISrOH),, 
is  obtained  by  adding  sodium  nitrite  to  a  boiling  alcoholic  solution  of 
the  dinaphtholmethane  and  zinc  chloride.  It  crystallises  in  brown, 
lustrous  leaflets,  is  precipitated  from  its  salts  by  acids  in  small, 
yellow  needles,  containing  water  of  crystallisation,  melts  at  106°  with 
decomposition,  dissolves  in  alkalis  with  a  green  coloration,  and 
closely  resembles  nitrosonaphthol. 

Dihenzeneazodi-^-naphtholmethane,  CH2[CioH5(OH)*N^2Ph]2,  is  ob- 
tained by  diazotising  a  mixture  of  dinaphtholmethane  and  aniline 
hydrochloride,  and  then  adding  alkali.  It  crystallises  in  beautiful 
needles,  having  a  green  lustre,  melts  at  127 — 128°,  and  is  soluble  in  most 
organic  solvents,  but  insoluble  in  alkalis.  With  concentrated  sulph- 
uric acid,  it  yields  a  magenta  solution,  and  is  precipitated  unchanged 
by  the  addition  of  water.  With  concentrated  hydrochloric  acid,  it 
yields  a  beautiful  red  solution. 

P  H  O 

Diketod-inapJitJiylmethane,    GIl2<[-^  tt  A'   ^^    obtained   by   treating 
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/3-dinaplitliolmetliane,  dissolved  in  alkali,  with  chlorine  or  bromine 
water,  or  with  iodine  dissolved  in  potassium  iodide.  It  crystallises 
in  lustrous,  sulphur-yellow  leaflets,  and  melts  at  168 — 169°.  When 
reduced  with  zinc-dust  and  acetic  acid,  it  is  converted  into  di-y3- 
naphtholmethane.    When  treated  with  excess  of  hydroxlamine  hydro- 

]sr-o 

chloride,  it  yields  the  compound  CioH6<  I      >CioH6.     This  is  inso- 

luble  in  potassium  hydroxide  and  hydrochloric  acid,  sparingly  soluble 
in  most  organic  solvents,  gives  a  beautiful  red  solution  with  concen- 
trated sulphuric  acid,  and  melts  at  a  high  temperature. 

Di-oc-naphtholmethane  is  obtained  in  a  similar  way  to  the  /3- com- 
pound as  a  bright  oil,  which,  after  washing  with  water,  forms  a  hard, 
brown  mass.  It  dissolves  in  dilute  soda  with  a  beautiful  blue  colora- 
tion, and  is  precipitated  in  brown  flocks  by  acids. 

Similar  condensation  products  were  also  obtained  from  thymol  and 
guaiacol.  E.  C.  R. 

Condensation  of  Chloral  Hydrate  with  Naphthols.    By  A. 

RusANOFF  (/.  Buss.  Chem.  Soc,  23,  217 — 222). — Chloral  hydrate 
(5  grams)  and  a-naphthol  (8* 7  grams)  are  dissolved  in  acetic  acid 
(15  grams),  and  to  the  hot  solution  is  added  1  c.c.  of  a  mixture  of 
equal  volumes  of  acetic  and  sulphuric  acids.  When  heated  on  the 
water-bath,  the  mixture  soon  becomes  green  and  turbid,  and  finally 
large  quantities  of  crystals  separate.  These  are  collected,  washed 
with  acetic  acid,  and  dried  in  a  vacuum  over  sulphuric  acid  and 
potash.  An  analysis  of  the  substance  thus  obtained  corresponded 
with  the  formula  CCl3'CII(CioH6*OH)2.  The  compound  crystallises  in 
slender,  transparent  needles  which  become  grey  on  keeping ;  it  does 
not  melt,  but  gradually  blackens  at  200^.  It  is  easily  soluble 
in  ethyl  alcohol,  methyl  alcohol,  ether,  and  acetone,  less  soluble 
in  acetic  acid,  and  insoluble  in  benzene  and  chloroform.  The 
alcoholic  solution  turns  brown  on  boiling.  On  heating  at  100°  with 
acetic  anhydride  and  sodium  acetate,  the  salt  CCl3*CH(CioIl6*OAc)2 
is  obtained  in  the  solid  form ;  on  recrystallisation  from  acetic  acid, 
it  forms  shining  scales,  and  melts  at  176°. 

When  yS-naphthol  is  heated  with  chloral  hydrate  under  the  above 
conditions,  no  change  is  observed  for  a  long  time.  Finally,  however, 
the  liquid  becomes  brown,  and  gives  off  hydrogen  chloride,  a  brownish 
oil  separating  from  which  crystals  may  be  obtained.  These  crystals, 
on  purification,  melt  at  210°  with  decomposition.  They  contain  no 
chlorine,  and,  on  analysis,  give  numbers  corresponding^  with  the 
formula  C22H14O3. 

If  10  grams  of  chloral  hydrate  and  17  grams  of  /8-naphthol  are 
dissolved  in  15  grams  of  acetic  acid,  and  to  the  solution  there  is  added 
gradually,  with  continued  shaking,  about  20  c.c.  of  sulphuric  acid, 
viscous  lumps  separate,  which  solidify  under  water.  These  are  dried, 
mixed  with  ethyl  acetate  and  then  with  alcohol,  collected,  washed 
with  alcohol,  and  dried.  The  substance  may  be  crystallised  from 
chloroform  (large  tables)  or  from  acetic  acid  (long  needles),  but  only 
dissolves  with  difficulty  in  these  and  other  solvents.     The  crystals  are 
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greenisli,  and  ihe  acetic  acid  solution  on  heating  becomes  yellow  with 
a  green  fluorescence.     The  formula  of  the  compound  is 

yji()0.6 
It  does  not  give  the  substance  C22H14O3  on  being  heated  with  sulph- 
uric and  acetic  acids.  Aqueous  or  alcoholic  alkalis  do  not  dissolve  it, 
nor  is  it  attacked  by  them  even  on  prolonged  heating.  It  dissolves, 
however,  in  hot,  strong  sulphuric  acid  with  evolution  of  hydrogen 
chloride.  J.  W. 

Oxidation  of  Camphoric  acid.  ByL.  Balbiaxo  (RsaZ.  Accad. 
Line,  1892,  i,  278 — 284). — On  oxidising  camphoric  acid  in  alkaline 
solution  with  permanganate,  an  acid  of  the  composition  CgHigOe  is 
obtained  together  with  oxalic  acid  ;  the  new  acid  is  a  slightly  viscid 
oil,  very  soluble  in  water,  alcohol,  and  ether.  The  calcium  salt, 
CgHuOeCa,  forms  an  amorphous,  pulverulent  mass  readily  soluble  in 
water.  Both  the  normal  and  basic  barium  salts  were  prepared ;  they 
tave  the  compositions  CgHuOeBa  and  4C9Hi406Ba,BaO  respectively. 
The  basic  lead  salt,  2C9Hi406Pb,PbO,  forms  a  white  powder.  The 
solution  of  the  acid  gives  no  precipitate  with  copper  acetate, 

W.  J.  P. 

Action  of  Hydriodic  acid  on  Piperidine.  By  E.  Spindler 
(/.  JRuss.  Chem.  Soc,  23,  39— 40).— Hofmann  (Ber.,  14,  590),  by 
heating  pyridine  with  strong  hydriodic  acid  for  a  long  time  at  800°, 
obtained  a  hydrocarbon  which  he  judged  to  be  pentane  from  its 
boiling  point,  35°.  Pentamethylene,  however,  has  the  same  boiling 
point.  The  author  has  therefore  again  prepared  the  hydrocarbon 
obtained  by  Hofmann.  Instead  of  reducing  pyridine,  he  started  from 
pure  piperidine.  This  substance  is  not  affected  by  hydriodic  acid 
weaker  than  sp.  gr.  1*96,  or  at  a  lower  temperature  than  800°.  On 
heating  with  acid  of  sp.  gr.  1*96  at  300°  for  10  hours,  a  hydrocarbon 
is  formed ;  and  this,  when  washed  and  dried,  distils  almost  entirely 
between  33°  and  36°,  a  small  quantity  remaining  which  is  not  volatile 
at  100°.  The  sp.  gr.  of  the  volatile  hydrocarbon  is  0"6248  at 
17°/17";  that  of  normal  pentane  at  the  same  temperature  is  0'6263. 
As  the  polymethylenes  usually  differ  considerably  in  their  specific 
gravity  from  the  saturated  hydrocarbons  containing  the  same 
number  of  carbon  atoms,  it  seems  highly  probable  that  the  hydro- 
carbon from  pyridine  and  from  piperidine  is  actually  normal 
pentane.  J.  W. 

Action  of  Piperidine  on  Haloid  Salts  of  Mercury.      By  R. 

Vaeet  (Gompt.  rend.,  115,  880— 881).— Piperidine  behaves  like 
pyridine  and  ammonia  towards  mercuric  lialides,  molecular  com- 
pounds containing  2  mols.  of  base  to  1  of  halide  being  formed.  It 
decomposes  mercurous  halides  into  mercury  and  mercuric  halides,  and 
then  unites  with  the  latter. 

Piperidine  mercurocliloride,  2C5NHu,HgCl2,  made  by  the  direct 
union  of  its  proximate  constituents,  crystallises  in  white,  silky  tufts 
of  slender  needles.     It  is  unstable  in  the  presence  of  light  and  air. 
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and  is  decomposed  by  heat,  mercury  being  set  free.  The  mercuro- 
bromide  resembles  the  mercurochloride,  and  is  prepared  in  a  similar 
way.  It  is  decomposed  by  cold  water.  The  mercurocyanide  crystal- 
lises in  slender  needles,  and  melts  at  about  85°.  It  has  less  tendency 
to  reduction,  and  is  soluble  in  cold  water  without  decomposition. 
The  merciiroiodide,  which  also  forms  white  crystals,  is  more  stable 
than  the  chloride,  but  deposits  mercury  on  boiling.  Jn.  W. 

New  Collidine.  By  F.  Auerbach  {Ber.,  25,  3485—3490).— 
Aldehydecollidine  (b.  p.  174 — 178°),  prepared  from  aldehyde- 
ammonia  and  paraldehyde,  when  oxidised  with  2  per  cent,  potassium 
permanganate,  yields  6-methylnicotinic  acid  and  isocinchomeronic 
acid  and  also  small  quantities  of  a  methylpyridinedicarboxylic  acid 
and  an  isomeride  of  the  latter.  The  methylpyridinedicarboxylic 
acid,  C5N"H2Me(COOH)2  +  2II2O,  crystallises  in  beautiful  white 
needles,  melts  at  158°,  and  loses  1  mol.  H2O  at  100°,  and  the  re- 
maining molecule  at  a  higher  temperature  with  partial  decomposi- 
tion. The  isomeric  acid  melts  at  178°,  but  on  account  of  its  great 
solubility  has  not  yet  been  obtained  pure.  The  formation  of  these 
two  acids  is  contrary  to  the  view  that  collidine  is  a  2 :  5-methyl- 
ethylpyridine,  and  by  fractional  crystallisation  of  the  double  salt  of 
collidine  with  mercuric  chloride,  the  author  has  isolated  a  second 
base  from  aldehydecollidine. 

Collidine  hydrochloride,  when  treated  with  a  large  excess  of  mer- 
curic chloride,  yields  a  sparingly  soluble  double  salt  of  the  formula 
C8]N'Hu,HCl,6HgCl2,  a  salt  of  the  formula  2(C8NHn,HCl),5HgCl2, 
both  derived  from  the  same  base,  and  a  salt  of  a  second  base  of  the 
formula  2(C8NHn,HCl),7HgCl2. 

The  salt  C8NHii,HCl,6HgCl2  crystallises  from  hot  water  in 
beautiful,  rhombic  tablets,  melts  at  168°,  and  is  easily  soluble  in 
hydrochloric  acid.  When  allowed  to  remain  some  time  in  a  damp 
state,  it  is  converted  into  the  salt  2(08NHnHCI),5IIgCl2.  The  latter 
forms  silky  needles,  and  melts  at  64°.  Pure  aldehydecollidine  ob- 
tained from  these  salts  boils  at  173 — 174°  (uncorr.),  and  has  a  sp.  gr. 
at  0°  =  0-9369;  at  23°  =  0-9184.  The  platinochloride,  which  is 
orystallographically  identical  with  the  salt  prepared  by  Ader  and 
Baeyer  (Annalen,  155,  294),  crystallises  in  orange-red  prisms,  and 
melts  at  182°.  The  aurochloride  crystallises  in  golden-yellow 
needles  or  transparent  tablets,  and  melts  at  87°.  The  picrate  melts 
at  164°,  and  crystallises  in  lustrous  leaflets. 

The  salt  2(C8N'Hn,HCl),7HgCl2,  obtained  from  the  mother  liquors 
of  the  preceding  salt,  crystallises  in  aggregates  of  beautiful  ptisms,  and 
melts  at  116°.  The  neiv  base  obtained  from  it  boils  at  177°  (uncorr.), 
and  constitutes  about  5 — 10  per  cent,  of  the  crude  collidine.  It  is 
somewhat  soluble  in  water,  and  has  an  odour  different  from  that  of 
aldehydecollidine.  The  hydrochloride  forms  hygroscopic  needles. 
The  platinochloride,  (C8N'Hii)2,H3PtCl6,  crystallises  in  orange-red 
tablets,  and  melts  at  183°  with  evolution  of  gas.  The  aurochloride 
c-rystallises  from  dilute  solutions  in  spangles,  and  melts  at  115°.  The 
picrate  orystallises  in  needles,  and  melts  at  123°.  E.  C.  H. 
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Pipecolinecarboxylic  acid.  By  F.  Aueebach  (Ber.,  25, 
3490 — 3493). — The  author  has  prepared  the  acids  a'-methylnicotinic 
acid  and  isocinchomeronic  acid,  and  examined  the  products  obtained 
by  reducing  them  with  sodium  and  absolute  amyl  alcohol. 

2  :  5-Pipecolinecarboxylic  acid,  CvNHisOs  +  -^HzO,  is  obtained  by 
the  reduction  of  a'-methylnicotinic  acid.  It  melts  at  239°  -when 
heated  in  a  closed  capillary  tube,  loses  its  water  of  crystallisation  at 
100°,  is  very  hygroscopic,  is  a  very  feeble  acid,  and  has  basic  proper- 
ties. The  nitroso-compound  is  a  pale  yellow  oil.  The  hydrochloride 
crystallises  in  large,  transparent  prisms,  and  melts  at  221 — 222°. 
The  platinochloride  is  usually  obtained  as  a  syrup,  but  sometimes  in 
beautiful  crystals  containing  water  of  crystallisation,  which  it  loses  at 
100 — 110° ;  it  melts  at  199°  with  decomposition.  The  aurochloride 
separates  in  compact  crystals,  and  melts  at  185° ;  its  neutral  solu- 
tion decomposes  in  the  cold,  and  very  quickly  on  boiling,  with  pre* 
cipitation  of  gold  and  evolution  of  carbonic  anhydride. 

^j  the  reduction  of  isocinchomeronic  acid,  a  small  quantity  of  a 
hydrochloride  crystallising  in  white  needles  and  melting  at  235°  was 
obtained.  E.  C.  K. 

f^  Action  of  Nascent  Hydrogen  on   Quinolinic  acid.      By  A. 

Perlmutter  (Monatsh.,  13,  840 — 850). — Following  up  the  analogous- 
work  of  Wiedel  (this  vol.,  i,  114),  the  author  has  studied  the  action 
of  sodium  amalgam  on  an  aqueous  solution  of  sodium  quinolinate  at 
90 — 100°.  Reaction  occurred  much  less  readily  than  with  most  of 
the  analogous  acids  examined  by  Wiedel,  and  only  in  the  presence  of 
much  free  alkali  ;  the  nitrogen  of  the  pyridine  ring  was  eliminated 
as  ammonia  and  the  lactone  of  oi'^B-'butenyl-c-hydroxytricarhoxylic  acidy 

CHo/CH^-CH-COOH     ^,  .     ^      mu-    i     ^  -^  a  x. 

I  I  .obtained.     This  lactone  was  purmed  by  conver- 

CO O'CH'COOH.' 

sion  into  the  ethereal  salt  by  means  of  alcohol  and  sulphuric  acid.  The 
free  lactonic  acid  forms  a  thick  syrup,  easily  soluble  in  water,  alcohol, 
ethyl  acetate,  and  acetone.  The  ethijl  salt,  CvHeOeEto,  forms  a 
colourless,  thick  liquid,  almost  insoluble  in  and  heavier  than  water, 
and  having  a  slight,  fruity  odour  ;  it  cannot  be  distilled.  When  an 
aqueous  solution  of  the  lactonic  acid  is  neutralised  at  100°  Avith 
barium  carbonate,  a  barium  salt,  BslCiHgOs,  is  formed.  This  is 
easily  soluble  in  water,  and  the  crystals  contain  water  of  crystallisa- 
tion. When  a  weak  solution  of  this  salt  is  digested  with  baryta 
water,  harium  hydroxyhutenyUricarhoxylate,  Ba3(C7H707)2,  is  formed 
yielding  hairy  crystals.  Treated  with  concentrated  hydriodic  acid, 
the  lactonic  acid  yields  adipic  acid,  and  possibly  a-methylglutario 
acid.  In  purifying  the  adipic  acid  from  ethyl  acetate,  the  author 
obtained  a  compound  of  adipic  acid  and  ethyl  acetate,  SCtHioOc  + 
CHa'COOEt,  crystallising  in  small,  colourless  needles. 

Amongst  the  products  of  the  action  of  sodium  amalgam  on  quinolinic 
acid,  small  quantities  of  a  second  acid  were  present ;  this  is  possibly 
the  aldehydic  acid,  CHO-CH2-CH2-CH(COOH)-CO-COOH. 

L.  T.  T. 
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Constitution  of  the  so-called  Quinoline  Ammonium  Bases.. 
By  W.  RosER  (A7malen,  272,  221 — 229). — IS'umerous  observations 
have  led  tlie  author  to  conclude  that  the  peculiar  behaviour  of  tho 
so-called  quinoline  ammonium  bases  must  be  ascribed  to  their  ready 
conversion  into  aldehyde  or  ketone  derivatives  ;  quinoline  metho-^ 
chloride,  for  example,  may  be  assumed  to  readily  undergo  change 
into  methylamidocinnamaldehyde,  NHMe-C6H4-CH;CH-OHO,  in 
which  case  its  conversion  into  methylcarbostyril,  a  reaction  first 
observed  by  Decker,  would  be  easily  explained. 

This  view  of  the  behaviour  of  the  quinoline  ammonium  compounds, 
derives  its  chief  support  from  the  fact  that  they  undergo  changes- 
very  similar  to  those  observed  in  the  cases  of  hydrastinine  and  cotar« 
nine. 

Attempts  to  isolate  the  above-mentioned  hypothetical  intermediate- 
products  have  hitherto  been  unsuccessful.  F.  S.  K. 

Action  of  Benzaldehyde  on  the  Ammoniacal  Derivative  of 
Dehydrodiacetyllevulinic  acid.  By  Gr.  Magnakini  and  M.  Scheldt 
(Beal.  Accacl.  Line,  1892,  i,  253 — 2.55). — The  substance  of  the  com- 
position CsHiiNO,  which  Magnanini  obtained  (Abstr.,  1890,  864)  by 
the  action  of  ammonia  on  dehydrodiacetyllevulinic  acid,  yields  a  con- 
densation product  Ci5Hi5lS'0  when  heated  with  benzaldehyde  and 
concentrated  potash.  This  compound  is  readily  soluble  in  alcohol 
and  chloroform,  less  so  in  acetic  acid,  and  insoluble  in  water;  it 
separates  from  chloroform  in  small,  yellow  octahedra  which  melt 
at  208'5°,  and  belong  to  the  orthorhombic  system,  a  :  6  :  c  = 
2*3333  :  1  :  1'9301.  Its  molecular  weight  determined  by  the  cryo- 
scopic  method  in  acetic  acid  solution  is  normal. 

On  distilling  the  compound  CsHnNO  with  zinc  dust,  an  oil  is: 
obtained,  which  is,  doubtless,  a  homologue  of  pyrroline.  This  and 
other  derivatives  of  the  substance  are  now  being  investigated. 

W.  J.  P. 

Reduction  of  1 :  4  : 5-Phenylmethylethylpyrazole  and  1:3:5- 
Phenyldimethylpyrazole.  By  G .  Marchetti  (Real.  Accad.  Line,  7, 
ii,  372 — 377,  and  Gazzetta,  22,  'ii,  368 — 375).— A  boihng  solution  of 
1:4:  5-phenylmethylethylpyrazole  in  absolute  alcohol  is  reduced  by 
slowly  adding  small  pieces  of  sodium  ;  water  is  added,  the  greater  part 
of  the  alcohol  distilled  off,  and  the  solution  extracted  with  ether.  The 
ethereal  extract  is  washed  with  dilute  oxalic  acid,  the  ether  distilled 
off,  and  the  residue  again  reduced ;  after  10  repetitions  of  this- 
process,  the  oxalic  acid  washings  are  united  and  cctocentrated, 
rendered  alkaline,  and  repeatedly  extracted  with  ether.  The  ethereal 
solution,  on  evaporation  to  dryness,  yields  an  oil  which  rapidly 
absorbs  carbonic  anhydride  from  the  air,  and  boils  at  130 — 160°,  in  a 
vacuum,  yielding  an  almost  colourless  liquid  distillate  of  7)ietliylethyl- 
jphenyltrimet'hylenediami'ne,  NHPh-CHEt-CHMe'CHs-NHa.  The  yield 
is  not  increased  by  using  amyl  alcohol  in  place  of  ethyl  alcohol.  The 
base  has  a  nauseating  odour,  is  soluble  in  alcohol  and  ether,  but  only 
very  sparingly  so  in  water;  it  gives  the  reactions  of  a  primary^ 
amine.       The    oxalate  separates   from  anhydrous   alcoholic  ether  ia 
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■small  crystals,  but  is  rapidly  turned  brown  by  atmospheric  moisture. 
Crystalline  salts  could  not  be  obtained  with  sulphuric,  picric,  uric,  or 
succinic  acids  ;  the  solution  in  hydrochloric  acid  reduces  platinic  or 
:auric  chlorides  in  the  cold.  The  benzoyl  derivative  is  a  viscid  oil, 
which,  on  distillation  in  a  vacuum,  yields  an  oil  and  a  crystalline 
substance.  On  suspending  the  base  in  water  and  shaking  with 
carbon  bisulphide,  evaporating  off  the  latter  on  the  water-bath,  and 
•adding  alcohol  until  a  clear  solution  is  obtained,  methylethylphenyltri- 
methylenediamine  methylethyUrimethyleneanilthiocarbamate, 

NHPh-C3H4MeEt-NH-CSSH,NH2-C3H4MeEt-NHPh, 

is  formed,  and  separates,  on  cooling,  in  small  needles.  It  decomposes 
•at  167—170°. 

Ether  extracts  1:3:  5-phenyldimethylpyrazole  from  aqueous  solu- 
tions of  its  sulphate  and  oxalate.  This  pyrazole  can  be  reduced  in 
the  same  way  as  the  preceding  one  ;  on  distilling  the  ethereal  extract 
•of  the  alkaline  solution,  unaltered  dimethylphenylpyrazole  is  obtained 
mixed  with  crystals  of  3  :  h-dimethylpyrazole.  The  latter  is  extracted 
with  hot  water,  and,  on  cooling,  separates  in  beautiful  laminae  ;  the 
yield  corresponds  with  10  per  cent,  of  the  pyrazole  employed.  Benz- 
«ene  is  also  found  in  the  alcohol  used  in  the  reduction.  The  reaction 
is,  therefore,  represented  by  the  equation  C3N2HMe2*C6H5  -f  H2  = 
^aN^H^Me^  +  CeHe. 

3  :  5-Dimethylpyrazole  is  soluble  in  hot  water,  alcohol,  or  ether, 
melts  at  106 — 107°,  and  boils  at  218°  under  758*5  mm.  pressure. 
The  silver  compound,  C5H7N2Ag,  forms  a  curdy,  white  precipitate 
which  is  not  affected  by  light.  The  hydrochloride  is  obtained  in 
beautiful,  white  needles,  and  is  very  soluble  in  water ;  the  picrate 
forms  yellow  needles.  The  platinochloride  crystallises  in  reddish 
laminae  or  flattened  prisms  containing  2  mols.  of  water  of  crystallisa- 
tion. It  decomposes  at  200°,  but  if  kept  for  some  hours  at  180 — 200°, 
it  loses  4  mols.  of  hydrogen  chloride,  yielding  a  red  'platinum  com- 
pound, insoluble  in  water.  Dimethylpyrazole  is  oxidised  by  potas- 
sium permanganate,  yielding  a  white,  crystalline  compound,  probably 
the  anhydride  of  the  corresponding  dicarboxylic  acid.  The  author  is 
■continuing  the  investigation.  W.  J.  P. 

Reduction     of    1:3: 5-Phenyldimethylpyrazole.       By     G. 

Marchetti  {Real.  Accad.  Line,  1892,  i,  86 — 92,  and  Gazzetta,  22,  ii, 
351 — 359). — The  reduction  of  1  :  3  :  5-phenyldimethylpyrazole  yields 
1:3:  b-tetrahydrophenyldimethylpyrazole,  in  addition  to  benzene  and 
•dimethylpyrazole  (compare  preceding  abstract).  The  new  base  is  an 
•oil  of  penetrating,  nauseous  odour,  and  boils  at  259 — 260*5°  under 
758*5  mm.  pressure  ;  its  sp.  gr.  at  0°/0°  =  1*018.  It  does  not  give  the 
pyrazoline  reaction  with  potassium  dichromate  and  sulphuric  acid,  and 
yields  well  crystallised  salts.  The  platinochloride,  (C  11^.16^2)2,^2^^^16, 
forms  a  crystalline  precipitate,  sparingly  soluble  in  cold  water  ;  it  melts 
at  177°  with  decomposition,  but  loses  hy^drogen  chloride  at  140°,  yielding 
a  substance  insoluble  in  water.  The  action  of  nitrous  acid  on  the  base 
yields  the  nitrate,  CiiHi6N2,HN03,  which  forms  thin  prisms  and  melts 
at  113°  ;  no  nitroso-derivative  could  be  prepared.     The  base  is  oxid- 
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ised  by  permanganate  solution  in  the  cold,  being  converted  quanti- 
tatively into  dimethylpyrazole  and  adipic  acid.  W.  J.  P. 

Constitution  of  Acetyl- l-phenylpyrazole.  By  0.  Severini 
{BeaL  Accad.  Linc.^  7,  ii,  377 — 382). — l-Phenylhromacetylpijrazole  is 
formed,  with  evolution  of  heat,  on  adding  a  solution  of  bromine  in 
glacial  acetic  acid  to  1-phenylacetylpyrazole  dissolved  in  glacial 
acetic  acid.  The  mixture  is  allowed  to  remain  24  hours  at  the 
ordinary  temperature,  or  heated  on  the  water-bath  for  a  few  minutes. 
On  adding  water,  the  bromo-derivative  separates,  and  is  crystallised 
first  from  boiling  30  per  cent,  alcohol,  and  then  from  95  per  cent, 
alcohol;  85  per  cent,  of  the  theoretical  yield  is  obtained.  It  crystal- 
lises in  white,  silky  needles,  melts  at  131 — 132°,  is  soluble  in  ether  or 
hot  dilute  alcohol,  and  very  sparingly  soluble  in  cold  water.  On  sus- 
pending it  in  water  rendered  alkaline  by  aqueous  soda,  slowly  adding 
potassium  permanganate  solution,  and  heating  the  liquid  at  60 — 70° 
on  the  water-bath,  oxidation  occurs.  The  solution  is  concentrated, 
acidified  with  sulphuric  acid,  and  extracted  with  ether ;  on  evaporation, 
the  ethereal  solution  deposits  a  ketonic  acid^  CaNsHaPh'CO'COOH, 
which  separates  from  dilute  alcohol  in  lustrous  needles ;  it  melts  at 
168^^  with  decomposition,  and  is  soluble  in  ether.  This  acid,  when 
dissolved  in  very  dilute  caustic  potish  and  oxidised  with  potassium 
permanganate  solution,  yields  1  :  4-phenylpyrazolecarboxylic  acid. 
Phenylacetylpyrazole  is  therefore  a  1  :  4-derivative. 

1  : 4-Phenylbromopyrazole  does  not  react  with  acetic  chloride  at 
280°  in  a  closed  tube;  the  tube  exploded  at  300 — 310°.  No  action 
occurs  with  acetic  anhydride  and  sodium  acetate  at  150 — 170°. 

W.  J.  P. 

Pyrazole  Derivatives.  By  G-.  Marchetti  {Real.  Ac:ad.  Line, 
1892,  i,  356^362,  and  Gazzetta,  22,  ii,  359 — 367  ;  compare  preceding 
abstract). — 3  :  6-PyrazoledicarboxyliG  add,  C3NjH2(COOH)2,HiO,  is  ob- 
tained by  oxidising  the  corresponding  dimsthylpyrazole  with  potassium 
permanganate,  and  crystallises  from  water  in  beautiful  needles  which 
lose  their  water  of  crystallisation  at  120°.  The  anhydrous  acid  melts 
at  180°  with  evolution  of  carbonic  anhydride,  and,  on  distilling  it  at 
280°,  pyrazole  is  obtained.  It  is  soluble  in  hot  watsr,  but  only  spar- 
ingly so  in  alcohol  or  ether.  The  barium  salt,  CaNaBiJ^C 00)2 Bit, EI.O, 
forms  a  white,  crystalline  powder. 

'd-.b-Methylpyrazolecarhoxylic  acid,  CsN'aHaMe'COOH,  remains  in 
the  mother  liqaors  obtained  in  the  preparation  of  the  preceding  acid  ; 
it  forms  small,  yellowish  crystals,  and  melts  at  235 — 236°' with  loss 
of  carbonic  anhydride.  It  is  very  soluble  in  hot  water,  sparingly  so 
in  alcohol  or  ether.  The  calcium  salt  crystallises  in  transparent 
needles  or  prisms  containing  3  mols.  HjO,  w^hich  are  lost  at  I'lT, 
On  distilling  the  acid,  methjlpyrazole,  CjN'2H3M3,  is  obtained  as  a 
heavy,  colourless  liquid  boiling  at  200°  und^r  747*5  mm.  pressure;  it 
does  not  solidify  at  —16°,  and  is  very  soluble  in  all  ttie  solvents. 
The  jjicm^e  forms  small  needles  melting  at  142\  and  is  very  soluble 
in  water.  Tae  platinoMoriie,  (03N2El3M3)2,H.PtCl6,2£l20,  loses  its 
water  of  crystallisation  in  a  vacaum,  and  melts  with  de3ompoaitioa  at 
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181°.     It  is  very  soluble  in  water,  and  loses  4  mols.  of  hydrogen 
chloride  at  235°,  leaving  a  substance  of  the  composition 

(C3:^2H2Me)2PtCl2; 

this  compound  gives  only  traces  of  platinum  tetrachloride  when  dis- 
solved in  dilute  aqua  regia.  W.  J.  P. 

Pyrazolone.  By  R.  v.  Eottenburg  (Ber.,  25,  3441 — 3444). — 
Since  v«  Pechmann  has  shown  (Abstr.,  1892,  816)  that  the  so-called 
ethyl  formylacetate  is  ethyl  y3-hydroxyacrylate,  it  seemed  likely  that 
this  compound  would  yield  pyrazolone  or  isopyrazolone  on  treatment 
with  hydrazine  hydrate.  Experiment  proved,  however,  that  the 
product  of  this  action  is  trimesic  trihydrazide,  CgHjaNeOg,  a  com- 
pound crystallising  from  absolute  alcohol  in  large  leaves  and  melting- 
at  100°  with  decomposition. 

The  discovery  of  Wislicenus  (J5er.,  19,  3225 ;  20,  3392),  that  ethyl 
oxalacetate  yields  ethyl  phenylpyrazolone-3-carboxylate  on  treatment 
with  phenylhydrazine,  suggested  that  ethyl  pyrazolone-3.carboxylate 
might  be  obtained  by  employing  hydrazine  hydrate  instead  of  phenyl- 
hydrazine.  As  a  matter  of  fact,  this  is  the  case,  and  the  two  com- 
pounds react  energetically,  but  hydrazine  acetate  and  ethyl  oxal- 
acetate only  react  when  heated  together,  with,  however,  the  fonnation 
of  ethyl  pyrazolone- 3- carboxylate  and  the  hydrazide  of  pyrazolone-3- 
carboxylic  acid. 

Ethyl  pyrazolone-S-carhoxylate,  COOM'C<^  \      ,   crystallises  in 

colourless  needles,  melts  at  179°,  forms  a  blood-red  wo?ztVro50- deriva- 
tive  and   a   red    a^o-corapound.      PyrazoloneS-carboxylic    Tiydrazidey 

N— NH 
NH2-NH-C0-C<^TT  .  An '  ^^^^^  colourless,  flat  needles,  melts  at  238% 

and  is  readily  soluble  in  water.  Fyrazolone-^-carloxylic  acid  is  ob- 
tained on  hydrolysing  the  ethyl  derivative  with  alkalis  or  concentrated 
hydrochloric  acid  ;  it  decomposes  above  250°,  yields  a  yellowish-red 
^6■on^/ro50-derivative,    and    a   red    azo-compound.      When    the    basic 

calcium  salt,  NH<^7~  i  ^      "    ,  is  heated  by  itself,  or  when  the  acid 
CO 'Oxl  *  L/a 

N  —  NH 
is  heated  with  soda  Mme,  pyrazolone^  CH<  I        distils  over.     It 

is  a  mobile  oil,  boils  at  77°,  has  an  intense  odour  of  mice,  and 
becomes  yellow  on  exposure  to  the  air ;  it  is  readily  miscible  with 
water,  alcohol,  and  ether,  gives  a  yellowish-red  i5om7ro5o-derivative 
and  a  blood-red  oro-compound.  Acid  oxidising  agents,  platinic 
chloride,  for  example,  give  rise  to  a  red  coloration.  A.  R.  L. 

Papaverinic  acid.  By  G.  Goldschmiedt  and  P.  Scheanzhofer 
(Monatsh.,  13,  697 — 7 01). —Pajoaverinic  anhydride,  dJiul^iOs,  crystal- 
lises in  small  needles,  melts  at  169 — 170^",  and  may  be  sublimed 
uncharged;  the  methyl  salt,  Ci'iHuISOt,  a  yellow,  crystalline  powder, 
which  dissolves  in  boiling  water  without  decomposition,  melts  at 
153'';    and   the   ethyl   salt,  CisHnNO:,   crystallises   in   small,  white 
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needles,  and  melts  at  187 — 188°.  The  silver  and  ammonium  salts  of 
papaverinamic  acid,  C6H3(OMe)2-CO-C5NH3(CONH2)-COOH,  are  both 
well  characterised.  Anilpapaverinic  anilide,  Cis^-io^sO^,  is  an  amor- 
phous powder,  which  commences  to  sinter  at  107°  and  melts  at  119°. 

G.  T.  M. 
Laudanine.  By  G.  Goldschmiedt  (Monatsh.,  13,  691 — 696). — 
Pare  laudanine,  0201125^04,  contrary  to  Hesse's  statement,  is  optically 
inactive  in  alcoholic,  as  well  as  in  acid,  solutions.  It  crystallises  from 
a  mixture  of  chloroform  and  alcohol  in  well-characteriaed,  rhombic 
prisms  [a  :  h  :  c  =  0*7846  :  1  :  0"6124],  and  contains  three  methoxyl 
groups,  having  the  constitution  CnHi5N(OMe)30H.  On  oxidation 
with  potassium  permanganate,  in  alkaline  solution,  it  is  converted  into 
metahemipinic  acid,  C6H2(MeO)2(COOH)2  [1:2:4:5].  Laudanine 
is  isomeric  with  tetrahydropapaverine,  bat  is  certainly  not  identical 
with  it.  G.  T.  M. 

Meconinmethyl  Phenyl  Ketone.  By  F.  v.  Hemmelmayr 
{Monatsh.,  13,  663 — 675). — The  preparation  of  this  compound  from 
opianic  acid  and  acetophenone  has  been  previously  described  by 
Goldschmiedt  (compare  Abstr.,  1892,  179).      It  has  the  constitution 

'  JL^  l.^^  ^^,  ^»  and,  when  boiled  with  dilute  potash,  is  resolved 
O— 0H-CH2-CPhO  ^  ' 

into  its  generators.     On  heating  with  phenyihydrazine  in  sealed  tubes 

at   150 — 160°,  it  is   converted  into  the  hydrazone,  0241122041^2,  which 

crystallises  from  alcohol  in  needles  and  melts  at  143 — 144°,  or  into 

the  dihydrazone,  030112803^4,  which  crystallises  from  alcohol  in  yellow 

masses,  sinters  at  176°,  and  is  completely  molten  at  187°.    Two  oximes, 

of  the  formula  OigHnOsN,  are  obtained  on  heating  the  ketone  with 

free  hydroxylamine  in  sealed  tubes  at  150°.     Each  of  these  stereo- 

isomerides  is  almost  insoluble  in  water,  and  crystallises  from  alcohol 

in  white  needles.     They  melt  at  146°  and  198°  respectively. 

G.  T.  M. 

Cinchona    Alkaloids,    particularly  Quinine.      By  A.   Olaus 

(/.  pr.  Gliem.  [2],  46,  336 — 351). — This  is  a  polemical  paper,  dealing 

w^ith  Grimaux's  paper  on  quinine  methiodides  (Abstr.,  1892,  1363). 

Molecular    Transformation    of    Cinchonine.      By    G.    Pum 

{Monatsh.,  13,  676 — 690 ;  compare  Abstr.,  1892,  514  ;  Lippmann  and 
Pleissner,  ibid.,  81 ;  and  Skraup,  ibid.,  83). — The  author  has  repeated, 
on  a  larger  scale,  the  investigation  of  the  products  formed  by  decom^ 
posing  trihydriodocinchonine  with  alcoholic  potash  and  with  silver 
nitrate  respectively.  He  finds  that  in  the  first  case  cinchonine  and 
isocinchonine  are  produced,  whilst  in  the  second,  isocinchonine  and 
^-cinchonine  result  from  the  decomposition. 

/^-Oinchonine  melts  at  250 — 252°,  and  forms  a  trihydriodo-derivative, 
Oi9H22N'20,3Hl,  which  melts  at  228 — 229°,  and  is  resolved  by  potash 
or  silver  nitrate  into  /3-cinchonine  and  a  small  quantity  of  isocin- 
chonine. 

Trihydriodoisocinchonine,  Oi9E[22N'20,3HI,  melts  at  227 — 229°,  and 
is  converted  by  alcoholic  ammonia  into  dihydriodoisocinchonine, 
€,9H22N20,2HI,    which    melts    at   192—193°.    '  When   heated   with 
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alcoiolic  potash,  it  is  resolved  into  a  mixture  of  isocinchonine  and 
7-cinchonine.  The  latter  crystallises  from  absolute  alcohol  in  small, 
transparent  needles,  melts  at  235 — 236°,  and  forms  an  anhydrous, 
crystalline  platinochloride. 

/^-Cinchonine  and  7-cinchonine,  or  one  of  them,  is,  in  all  probability, 
identical  with  the  optically  active  isomeride  or  isomerides  of  cin- 
chonine  isolated  by  Jnngfleisch  and  Leger.  G.  T.  M. 

Coca  Leaves.  By  C.  Lieheemanx  (Annalen,  272,  238 — 242). — 
A  polemical  paper  in  reply  to  Hesse  (this  vol.,  i,  57). 

Geofifroya  Barks.  By  0.  Hiller-Bombiex  (Arch.  Fharm.,  230, 
513 — 548). — The  barks  known  under  the  above  name,  including 
cabbage-tree  bark  and  worm  bark,  were  employed  medicinally  as 
anthelmintics  about  the  end  of  the  last  century,  but  are  now  practi- 
cally obsolete. 

Hiittenschmid,  in  1824  (and,  later,  Overduin  and  also  Winkler), 
isolated  an  alkaloid,  surinamine,  or  geoffroyine,  from  true  GeofFroya 
bark. 

Geoffroyine  {methyltyrosine  '/*),  CioHisNO;),  occurs  in  geofProya  bark, 
and  is  identical  with  rhataniue  obtained  by  Huge,  in  1854,  from 
rhatany  extract,  and  with  angeline,  obtained  by  Gintl,  in  1869,  from 
the  resin  of  the  Ferreia  spectahilis.  The  same  alkaloid  is  also  present 
in  various  species  of  andira  bark,  and  the  author,  therefore,  proposes 
to  adopt  the  name  andirine  in  preference  to  those  above  given. 

The  alkaloid  is  isolated  by  repeatedly  extracting  the  bark  with 
boiling  water  and  evaporating  the  combined  extracts,  when  a  brown, 
hygroscopic  mass  remains.  This  is  treated  with  hydrochloric  acid, 
the  solution  filtered  from  the  insoluble  impurities,  and  the  filtrate 
neutralised,  when,  if  the  solution  be  dilute,  the  alkaloid  separates  in 
large,  white  crystals.  This  operation  is  repeated  until  the  compound 
is  pure.  It  is  tasteless,  its  solution  has  a  neutral  reaction  and  is 
optically  inactive,  and,  when  the  compound  is  allowed  to  remain  with 
nitric  acid  (sp.  gr.  1*4)  for  three  days,  it  is  converted,  for  the  most 
part,  into  picric  acid.  It  is  soluble  in  200  parts  of  boiling  water,  and 
in  695  parts  of  cold ;  also  in  15,000  parts  of  absolute  alcohol  and  in 
914  parts  of  glacial  acetic  acid,  but  quite  insoluble  in  benzene,  ether, 
light  petroleum,  and  several  other  solvents.  Heated  in  a  capillary 
tube,  the  compound  melts  at  233°,  but  its  melting  point  is  found  to  be 
257°  (corr.)  when  the  determination  is  made  by  Dragendorff's  method 
(PJianzenanalyse,  1882,  p.  13).  The  hydrochloride  and  sulphate  are 
dissociated  by  water,  and  the  free  base  is  obtained  when  the  alkaloid 
is  dissolved  in  glacial  acetic  acid  and  the  solution  evaporated.  The 
copper  salt,  (CioHi2N03)2Cu,  crystallises  in  anhydrous,  microscopic, 
violet  needles,  and  is  sparingly  soluble  in  water ;  a  silver  salt  could 
not  be  prepared,  as  a  solution  of  the  base  is  reduced  by  silver  oxide. 
When  bromine  is  added  to  an  aqueous  solution  of  the  base,  the 
dihromide,  CioHuBraNOg,  sepai'ates  as  a  yellow,  curdy  precipitate, 
soluble  in  alcohol,  chloroform,  and  aqueous  ammonia.  If  the  alkaloid  is 
ibpiled  with  acetic  anl\ydride,  an  acetyl  derivative  is  formed,  but  it 
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remains  unaltered  when  heated  in  a  sealed  tube  at  80°  with  methyl^ 
iodide. 

The  alkaloid  dissolves  in  concentrated  sulphuric  acid,  forming  a 
colourless  solution  which  becomes  brown  on  heating  ;  an  acid  solution 
of  vanadium  sulphate  gives  a  violet  coloration,  and,  when  the  com- 
pound is  evaporated  with  nitric  acid,  the  residue  gives  a  brick-red' 
coloration  with  potassium  hydroxide.  On  mixing  the  compound  with- 
water,  and  then  adding  nitric  acid  drop  by  drop,  until  it  dissolves,  and 
subsequently  heating,  a  yellowish-red  solution  is  obtained,  which 
changes  to  bluish-violet,  and  finally  becomes  green  with  a  reddish 
fluorescence.  The  alkaloid  dissolves  in  Mil  Ion's  reagent,  forming  a 
dark  -  red  solution  exhibiting  an  absorption  of  the  spectrum  from 
lines  D  to  H.  To  detect  the  alkaloid  in  a  sample  of  bark,  the  latter  is: 
boiled  with  water,  treated  with  basic  lead  acetate,  and  the  filtrate,  after- 
removal  of  the  lead,  warmed  with  Millon's  reagent,  when  a  red  colora- 
tion is  produced,  and  subsequently  a  precipitate.  A.  R.  L. 

Ptomaines  from  the  Urine  in  Erysipelas  and  Puerperal 
Fever,  By  A.  B.  Gkiffiths  (Gompt.  rend.,  115,  667—669). — The  urine- 
of  erysipelas  patients  yields  a  ptomaine  which  crystallises  in  white- 
lamellae  belonging  to  the  rhombic  system  ;  it  is  soluble  in  water,  and 
has  a  feebly  alkaline  reaction.  With  mercuric  chloride,  it  yields  a 
flocculent  precipitate ;  with  zinc  chloride,  a  granular  precipitate, 
partially  soluble  with  decomposition  when  heated ;  with  Nessler's; 
reagent,  a  green  precipitate  ;  with  picric  acid,  a  yellow  precipitate  ; 
with  gold  chloride,  a  yellow  precipitate ;  and  precipitates  also  with 
phosphomolybdic,  phosphotungstic,  and  tannic  acids.  This  ptomaine 
has  the  composition  CnHiaN'Oa,  and  the  author  calls  it  erijsijpeline ; 
it  is  highly  poisonous,  and  produces  high  fever,  resulting  in  death  in 
a  few  hours.     It  does  not  occur  in  normal  urine. 

The  urine  of  patients  suffering  from  puerperal  fever  yields  a  white,, 
crystalline  ptomaine  of  the  composition  C23H19NO2,  which  is  not  found 
in  normal  urine.  It  forms  a  crystal lisable  hydrochloride  and  auro-. 
chloride,  yields  a  red  precipitate  with  tannin,  a  yellow  precipitate- 
with  picric  acid,  and  a  brownish  precipitate  with  phosphomolybdic 
acid  ;  it  is  also  precipitated  by  Nessler's  solution.  This  ptomaine- 
is  highly  poisonous.  C.  H.  B. 

Preparation  and  Properties  of  Fibroin.  By  L.  Vignon  {Gompt.. 
rend.,  115,  613 — 615). — The  statements  of  various  chemists  as  to  the 
proportion  of  fibroin  obtainable  from  raw  silk  differ  very  Widely,  and 
the  author  has  therefore  reinvestigated  the  matter. 

10  grams  of  raw  silk  were  boiled  for  30  minutes  with  a  solution  of 
150  grams  of  neutral  white  soap  in  1500  c.c.  of  water,  well  washed, 
and  then  boiled  for  20  minutes  with  a  second  similar  quantity  of  soap 
solution.  After  this  treatment,  it  was  well  washed  with  water,  then 
with  water  acidified  with  hydrochloric  acid,  again  with  pure  water,, 
and,  finally,  with  alcohol  of  90°.  In  this  way,  75  per  cent,  of  fibroin 
is  obtained  as  a  very  brilliant,  white,  soft,  tenacious,  and  elastic  sub-- 
stance  of  sp.  gr.  about  1*34.     Its  percentage  composition  is  C,  48*3  ;, 
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H,  6-5  ;  N,  19-2  ;  0,  26-0  =  lOO'O,  and  it  contains  only  O'Ol  per  cent. 
of  ash. 

When  added  to  hydrochloric  acid  of  22°,  fibroin  at  first  dissolves 
rapidly,  but,  as  its  proportion  increases,  it  forms  a  viscous,  trans- 
parent mass,  exactly  similar  to  the  silk  in  the  gland  of  the  silkworm. 
A  solution  in  concentrated  hydrochloric  acid  is  strongly  losvogyrate. 
Alcohol  of  95°  precipitates  the  fibroin  from  hydrochloric  acid  solu- 
tions in  a  form  closely  resembling  gelatinous  silica,  and  when  dried 
at  the  ordinary  temperature,  it  resembles  dry  albumin.  Although  it 
has  lost  its  lustre,  it  retains  its  original  composition,  sp.  gr.,  optical 
-activity,  and  power  of  combining  with  colouring  matters. 

C.  H.  B. 

Turacin.  By  A.  H.  Church  (Proc.  Boy.  Soc,  51,  399—400).— 
Turacin,  a  definite,  organic  pigment,  containing,  as  an  essential  con- 
stituent, about  7  per  cent,  of  copper,  occurs  constantly  in  all  the 
18  known  species  of  the  three  genera  Turacus,  Gallirex,  and  Musophaga, 
•but  is  absent  from  the  seven  species  included  in  the  three  remaining 
genera  of  the  family  Musophagidce,  namely,  Corythceola,  ScMzoj-his, 
:and  Gymnoschizorhis. 

In  alkaline  solutions,  turacin  shows  an  absorption  spectrum  con- 
sisting of  the  two  dark  bands  previously  described  (Phil.  Trans.,  159, 
627 — 636),  and  a  faint,  broad  band,  X  496  to  X  475.  Isolated  turacin  in 
ammoniacal  solution  shows  these  three  bands  and  also  a  fourth,  a  narrow 
■band  extending  from  X  605  to  \  589.  The  last  band  is  probably  due 
to  the  presence  of  traces  of  the  green  alteration  product  of  turacin, 
which  is  probably  identical  with  Krukenberg's  turacoverdin.  The 
•ammoniacal  solution  remains  unchanged,  even  after  so  long  a  period 
•as  23  years. 

Dry  turacin,  w^hen  suddenly  and  strongly  heated,  yields  a  volatile 
red  derivative  containing  copper ;  it  is  insoluble  in  dilute  ammonia 
solution,  but  dissolves  in,  and  can  be  crystallised  from,  ether.  When 
heated  at  the  boiling  point  of  mercury,  dry  turacin  gives  off  no 
visible  vapour,  but  is  profoundly  altered,  becomes  black,  and  in- 
soluble in  alkaline  solutions,  and  gives  off  no  vapours  when  strongly 
heated. 

Turacin  has  the  composition  C,  53-69 ;  H,  4-60 ;  Cu,  /-Ql ;  N,  6-96  ; 
O,  27*74 ;  but,  although  these  numbers  agree  closely  with  those  re- 
•quired  by  the  formula  C82H8iCu2N'9032,  the  author  does  not  attach  very 
great  weight  to  the  results. 

In  some  respects,  turacin  is  analogous  to  haematin,  and,  when 
treated  with  sulphuric  acid,  it  yields  a  coloured  derivative  turaco- 
porphyrin,  the  spectra  of  which,  in  both  acid  and  alkaline  solutions, 
closely  resembles  those  of  hasmatoporphyrin.  Turacoporphyrin, 
Jiowever,  contains  copper,  whilst  haematoporphyrin  is  free  from  iron. 

C.  H.  B. 
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Graphochemistry  of  Compounds  C„H^O^.  By  E.  Nickel 
{Zeit.  phf/sikal.  Ghem,.,  10,  621—637;  compare  Abstr.,  1892,  1158).— 
If  p  in  the  general  formula  CwH^Ojr,  is  made  equal  to  unity,  and  the 
percentage  amounts  of  carbon  and  hydrogen  are  tabulated  on  rect- 
angular axes,  it  is  easy  to  define  a  field  within  which  the  composition 
of  all  compounds  CniimOp  must  lie,  the  limits  in  the  various  direc- 
tions being  given  by  the  substances  C,  CH4,  CO2,  CHtO,  C(0H)4,  and 
H2O.  The  interpretations  of  the  different  lines  and  pencils  of  rays 
obtained  in  the  diagram  are  interesting,  and  are  fully  discussed  by 
the  author.  Applications  are  made  to  the  study  of  the  possible  de- 
compositions of  the  substances  without  extraneous  material  being 
involved,  and  to  the  relation  of  composition  to  vapour  density. 

J.  W. 

Carbon  Chloriodide.  By  A.  Besson  (Gompt.  rend.,  115,  1078 — 
1079). — Carbon  tetrachloride,  mixed  with  its  own  weight  of  dry 
carbon  bisulphide,  is  cooled  to  0°,  and  successive  small  quantities  of 
iodine  are  added,  care  being  taken  to  avoid  access  of  air  and  to  keep 
the  carbon  tetrachloride  in  large  excess.  After  two  or  three  days,  the 
excess  of  carbon  tetrachloride  and  the  carbon  bisulphide  are  distilled 
off,  after  treatment  with  a  dilute  solution  of  an  alkali.  The  fraction 
boiling  above  142°  is  purified  by  treatment  with  a  solution  of  an 
alkali  and  distillation  in  a  vacuum.  The  product  is  carbon  trichlor- 
iodide,  CCI3I,  a  colourless  liquid  with  an  aromatic  odour  and  an  irri- 
tating vapour ;  it  solidities  at  a  low  temperature,  and  melts  at  —19° ; 
it  boils  at  142°,  with  partial  decomposition  in  presence  of  air  or  an 
inert  gas,  but  distils  without  change  in  a  vacuum;  sp.  gr.  at  17°  = 
2'36.  In  presence  of  air,  or  even  of  an  inert  gas,  it  decomposes  at 
the  ordinary  temperature  with  separation  of  iodine  and  formation  of 
carbon  hexachloride,  CaCle,  and  the  change,  which  seems  to  reach  a 
limit  after  a  time,  is  promoted  by  exposure  to  light.  In  contact  with 
mercury,  decomposition  is  complete  after  a  few  hours. 

C.  H.  B. 

Reaction  between  Ferric  Salts  and  Soluble  Thiocyanates. 

By  Gr.  Kruss  and  H.  Moraht  (Zeit.  anorg.  Ghem.,  1,  399 — 404). — The 
authors  confirm  the  results  obtained  by  Magnanini  (Abstr.,  1891, 
1150),  that  in  dilute  solutions  the  addition  of  12  mols.  of  a  soluble 
thiocyanate  to  1  mol.  of  a  ferric  salt  does  not  suffice  to  convert 
the  whole  of  the  iron  into  the  well-known  red  compound,  and 
to  produce  the  maximum  coloration.  In  view  of  their  former  ex- 
periments (Abstr.,  1889,  1129),  they  still  regard  the  reaction  as 
taking  place  in  accordance  with  the  equation  FeCla  +  12KCNS  = 
re(C]S'S)3,9KCNS  +  3KC1 ;  but  in  order  to  realise  the  reaction  in 
dilute  solution,  it  is  necessary,  perhaps  owing  to  electrolytic  dissocia- 
tion, that  the  thiocyanate  should  be  present  in  excess.  H.  C. 
VOL.  LXIV.  i.                                                                                                        o 
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Action  of  Anhydrous  Hydrogen  Fluoride  on  Alcohols.    By 

M.  Meslans  (Compt.  rend.,  115,  1080 — 1082). — Anhydrous  hydrogen 
fluoride  has  no  action  on  absolute  alcohol  below  130".  At  140°,  aftpr 
six  hours,  about  2  per  cent,  of  the  alcohol  is  etherified ;  at  170°, 
20  per  cent,  of  the  maximum  possible  change  takes  place.  The  best 
temperature  is  210 — 220°,  and,  by  using  4  mols.  of  the  acid  to  1  mol. 
of  the  alcohol,  about  33  per  cent,  of  the  alcohol  is  etherified  in  three 
hours,  and  several  litres  of  gaseous  ethyl  fluoride  can  be  collected. 
Propyl  and  isopropyl  alcohols  and  their  homologues,  under  the  same 
conditions,  yield  large  quantities  of  the  corresponding  alkyl  fluorides. 
The  reacting  substances  are  heated  together  in  a  copper  tube,  lined 
with  platinum,  and  fitted  with  a.  screw-tap  and  a  delivery  tube  by 
means  of  which  the  gas  can  be  allowed  to  escape.  C.  H.  B. 

Rotatory  Power  of  Sugars.  By  I.  I.  Kanonnikoff  (J.  Fuss. 
Chem,.  Soc,  23,  367 — 375). — In  general,  when  two  optically  active 
sugars  are  mixed  in  molecular  proportion,  in  solution,  the  specific 
rotatory  power  of  the  mixture  is  the  mean  of  that  of  the  components. 
There  are  exceptions  to  this  rule,  however,  as  the  following  table 
shows : — 


[a]D. 

Found. 

Calculated. 

-   9-85° 
-44-91 
-57-29 
+   9-68 
+  17-52 

—  19  97° 

1  mol.         „        +2  mols.        „      

-44-97 
—  57-41 

9Tnrkla                             4-1    mnl                             ......... 

+    4-99 

'iTnrklfa                           4-lTnnl                            

-r  17  -47 

The  author  attributes  these  discrepancies  to  the  mutual  action  of 
the  components  of  the  mixture.  J.  W, 

Formation  of  Ethereal  Salts  of  Benzoic  acid  from  Alcohols 
and  Carbohydrates.  By  A.  Panormoff  (J.  Buss.  Chem.  Soc,  23, 
375 — 382). —  1  part  of  a  polyatomic  alcohol  or  carbohydrate  was 
added  to  6  parts  of  benzoic  cldoride  and  48  parts  of  an  18 — 20  per 
cent,  solution  of  soda.  The  mixture  was  shaken  for  about  an  hour 
at  0°,  allowed  to  remain  over  night,  and  the  precipitate  which 
separated  from  the  liquid  was  washed  with  water  until  it  showed  an 
acid  reaction.  It  was  then  crystallised  from  95  per  cent,  alcohol 
until  the  melting  point  was  constant. 

The  following  benzoates  were  prepared  in  this  way  : — 

Prom  dextrose,  C6H7O6BZ5,  amorphous,  m.  p.  178°. 

From  Jevulose,  C6H7O6BZ5,  amorphous,  m.  p.  78 — 79°. 

From  galactose,  C6H7O6BZ5,  m.  p.  78 — 82°. 

From  cane  sugar,  CizHisOuBz^,  amorphous,  m.  p.  98°. 

From  milk  sugar,  CjgHisOiiBzT,  long  crystals,  m.  p.  200°.  '' 
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I^rom  maltose,  Ci2Hi50nBz7,  amorphous,  m.  p.  109 — 115°. 

From  gli/cogen   (from   liver  and   muscle),    CeHgOoBza,    amorphous, 

turns  brown  afc  187°,  melts  at  195°. 
From  mannitolj   CeHgOfiBze,    recrystallised  from  acetic  anhydride, 

fine  needles,  m.  p.  149°.  J.  W. 

Conversion  of  Starch  into  Sugar  by  means  of  Blood  Serum. 
By  F.  RoHMANX  {Ber.,  25,  3654— 3657).— The  author  has  fully 
identified  the  sugar  formed  by  the  action  of  blood  serum  on  potato 
starch  as  beino^  dextrose  ;  the  yield  of  the  sodium  chloride  derivative 
is  40  grams  from  110  grams  of  starch.  Maltose  appears  to  be  formed 
at  the  commencement  of  the  operation.  Soluble  starch  and  dextrin 
are  also  produced,  the  quantities  depending  on  the  length  of  time  the 
fermentation  is  allowed  to  proceed.  The  dextrin  may  be  sepRrated 
into  two  portions  by  treatment  with  methyl  alcohol  ;  one  of  these, 
achroodextrin,  is  not  acted  on  by  iodine,  whilst  the  other  is  colonred 
brown.  J.  B.  T. 

Chemical  Conditions  of  the  Action  of  Diastases.  By  J. 
Effront  (Gompt.  rend.,  115,  1324 — 1326). — The  saccharifying  power 
of  amylase,  glycase,  and  the  soluble  ferment  of  Aspergillus  oryzce,  or 
a  mixture  of  them,  can  be  increased  in  the  proportion  of  1  to  10  by 
the  addition  of  aluminium  salts,  phosphates,  asparagine,  and  certain 
albumins.  In  the  case  of  aluminum  acetate,  ammonium  phosphate, 
and  asparagine,  the  effect  is  the  same  whether  the  salt  is  first  mixed 
with  the  diastase  and  the  starch  added,  or  is  mixed  with  the  starch 
and  the  diastase  added ;  but  with  calcium  phosphate  and  with  alnm, 
the  results  differ  according  to  the  mode  of  procedure.  The  in- 
fluence of  these  chemical  compounds  is  independent  of  the  tempera- 
ture at  which  saccharification  takes  place,  but  decreases  as  the 
quantity  of  sugar  increases,  and  disappears  when  the  proportion  of 
sugar  reaches  60  per  cent.,  a  result  due  to  the  nature  of  the  different 
dextrins  formed  during  the  conversion  of  starch  into  sugar. 

It  is  noteworthy  that  the  substances  that  promote  the  action  of 
the  diastases  are  also  those  which  promote  the  action  of  organised 
ferments.  The  action  of  the  salts  is  probably  the  same  in  both  cases, 
and  it  seems  likely  that  their  effect  is  dne  to  the  formation  of  inter- 
mediate compounds,  and,  consequently,  that  their  mode  of  action  is 
analogous  to  that  of  metallic  salts  in  Friedel  and  Craft's  synthesis. 

C.  H.  B. 

Amidoacetaldehyde  (Ethanalamine).  By  E.  Fischer  {Ber.,  26, 
92 — 98). — Amidoacetaldehyde  hydrochloride  is  obtained  by  adding  an 
aqueous  solution  of  amidoacetal,  drop  by  drop,  to  well-cooled  hydro- 
chloric acid  (sp.  gr.  =  1'19),  and  after  allowing  the  mixture  to  re- 
main at  the  ordinary  temperature  4 — 5  hours,  distilling  it  in  a 
vacuum  at  40°.  The  hydrochloride  remains  as  a  colourless  syrup, 
which  deliquesces  on  exposure  to  air  and  has  not  been  obtained  crys- 
talline. The  hydrohromide  is  prepared  in  the  same  way  and  resembles 
the  hydrochloride.  The  platinochloride,  (CHO-CH2-NH2)2,H2PtCl3 
-f-  2C2H60,is  prepared  in  alcoholic  solution;  it  crystallises  in  yellow^, 
microscopic  needles  and  decomposes  at  80 — 90°.     When  prepared  in 

0  2 
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methyl  alcoholic  solution,  it  crysfcalliscs  in  small,  six-sided,  yellow- 
tablets,  containing  2  mols.  of  methyl  alcohol. 

Amidoacetaldehyde  is  so  unstable  that  it  has  not  yet  been  isolated. 
When  the  hydrochloride  is  warmed  with  dilute  sodium  hydroxide, 
ammonia  is  evolved;  when  treated  with  a  cold  solution  of  barium 
hydroxide,  a  gelatinous  mass  is  obtained.  The  alkaline  solutions  ener- 
o-etically  reduce  Fehling's  solution  and  ammoniacal  silver  solations. 
The  hydrochloride  is  converted  into  amidoacetic  acid  when  oxidised 
with  bromine,  and  into  glyoxalphenylosazone  when  treated  with 
phenylhydi  azine  acetate. 

Glyoxalphenylosazone  has  been  obtained  by  crystallisation  from 
ether  in  well-formed  crystals,  which  melt  at  177°  (179°,  corr.)  and 
belong  to  the  niouoclinic  system,  a  :  h  :  c  =■  0"8638  :  1  :  1*9029  ;  ft  = 
72°  36'  37".  E.  C.  R. 

Thiocyanacetone.  By  J.  'Tghjee^iac  {Ber.,  25,  3648 ;  compa-e 
Abstr.,  1892,  1425). — A  reply  to  Hantzsch's  criticism  (this  vol.,  i,  64) 
of  the  author's  previous  work  on  'this  subject.  J.  B.  T. 

Constitution  of  Isomeric  Aliphatic  Oximes.  By  G.  Minlnxi 
(Gazzetta,  22,  ii,  431 — 438). — This  paper  is  a  reply  to  the  objections 
raised  by  Hantzsch  (Abstr.,  1892,  1268)  and  V.  Meyer  (Abstr.,  1892, 
992)  to  the  author's  explanation  of  the  isomerism  of  the  oximes  ;  no 
new  facts  are  brought  forward.  W.  J,  P. 

Perchlorethyl  Chloroformate  and  Trichloromethyl  Trichlor- 
acetate.  By  R.  AnschI'tz  and  W.  O.  Emery  {Annaleu,  273,  56 — 63  ; 
compare  Miiller,  Abstr.,  1890,  1095). — Trichloromethyl  trichlor- 
acetate,  CCls'COOCCla,  was  prepared  by  chlorina,ting  methyl  trichlor- 
acetate  at  the  ordinary  temperature,  and  purified  by  repeated  fi'ac- 
tional  distillation  under  reduced  pressure  ;  it  is  a  colourless,  crystalline 
compound,  melts  at  34°,  and  boils  at  73 — 74°  under  a  pressure  of 
10  mm.,  and  at  191 — 192°  under  the  ordinary  atmospheric  pressure; 
its  sp.  gr.  =  1-67331  at  35°/4°. 

Perchlorethyl  chloroformate,  Cl'COOCaCls,  obtained  from  ethyl 
chloroformate  in  a  similar  manner,  forms  transparent  crystals,  melts 
at  26 — 27°,  and  boils  at  83 — 84°  under  a  pressure  of  10  mm.,  and  at 
209 — 210°  under  the  ordinary  atmospheric  pressure ;  its  sp.  gr.  = 
1-73702  at  35°/4°. 

These  facts  show  that  the  two  compounds  are  not  identical, 
although,  as  was  observed  by  Cloez  {Ami.  Chhn.  Phys.  [3],  17,  297), 
they  are  both  decomposed  by  water,  yielding  hydrogen  chloride, 
carbonic  anhydride,  and  trichloracetic  acid  ;  this  identity  in  behaviour 
can  be  explained  by  assuming  that  they  are  both  comverted  into  au 
intermediate  product  of  the  constitution  COCl'O'CO'CCla. 

F.  S.  K. 

Brom- additive  Products  of  Angelic  and  Tiglic  acids.  By  R. 
FiTTiG  (Annalen,  273,  127 — 132). — The  author  disputes  the  accuracy 
of  some  of  Wislicenus'  methods  (this  vol.,  i,  135)  and  results,  and 
refuses  to  continue  the  discussion  of  the  matters  in  question. 

F.  S.  K. 
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New  Unsaturated  Fatty  Acid.  By  Y.  Shimoyama  (GJiem.  Centr., 
]892,  ii,  646;  from  Apoth.  Zeit.,  7,  453—454). — Senecioic  acid, 
C4H7*COOH,  occurs  in  the  rhizomes  of  the  Japanese  evergreen 
Senecio  Kdmpferi  ;  it  crystallises  in  odourless,  colourless,  silky 
needles  or  prisms,  melts  at  65°,  and  decomposes  carbonates.  The 
silver  salt  forms  white,  silky  plates  ;  the  calcium  salb,  with  3'H20, 
needles,  soluble  in  water.  With  bromine,  in  carbon  bisulphide -solu- 
tion, it  yields  the  dibromide,  C5H8Br202,  which  forms  colourless  crystals 
melting  at  107°.  By  the  action  of  hydrobromic  acid,  saturated  at'O", 
it  is  converted  into  hydrobromosenecioic  acid,  CiHsBr'COOH,  which 
crystallises  in  colourless  needles  and  melts  at  71°.  Nascent  hydrogen 
does  not  act  on  senecioic  acid.  A.  J.  G. 

Intramolecular  Changes  in  Unsaturated  Acids.  By  R. 
FiTTiG  {Ber.,  26,  40 — 49). — This  paper  contains  a  resume  of  the  work 
carried  out  on  this  subject  by  the  author  and  his  pupils,  a  full  account 
of  which  will  shortly  be  published. 

The  author  previou&ly  observed  (Abstr.,  1891,  452)  that  certain 
/37-unsaturated  acids  are  converted  by  the  action  of  boiling  aqueous 
soda  into  the  isomeric  a/3-acids  ;  a  large  number  of  other  acids  of 
the  first-named  class  have  now  been  examined,  aud  the  same  rule 
has  been  found  to  hold  good  in  every  case ;  the  conversion  is,  how- 
ever, never  complete,  as  the  reverse  reaction  also  >  takes  place, 
and  some  y3-hydroxy-acid  is  always  formed  by  the  union  of  the 
unsaturated  acid  with  the  elements  of  water.  Hence'  a  condition 
of  equilibrium  is  eventually  reached  between  the  proportions  of 
the  three  acids,  the  point  of  which  probably  depends  on  the  con- 
centration of  the  soda  solution..  The  pure  hydroxy-acids  when 
treated  alone  with  soda  again  lose  water,  and  yield  a  mixture  of  the 
a/3-  and  ^37- unsaturated  acids,  the  former  being  obtained  in  much 
larger  quantity,  and  the  a/3-acids  themselves  under  the  same  condi- 
tions are  partially  converted  into  the  /37-acids.  Whether  all  these 
reactions  are  caused  by  the  primary  formation  of  the  yS^hydroxy- 
acids,  or  whether  the  a/3-acids  are  first  formed  and  then  converted 
into  the  hydroxy-acids,  is  as  yet  uncertain. 

The  a/3-acids  are  distinguished  from  the  /37-acids  by  their-  higher 
melting  points,  and  by  the  fact  that  dilute  sulphuric  aoidy  which  con- 
verts the  y87-acids^  in  a  few  minutes  into  the  hydroxy-acids,  is  with- 
out action  on  them;  this  forms,  therefore,  a  ready  and  accurate 
method  of  separating  the  members  of  the  two  series.  The  whole  of 
the  evidence  is  against  the  view  that  the  first  series  are  stereo- 
isomerides  of  the  second ;  thus  both  combine  with  brom.ine  and 
hydrogen  bromide,  yielding  different  dibromides  and  monobromo- 
derivatives  ;  the  latter,  when  obtained  from  the  /37-acids,  are  readily 
converted  by  boiling  water  into  lactones,  whilst  those  from  the  a/3-acids 
yield  unsaturated  hydrocarbons  and  hydroxy-acids. 

Allylacetic  acid,  CHaiCH-CHa-CHa'COOH,  remains  unaltered  after 
boiling  for  several  houis  with  concentrated  alkali,  whereas  the  isomeric 
eLhylidenepropionic  acid,  CHs'CHiCH'CHa'COOH,  is  converted  into  an 
acid  which  is  probably  propylideneacetic  acid,CH3-CH2*CH!CH*COOH. 
AUylmalonic  acid  is  also  indifferent  towards  alkali. 
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The  conversion  of  the  lactonic  acids  (paraconic  acids)  into 
the  unsaturated  dicarboxyJic  acids  homologous  with  itaconic, 
citraconic,  and  mesaconic  acids  has  also  been  closely  followed  in 
a  large  number  of  cases,  and  the  chemical  and  physical  properties 
of  these  acids  were  found  to  be  largely  reproduced  in  their  homo- 
logues.  All  the  tcifcraconic  acids  are  very  readily  soluble  in  water, 
and  melt  below  or  slightly  above  100°,  splitting  up  at  the  same  time 
into  anhydride  and  water.;  the  solubility  of  the  itaconic  and  mesa- 
. conic  acids,  on  the  other  hand,  decreases  with  an  increasing  number 
.of  carbon  atoms.  The  itaconic  acids  melt  only  with  simultaneous 
.decomposition,  but  the  mesaconic  acids,  although  possessing  the 
highest  lAclting  points,  can  be  melted  without  decomposition  ;  the 
latter  are  identical  with  the  so-called  oxytetric  and  oxypentic  acids 
.(compare  Abstr.,  1891,  1188). 

The  conversion  of  the  itaconic  into  the  citraconic  acids  is  brought 
:about  by  dry  distillation,  some  of  the  itaconic  anhydride  passing 
-over  at  the  same  time,  the  quantity  of  the  latter  being  increased-  if 
the  distillation  is  carried  out  in  a  vacuum.  In  the  case  of  teraconic 
acid  (dimethylitaconic  acid),  the  itaconic  anhydride  is  then  exclu- 
sively formed,  but  at  the  atmospheric  pressure  some  of  the  citraconic 
anhydride  is  also  formed.  To  separate  the  citraconic  acids,  the  dis- 
tillate is  boiled  with  water,  when  the  citraconic  anhydride  distils 
over  with  the  water, 

Phenylitaconic  acid  shows  a  somewhat  anomalous  behaviour,  inas- 

-much  as,  even  when  distilled  in  a  vacuum,  it  undergoes  a  far-reaching 

■  decomposition;    if  simply  melted    in    a    vacuum,   however,   a   little 

.citraconic  anhydride  is  formed,  together  with  the  itaconic  anhj^dride, 

and  may  be  extracted  with  carbon  bisulphide,  in  which  the  latter  is 

insoluble.     If  it  be  again  heated  to  its  melting  point  (160 — lt^5°), 

which  is  approximately  the  same  as  the  temperature  at  which  it  is 

formed,  it  is  reconverted  almost  completely  into  the  itaconic  anhydride. 

The  conversion  of  the  citraconic  into  the  mesaconic  acids  is  best 
brought  about  by  the  action  of  a  small  quantity  of  bromine  on  a  chloro- 
form solution  in  bright  daylight  or  sunlight ;  the  change  takes  place  in 
a  few  minutes,  the  mesaconic  acid  separating  out  in  crystals,  which, 
after  washing  with  chloroform,  are  pure.  This  method  is  also  the 
,most  suitable  for  the  preparation  of  mesaconic  acid  itself  from  citra- 
conic acid,  with  the  modification  that  the  latter  is  dissolved  in  ether. 
That  the  hydrogen  bromide  formed  in  the  reaction  is  not  the  agent 
which  effects  the  change,  is  shown  by  the  fact  tha.t  iiydrogen  bromide 
.alone  is  incapable  of  bringing  it  about,  and  the  explanation  given  by 
Wislicenus  for  this  change  is,  therefore,  no  longer  tenable.  In 
absence  of  light  and  water,  bromine  acts  only  very  slowly  on  citra- 
conic acid,  the  chief  product  being  then  citradibromopyrotartaric  acid. 

The  itaconic  acids  are  only  attacked  with  difficulty  by  nascent 
hydrogen,  the  mesaconic  acids  more  readily,  and  the  citraconic  acids 
.*he  most  easily ;  in  all  cases  the  same  succinic  acid  is  obtained  from 
.all  three  isomerides.  When  heated  ^vith  concentrated  hydrochloric 
or  hydrobromic  acid,  and  subsequently  boiled  with  Avater,  the  itaconic 
acids  are  converted  into  the  paraconic  acids  from  which  they  were 
obtained,  except  in  the  case  of  isopropylitaconic  acid,  which,  in  place 
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....  .  .        ..    C00H-CH-CH2^  ^^     .., 

of  the  original  isopropjlparaconic  acid,  nxTP  s  O'^       '  7^^^"^^ 

an   isomeric   lactonic    acid,  which   has  probably   the    constitutional 

formula  '       ^  ^>CH*CEr2*C00H,  as  it  is  also  obtained  by  oxidising 

O CO 

isobutylsuccinic  acid  with  alkaline  permanganate.  The  change  is 
similar  to  that  which  takes  place  in  preparing  tertiary  batyl  alcohol 
from  isobutyl  alcohol. 

The  itaconic  acids  are  not  altered  by  boiling  with  soda,  except  in  so 
far  as  a  small  quantity  of  hydroxy-acid  is  formed,  whilst  the  citra- 
conic  and  mesaconic  acids  are  converted  into  the  itaconic  acids,  the 
former  more  quickly  than  the  latter.  In  no  case  was  the  formation 
of  citraconic  acids  from  either  of  the  other  two  series  observed. 
According  to  Delisle  (Abstr.,  1892,  297),  citraconic  acid  is  nnder 
these  conditions  converted  into  mesaconic  acid,  and  the  author  has 
confirmed  this  statement ;  the  exception  is  not  due  to  the  abnormal 
behaviour  of  citraconic  acid,  for  this  is  converted  as  usual  into  ita- 
conic acid ;  the  latter  is,  however,  itself  converted  by  boiling  soda 
into  mesaconic  acid.  H.   G.  C. 

Diglycollic  acid  and  Thiodigly collie  acid.  By  R.  Anschutz 
and  F.  Bieunaux  (Annalen,  273,  64!—7'S  ;  compare  Abstr.,  1891, 177). 
— Diglycullic  chloride,  0(CH2-C0(J1)2,  is  formed  when  diglycollic  acid 
is  treated  with  phosphorus  pentachloride  (2  mo  Is.)  ;  it  is  a  colour- 
less, oily,  highly-refractive  liquid,  boils  at  116°  under  a  pressure  of 
about  12  mm.,  and  is  immediately  decomposed  by  water. 

Methyl  diglycollate,  0(CH2-COOMe)2,  prepared  by  treating  the 
chloride  with  methyl  alcohol,  crystallises  in  lustrous,  colourless  plates, 
and  melts  at  36^. 

PTT  'PO 

Dirjlycollanil,  ^<qii\qq'>^^^^^  i^  obtained   when  diglycollanilic 

acid  {loc.  cit.)  is  treated  with  excess  of  acetic  chloride  ;  it  crystallises 
in  small  prisms  melting  at  111°. 

JJiglycollaidlide,  0(CH2*CO*NHPh)2,  prepared  by  treating  a  well- 
cooled  ethereal  solution  of  the  chloride  with  aniline,  crystallises  in 
colourless  needles,  and  melts  at  152^. 

PIT  "PO 

Thiodigly  collie  anhydride,   S'<CpxT^('>r)^0»   is  produced  when    the 

acid  is  boiled  with  acetic  chloride,  or  distilled  under  reduced  pres- 
sure ;  it  crystallises  in  colourless  needles,  melts  at  102°,  and  boils  at 
158",  under  a  pressure  of  about  10  mm.  ;  it  is  very  readily  decom- 
posed by  water.     The  chloride  S(CH2*C0C1)2  was  prepared. 

Methijl  thiodigly  collate,  S(CH2-COOMe)2,  is  a  colourless,  highly 
refractive  liquid,  boiling  at  135°,  under  a  pressure  of  about  11  mm. 

Thiodigly collanilic  acid,  NHPh-CO-CH3-S-CH2*COOH,  separates 
from  boiling  water  in  well-defined  crystals  melting  at  103°. 

Thiodigly collparatolilic  acid,  CuHiaSNOg,  crystallises  in  colourless 
needles,  and  melts  at  95°. 

Thiodiglijcollanilide,  S{CH2*CO*NHPh)2,  crystallises  in  needles 
melting  at  168°.  F.  S.  K. 
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Action  of  Water  on  Bromosuccinic  acid.      By  S.  Tanatar 

{J.  Buss.  Chem.  Soc,  23,  339 — 343). — When  a  solution  of  bromo- 
Buccinic  acid  is  allowed  to  remain  at  the  ordinary  temperature,  no 
change  takes  place,  but  a  solution  of  its  potassium  salt  under- 
goes considerable  decomposition  in  24  hours  under  the  same  circum- 
stances. The  amount  of  decomposition  was  measured  by  the  author 
by  the  increase  in  the  acid  titre  of  the  solution,  consecjuent  on  the 
formation  of  hydrobromic  acid.  When  the  acid  or  its  potassium  salt 
is  heated  at  100°,  decomposition  takes  place,  and  is  practically  com- 
plete within  12  hours.  The  more  dilute  the  solution,  the  more  rapid 
is  the  decomposition.  Hydrochloric  acid  does  not  greatly  influence 
the  speed  of  the  reaction.  The  products  of  the  action  of  water  on 
bromosuccinic  acid  are  inactive  lactic  acid  and  hydrobromic  acid, 
fumaric  acid  not  being  formed,  at  least  primarily.  J.   W. 

Mixed  Anhydrides  of  Hypochlorous  and  Analogous  Acids. 
By  T.  Selivanoff  {Ber.,  25,  3617— 3623).— The  author  proposes  that 
rhlorine,  when  present  in  a  compound  as  the  radicle  of  hypochlorous 
acid,  be  termed  diloryl ;  thus  he  names  the  compound  AcNHCl, 
chlorylacetamide. 

CH  'PO 
Chhrylsuccimmide,      i  >>N"C1,   is  obtained  by  the  action  of 

0112*00 

hypochlorous  acid  on  succinimide.  It  is  a  powerful  oxidising  agent. 
Primary  and  secondary  alcohols  are  oxidised,  but  trimethylcarbinol 
is  not  attacked  ;  it  may  be  employed,  therefore,  to  ascertain  whether 
a  given  alcohol  is  tertiary  or  not.  The  presence  of  water  is  necessary 
to  develop  the  oxidising  powers  of  chlorylsuccinimide ;  thus  a  solu- 
tion of  chlorylsuccinimide  in  dry  benzene  is  without  action  on  potas- 
sium iodide,  but  if  the  smallest  quantity  of  water  is  added,  iodine  is 
at  once  liberated ;  the  imide  is  decomposed  by  warm  water  into 
succinimide  and  hypochlorous  acid,  the  aqueous  solution  showing  all 
the  properties  of  hypochlorous  acid.  From  these  results,  the  author 
i-oncludes  that  chlorylsuccinimide  is  an  anhydride  or  amide  of  hypo- 
chlorous acid.  Other  similar  acid  amides  containing  chlorine,  which 
the  author  has  examined,  behave  like  chlorylsuccinimide,  and  are  con- 
sidered to  be  anhydrides  of  hypochlorous  acid. 

The  chlorine  derivatives  of  amines,  RiNHCl  and  RNCI2,  behave  in 
a  manner  analogous  to  the  derivatives  of  the  acid  amines,  and  when 
hydrolysed  with  dilute  sulphuric  acid  yield  hypochlorous  acid  ;  they 
also  have  chlorinating  and  oxidising  properties.  Thus,  dichloryl- 
ethylamide,  EtN'Cl2,  when  treated  with  water,  yields  2  mols.  HCIO. 

Succinimide,  when  treated  with  chlorylacetamide,  yields  chloryl- 
succinimide, which  is  an  anhydride  of  hypochlorous  acid,  and,  there- 
fore, chlorylacetamide  must  be  a  similar  anhydride.  In  this  way,  by 
acting  on  amines  with  chlorylacetamide  or  chlorylsuccinimide,  the 
author  has  obtained  the  following  compounds  : — Dichlorylethylamide, 
chloryldiethylamide,  chlorylpiperidine,  C5H10NCI,  chloryldipropyl- 
amide,  and  chloryldiisobutylamide.  E.  C.  R. 

Condensation  of  Ethyl  Formate  and  Succinate.  By  F. 
A-NDiiRLiNi  and  E.  Bokisi  (Gazzetta,  22,  ii,  439 — 442). — Ethyl  formatq; 
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and  succinate  react  in  presence  of  potassium  ethoxide  free  from 
potash,  and  the  product,  on  suitable  treatment,  yields  ethyl  formyl- 
auccinate,  CgHnOs;  this  may  be  purified  by  means  of  the  solid  com- 
pound which  it  forms  with  potassium  carbonate,  and  which  is 
decomposed  by  hydrochloric  acid.  The  new  substance  is  a  colourless, 
limpid  oil,  which  boils  at  125 — 126°  under  16  mm.  pressure;  it  has  a 
pleasing,  ethereal  odour,  and  is  miscible  in  all  proportions  with  alcohol 
or  ether,  but  is  insoluble  in  water.  Tt  gives  a  deep  violet  coloration 
with  ferric  chloride,  and,  on  treatment  with  hydroxylamine  hydro- 
chloride and  alkalis,  it  yields  an  oil,  probably  consisting  of  the  corre- 
sponding oxime.  W.  J.  P. 

Ethyl  Oxomalonate.  By  R.  Anschutz  and  E.  Parlato  (Ber.,  25, 
3614—3617). — Ethyl  oxomalonate,  C0(C00Et)2,  is  obtained  by  sus- 
pending dry  barium  mesoxalate  in  absolute  alcohol  and  saturating  the 
mixture  with  dry  hydrogen  chloride.  It  is  a  bright,  greenish-yellow 
oil,  of  not  unpleasant  odour,  boils  at  100 — 101°  under  14  mm.  pressure, 
and  has  a  sp.  gr.  =  1*1358  at  16°/ 16°.  When  treated  with  water, 
it  is  very  easily  converted  into  ethyl  dihydroxymalouate,  which  melts 
at  57°. 

Ethyl  dihydroxymalonate  cannot  be  distilled  without  decomposi- 
tion ;  when  heated  under  diminished  pressure,  it  loses  water  at  40°, 
and  is  converted  into  ethyl  oxomalonate ;  the  water  formed  must, 
however,  be  carefully  absorbed  by  phosphoric  anhydride,  otherwise 
ethyl  dihydroxymalonate  is  reproduced. 

Ethyl  oxomalonate  is  also  obtained  by  treating  ethyl  acetotartron- 
ate  with  the  equivalent  quantity  of  bromine,  and  distilling  the  pro- 
duct under  diminished  pressure.  E.  C.  11. 

Isomerism  of  Pumaric  and  Maleic  acids.  By  S.  Tanatar 
(Annalen,  273,  31 — 55). — Most  of  the  experiments  here  described 
have  been  previously  published  (Abstr.,  1890,  1238;  1891,  174,  175; 
1892,  1304,  et  seq). 

When  silver  malonate  is  warmed  with  a  30  per  cent,  solution  of 
dibromacetic  acid,  carbonic  anhydride  is  evolved,  and  silver  bromide 
is  deposited ;  the  solution  then  contains  a  small  quantity  of  fumaric 
acid,  a  little  maleic  acid,  a  crystalline  acid  of  the  composition  C4H6O6, 
and  a  liquid  acid.  The  crystalline  acid,  C4H6O5,  melts  at  70 — 80°,  is 
hygroscopic,  and  optically  inactive ;  it  does  not  give  fumaric  acid 
when  heated  with  water  at  200°,  or  when  boiled  with  hydrochloric 
acid,  but  when  distilled  under  reduced  pressure,  it  yields  fumaric  acid 
and  a  larger  proportion  of  maleic  acid  ;  its  salts  are  amorphous.  The 
liquid  acid  yields  fumaric  acid  and  larger  quantities  of  maleic  acid 
on  distillation  under  reduced  pressure,  and  on  prolonged  boiling  with 
hydrochloric  acid  it  gives  a  little  fumaric  acid;  it  is  inactive,  and  its 
salts  are  amorphous. 

If  levulinic    acid   has  the    constitution  CH2<[pQQ>CMe-0H,  as 

supposed  b}^  Anschiitz,  it  is  possible  that  it  would  have  an  abnormal 
lieat  of  neutralisation;  experiments  showed  that  this  was  not  the 
case.  F.  S.  K. 
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Homologues  of  Citraconic,  Itaconic,  and  Mesaconic  acids. 

By  V.  Skmenoff  {J.  Buss.  Chem.  Soc,  23,430 — 443).— Ethylic  ethyl- 
acetoacetate  was  treated  with  bromine  (2  mols.)  either  without  a  solvent, 
in  ethereal  solution,  or  under  water.  The  product,  after  removal  of 
the  excess  of  bromine  (and  of  the  ether  in  the  second  case),  was 
treated  with  excess  of  alcoholic  potash,  distilled  with  steam,  acidified, 
and  attain  distilled  with  steam.  The  residual  solution,  after  bein«^ 
filtered  to  remove  tarry  matter,  was  evaporated  to  a  smaller  bulk, 
when  small,  brownish  crystals  separated  on  cooling.  The  mother 
liquor  was  extracted  with  echer,  and  from  the  ethereal  extract  a 
further  quantity  of  organic  acid  was  obtained,  which  was  added  to 
the  first  crop  of  crystals.  The  total  yield  of  crude  acid  was  about 
25 — 30  per  cent.  ;  this  was  dissolved  in  dilute  nitric  acid,  and  boiled 
until  the  brown  colour  disappeared.  On  cooling  and  recrystallisation 
from  water,  the  acid  was  obtained  in  colourless  crystals. 

Methylmesaco?iic  acid,  C6H8O4. — The  acid  thus  prepared  is  sparingly 
soluble  in  cold  water,  but  easily  in  hot  water  or  in  ether.  When 
crystallised  from  a  boiling  aqueous  solution,  it  resembles  fumaric  acid 
in  external  appearance.  It  sublimes  in  needles  which  melt  at 
195 — 196°,  and  the  alkali  salts  are  easily  soluble  both  in  hot  and  in 
cold  water.  The  calcium  salt,  CaCeHgOi  +  3^H20,  crystallises  some- 
times in  stellate  clusters  of  prisms,  sometimes  in  single  crystals.  At 
160°  it  becomes  yellow,  but  does  not  part  with  all  its  water  below 
180°.  The  barium  salt,  BaCeHgOi  +  l^HaO,  is  precipitated  in  a  finely 
crystalline  state  from  its  aqueous  solution  on  adding  alcohol;  from  ti 
cold  solution  it  separates  in  nodules.  On  reduction  with  sodium 
amalgam,  the  acid  yields  ethylsuccinic  acid  melting  at  99 — 99"5°. 

Methylcitraconic  acid,  CfiHgOi. — 19  grams  of  methylmesaconic  acid 
was  heated  for  10  hours  in  a  sealed  tube  at  105 — llU°  with  42  grams 
of  acetic  chloride.  From  .the  product  an  anhydride  was  obtained 
distilling  at  142°  under  'oQ  mm.  pressure;  this  combined  only 
slowly  with  cold  water,  but  rapidly  with  hot  water,  giving  a  solution 
from  which  methylcitraconic  acid  crystallised  iu  the  form  of  large, 
transparent  prisms.  This  acid  is  very  soluble  in  water  or  ether, 
easily  in  boiling  chloroform,  slightly  in  benzene,  and  insoluble  in  light 
petroleum.  It  melts  at  95 — 96^,  and  decomposes  at  a  comparatively  low 
temperature  into  anhydride  and  water.  An  aqueous  solution  of  the 
free  acid  yields  the  anhydride  as  a  heavy,  yellow  oil  on  evaporation. 
The  calcium  salt,  CaCeHeOi  +  H2O,  is  more  soluble  in  cold  than  iu 
boihng  water ;  so,  likewise,  is  the  barium  salt,  which  crystallises 
Avith  1^  mol.  H2O  in  hot  solution,  and  with  4  mols.  H2O  from  a  cold 
solution.  The  silver  salt  may  be  obtained  as  a  fine,  crystalline 
powder  by  precipitation. 

A  concentrated  solution  of  methylcitraconic  acid,  heated  for  10 
hours  at  140 — 150°,  deposits  methylitaconic  acid,  C6H6O4,  on  cooling ; 
this  is  crystalline,  melts  at  165 — 166°,  is  more  soluble  in  w^ater  than 
methylmesaconic,  but  less  soluble  than  methylcitraconic  acid,  and 
crystallises  from  a  cold  solution  in  clusters  of  prisms  or  tables.  The 
transformation  of  methylcitraconic  acid  into  its  isomeride  may  be 
eflected  in  the  absence  of  water  by  heating  for  24  hours  at  100°.  The 
calcium  salt,  CaCeHgOi  +  H2O,  separates  as  small  scales  when  its 
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cold  aqneous  solution  is  heated  to  boiling ;  and  tlie  silver  salt  crystal- 
lises from  its  boiling  solution  in  rhombohedra. 

When  ethjlic  propylacetoacetate  is  brominated  and  the  product 
treated  with  alcoholic  potash,  ethylmesaconic  acid,  C7H10O4,  is  obtained  ; 
this  crystallises  in  small,  colourless  scales,  little  soluble  in  cold  water, 
but  easily  soluble  in  boiling  water  and  in  ether.  When  gently  heated, 
it  sublimes  in  small  needles  melting  at  172*5 — 173°.  The  calcium  and 
barium  salts  are  more  soluble  in  cold  than  in  hot  water,  and  the 
silver  salt  becomes  red  on  exposure  to  light.  On  reducing  with 
sodium  amalgam,  the  acid  yields  propylsuccinic  acid. 

Ethylcitraconic  acid,  C7H10O4,  is  formed  from  ethylmesaconic  acid 
similarly  to  the  metbyl  compound-  The  anhydride  boils  at  152° 
under  a  pressure  of  68  mm.,  and  the  acid  melts  at  92 — 94°,  and 
crystallises  from  water  in  the  form  of  large,  transparent  prisms. 
The  calcium  and  barium  salts,  which  crystallise  with  1  mol.  H2O  and 
•^  mol,  H2O  respectively,  separate  from  their  concentrated,  cold 
aqueous  solutions  on  boiling.  The  silver  salt  is  an  insoluble,  crystal- 
line powder. 

Ethylciti^aconic  acid  in  aqueous  solution  is  transformed  into  ethyl- 
itaconic  acid,  C7H10O4,  at  150°  ;  this  is  less  soluble  in  water  than  either 
of  its  isomerides,  and  melts  at  164 — 165°  after  softening.  The 
calcium  salt,  CaCtHsOi  +  H2O,  separates  from  the  boiling  solution  in 
flocks  ;  the  silver  salt,  which  is  also  flocculent,  i^  soluble  in  water 
and  blackens  on  boiling.  Ethylitaconic  acid,  unlike  its  isomerides,  is 
only  reduced  by  sodium  amalgam  with  great  difficulty.  J.  W. 

Stereochemical  Notation  :  a  Reply  to  Colson.  By  C.  Fkiedel 
(Compf.  rend.,  115,  994 — 995). — The  author  points  out  that  Col&on 
(this  vol.,  ii,  105,  106)  has  misrepresented  Van't  HofF's  schematic 
formulse  for  the  two  active  tartaric  acids,  probably  through  incor- 
rectly translating  the  abridged  notation.  The  author  considers  that 
the  symbolic  tetrahedron  is  much  less  likely  to  lead  to  confusion  than 
any  other  method  of  representing  optically  active  compounds. 

C.  H.  B. 

Constitution  of  Leucine.  By  E.  Schulze  {Ber.,  26,  56 — 57).— 
The  author,  in  conjunction  with  Likiernik  (Abstr.,  1891,  681),  has 
shown  that  the  inactive  leucine  obtained  by  them  from  conglutin  is 
converted  by  nitrous  acid  into  a  hydroxy-acid  which  is  identical  with 
the  acid  obtained  in  a  similar  manner  from  the  synthetical  a-amido- 
isobutylacetic  acid.  It  should  also  be  identical  with  the  leucic  acid 
of  Erlenmeyer  and  Sigl  {Ber.,  7,  1109),  but  the  authors  found  for 
their  acid  the  melting  point  52°,  instead  of  54 — 56°,  aS  given  by 
Erlenmeyer.  After  more  careful  purification,  the  author  has  now 
obtained  his  hydroxycaproic  acid  in  crystals  melting  at  54'5°. 

The  action  of  Penicillium  glatccum  on  the  synthetical  a-amidoiso- 
butylacetic  acid  has  again  been  investigated,  the  results  agreeing 
with  those  previously  obtained.  The  a-amido-acid  obtained  from 
fermentation  caproic  acid  has  also  been  subjected  to  the  action  of  the 
same  organism,  but  was  found  to  give  a  solution  of  hi^jher  loevo- 
rotatory  power  than  the  synthetical  acid,  which  must  therefore  be 
ditferent  from  the  leucine  obtained  by  the  author.  H.  G.  C. 
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Preparation  of  Zinc  Ethide.  By  M.  Fileti  and  A.  Cantalupo 
(Gazzetta,  22,  ii,  387 — 388). — The  authors  prepare  zinc  ethide  by 
exposing  a  mixture  of  zinc  turnings,  ethyl  iodide,  and  a  little  zinc 
ethide  to  diffused  light  in  an  atmosphere  of  carbonic  anhydride;  after 
a  week's  time,  all  the  ethyl  iodide  disappears,  and  on  distilling  the 
prodcct  in  an  atmosphere  of  carbonic  anhydride,  almost  the  theor- 
etical yield  of  zinc  ethide  is  obtained.  W.  J.  P. 

Derivatives  of  Nononaphthene.  By  M.  Koxovaloff  (/.  Buss. 
Chem.  Soc,  23,446 — 451). — In  the  preparation  of  the  monochloro- 
derivative  of  nononaphthene  (b.  p.  135 — 137°)  there  is  formed  a 
considerable  quantity  of  a  substance  heavier  than  water  and  volatile 
with  steam.  This  substance  the  author  fractionated,  first,  under 
reduced  pressure,  and  then  at  atmospheric  pressure  in  a  current  of 
carbonic  anhydride  ;  in  this  way,  he  succeeded  in  isolating  a  fraction 
boiling  between  280°  and  235°,  which  had  the  composition  CgHieClo. 
This  dichloride  has  the  sp.  gr.  1'1035  at  0°/0°,  and  does  not  solidify 
in  a  mixture  of  ice  and  salt.  Aniline  abstracts  hydrogen  chloride  from 
the  molecule  only  at  a  very  high  temperature,  and  even  then  incom- 
pletely. By  heating,  however,  with  dry  sodium  acetate  (2  mols.) 
and  glacial  acetic  acid  (2  mols.)  for  five  hours  at  200°,  a  considerable 
quantity  of  unsaturated  hydrocarbon  was  obtained,  which  was  dried 
and  fractionated  over  sodium ;  all  the  fractions  were  colourless,  but 
rapidly  became  brown  on  exposure  to  air.  The  lower  fractions  were 
valatile  w^ith  steam,  and  boiled  chiefly  between  139°  and  152°.  The 
portion  boiling  at  139 — 141°  gave  numbers,  on  analysis,  closely 
approximating  to  those  required  by  the  formula  CgHu.  This  hydro- 
carbon, in  acetic  acid  solution,  is  at  once  attacked  by  bromine  at  a  low 
temperature,  with  formation  of  a  crystalline  powder  easily  soluble  in 
alcohol  and  ethyl  acetate,  soluble  with  difficulty  in  ether,  and  almost 
insoluble  in  boiling  benzene.  The  crystals  from  a  weak  acetic  acid 
solution  form  long,  silky  needles.  The  bromide  rapidly  decomposes  in 
the  air,  a  tarry  mass  being  formed  ;  and  the  dry  substance  is  carbon- 
ised at  70°. 

The  fraction  boiling  at  305 — 315°  has  also  the  formula  CgHu,  but 
freezing  point  determinations  in  benzene  give  a  molecular  weight 
nearly  corresponding  with  the  formula  (C9Hi4)2.  It  is  a  heavy  oil, 
and  forms  a  tarry  mass  both  with  bromine  and  with  dry  hydrogen 
chloride.  J.  W. 

Action  of  Nitric  and  Nitrous  acids  on  certain  Organic 
Substances.  By  A.  Angf.li  (Gazzefta,  22,  ii,  325 — .340;  compare 
Abstr.,  1892,  447  and  1198). — Cramer's  demonstration  (Abstr.,  1892, 
699)  that  the  substance  obtained  by  Propper  by  the  action  of  nitric 

.     ,  -c:n-o    . 

acid  on  ethyl  acetoacetate  contams  the  group      i        i  ,  gives  weight  to 

the  author's  opinion  that  eulyte  (Gazzefta,  21,  li,  32)  contains  this 
group.  The  author  was  unable  to  obtain  an  analogous  compound  by 
the  action  of  nitric  acid  on  bromocitraconic  acid. 

The  action  of  nitric  acid  on  phenacylacetone  would  be  expected  to 
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yield  a  substance  similar  to  euljte,  as  does  acetonylacetone  (Abstr., 
1891,  890)  ;  this,  however,  is  not  the  case,  a.  substance  of  the  composi- 
tion C22Hi8N40n  being  formed.  This  crystallises  in  white  scales, 
melts  at  210°,  and  is  insoluble  in  alkalis  and  alkaline  carbonates. 

Ethyl  isodehydracetate  reacts  readily  with  fuminor  nitric  acid, 
yielding  a  m^r(>»-derivative  (?)  of  the  composition  C9H9NO5,  which 
separates  from  benzene  in  magnificent,  yellowish  crystals  melting  at 
98°.  It  is  insoluble  in  alkali  carbonates,  but  dissolves  slowly  in 
alkalis. 

The  action  of  nitrous  acid  on  a  large  number  of  substances  is  di<!^ 
cussed,  and  several  of  the  products  obtained  by  its  action  on  aromatic 
compounds  are  described. 

Isosafrole  yields  a  nitrosiie,  CH2!02!C6H3*C3H5N203,  with  nitrous 
acid ;  it  forms  white,  microscopic  crystals  melting  with  decomposition 
at  about  130°.  It  is  almost  insolable  in  most  solvents,  and  iis 
anhydride,  CH2!02!C6H3-C3H3N202,  forms  yellow  needles  melting  at 
124°  without  decomposition ;  this  is  very  soluble  in  benzene,  but  only 
sparingly  in  alcohol.  It  dissolves  in  sulphuric  acid,  and  is  precipi- 
tated unchanged  with  water. 

Methyleugenol  nitrosite  anhydride,  C6H3(OMe)2*C3HsN203,  forma 
yellow  needles  melting  at  118°,  and  closely  resembles  the  preceding 
compound. 

Lsoapiole  nitrosite,  CH2!02!C6H(OMe2)*C3H3N"203,  melts  at  about  132°, 
whilst  its  anhydride  forms  yellow  needles  melting  at  170°. 

Isobutenylphenyl  nitrosite,  C6H5'C4H7N203,  forms  beautiful,  colour- 
less needles  melting  at  1 12°  with  decomposition. 

The  author  concludes  that  the  action  of  nitrous  acid  on  unsaturate  d 
aromatic  substances  affords  a  means  of  ascertaining  whether  a  double 
bond  in  the  side  chain  is  contiguous  to  the  aromatic  nucleus  or  not ; 
with  such  substances  a  nitrosite  cannot  be  prepared,  whilst  if  the  un- 
saturated side  chain  be  united  to  the  nucleus  by  a  single  bond,  a 
nitrosite  will  be  formed  on  treatment  with  nitrous  acid. 

W.  J.  P.  " 

Action  of  Hydrogen  Peroxide  on  Aniline.  By  E.  Schunck  and 
L.  Marchlewski  {Ber.,  25,  3574—3577). — The  lake  obtained  by 
Leeds  by  the  action  of  hydrogen  peroxide  on  aniline  was  regarded 
by  Schunck  and  Brebner  as  dianilidobenzoquinoneanilide.  In 
confirmation  of  this  view,  the  authors  now  find  that  when  aniline  is 
heated  on  the  water-bath  with  a  solution  of  hydrogen  peroxide  in 
dilute  acetic  acid,  ammonia,  azobenzene,  and  dianilidoqumoneaniliae 
are  the  products.  When,  however,  a  solution  of  hydrogen  peroxide 
in  dilute  hydrochloric  acid  is  employed,  a  compound  is  formed  which 
perhaps  is  an  induline.  In  view  of  the  possibility  that  azobenzene  is 
the  primary  product  of  the  action,  and  to  throw  light  on  the  formation 
of  the  anilidoquinone,  the  authors  examined  the  reaction  between 
azobenzene  and  a  boiling  acid  solution  of  hydrogen  peroxide,  with- 
out, however,  recognising  with  certainty  the  prouuction  of  quinone. 
It  may,  therefore,  be  assumed  that  the  azobenzene.  at  the  moment 
of  its  formation,  reacts  with  the  hydroo^en  peroxide,  giving  rise 
to  quinone,  which  then  acts  on  the  excess  of  aniline. 

A.  R.  L. 
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Paraxylidine.  By  R.  Michael  (Ber.,  26,  39). — When  pure  para- 
xjlidine  is  exposed  to  a  very  low  temperature  for  a  long  time,  it 
crystallises  in  large,  colourless  plates,  frequently  united  in  twins.  It 
melts  at  15-5°,  and  boils  at  213-5°  (uncorr.)  under  762  mm.  pressure. 
The  acetyl  compound  melts  at  139-5''.  H.  G.  C. 

Some  Nitro-  and  Amido-benzylated  Bases.  By  E.  Lellmann 
and  N.  Maykr  (Ber.,  25,  3581 — 3586). — Orthodinitrodihenzylpara- 
tol*ddin,e,  C6H4Me*N(CH2'C6H4*NOo)2,  is  prepared  by  boiling  an  alco- 
holic solution  of  orthonitrobenzyl  chloride  (2  mols.)  and  paratolnidine 
for  half  an  hour,  evaporating  the  alcohol,  and  heating  the  residue 
with  aqueous  sodium  carbonate  for  some  hours  at  110 — 120°;  it 
crystallises  in  yellow  needles,  melts  at  160°,  and  is  sparingly  soluble 
in  alcohol  and  ether.  ParadinUrodibenzylparatoluidine  forms  yellow 
crystals,  and  melts  at  189°.  Only  one  nitrobenzyl  residue  can  be 
introduced  into  orthotoluidine.     Orthonitrohenzylorthotoluidine, 

C6H4Me-]SrH-CH2'C6H4-N02, 

imelts  at  96°  ;  par anifmhenzyl orthotoluidine  crystallises  in  bright  red 
needles,  and  melts  at  93°  ;  whilst  parafdtrobenzylparatoluidine  forms 
yellow  crystals,  and  melts  at  68°. 

Orthodinitrodihenzylmetadiamidohenzene,  C6H4(jS'H*CH2*C6H4*N02)2, 
is  prepared  by  heating  an  alcoholic  solution  of  1  :  2-diamidobenzene 
hydrochloride  (1  mol.)  and  orthonitrobenzyl  chloride  (2  mols.)  on  the 
water-bath ;  it  separates  in  o-reen  crystals,  and  melts  at  134°.  Ortho- 
dinitrodihenzylortliodiamidotoluene  forms  red  crystals,  and  melts  at 
129°. 

Orthonitrohenzylmetamidophenyl  orthonitrobenzyl  ether, 

N02-C6H4-CH2-NH'C6H4-0-CH2-C6H4-N02, 

IS  obtained  by  heating  metamidophenol  (1  mol.)  with  orthonitro- 
benzyl chloride  (2  mols.)  and  sodium  acetate  (2  mols.)  in  alcoholic 
solution ;  it  forms  dark  brown  crystals,  melts  at  190°,  and  is  insoluble 
in  alkalis. 

Orthonitrobenzyl  orthonitrophenol  ether,  N02*C6H4'OCH2*C6H4*"N'02,  is 
formed  by  heating  equivalent  quantities  of  potassium  orthonitro- 
phenol and  orthonitrobenzyl  chloride,  dissolved  in  alcohol,  on  the 
w'ater-bath ;  it  crystallises  in  colourless  needles,  and  melts  at  154°. 
None  of  the  new  dinitro-derivatives  described  above  could  be  con- 
verted into  azo-compounds  by  treating  them  with  alkaline  stannous 
chloride. 

Orthodiamidodibenzylaniline,  !NPh(CH2*C6H4*NH2)2,  is  obtained  by 
cautiously  reducing  the  corresponding  dinitro-base  with  stannous 
chloride  and  hydrochloric  acid  at  0°,  and  treating  the  resulting  stanno- 
chloride  with,  ammonium  sulphide;  it  forms  colourless  crystals,  and 
melts  at  187°.  Orthodiamidodibenzylparutoluidine  crystallises  in  small, 
colourless  needles,  and  melts  at  145°;  the  liydmrMoride  crystallises 
with  3  mols.  HjO,  and  the  sulphate  with  4  mols.  H2O.         A.  R.  L. 
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Propylamidophenol  and  its  Acetyl  Derivatives.  By  P.  Caze- 
NEUVE  (Compt.  rend.,  115,  1312 — 1315). — When  the  propylamido- 
phenol obtained  from  camphor  (this  voh,  i,  152)  is  simply  mixed 
with  excess  of  acetic  anhydride,  there  is  a  distinct  and  immediate  rise 
of  temperature,  and  if  the  product  is  precipitated  with  water  and 
recrystallised  from  alcohol  of  93°,  the  compound  OH'CgHjo'NHAc  is 
obtained  in  colourless  prisms,  which  melt  at  95 — 96°  and  are  insoKible 
in  water,  but  very  soluble  in  chloroform,  alcohol,  and  ether.  It  is 
insoluble  in  all  acids,  but  dissolves  in  alkalis;  an  alcoholic  solution 
gives  an  apple-green  coloration  with  ferric  chloride. 

If  the  propylamidophenol  is  boiled  with  excess  of  acetic  anhydride 
for  15  minutes,  even  without  any  sodium  acetate,  the  triacetyl  deriva- 
tive, OAc*C9Hio*NAc2,  is  obtained,  and,  when  recrystallised  from 
nlcohol,  forms  white,  very  light,  slender  needles.  It  melts  at 
138 — 139°  to  a  colourless  liquid,  which  readily  remains  in  super- 
f  Qsion ;  at  200 — 250°  under  ordinary  prf^ssure,  it  distils  with  slight 
decomposition  and  liberation  of  acetic  acid.  It  is  insoluble  in  water, 
ether,  benzene,  and  carbon  bisulphide,  and  also  in  acids  and  alkalis, 
but  dissolves  readily  in  alcohol  or  chloroform.  When  boiled  with 
water  containing  hydrochloric  or  sulphuric  acid,  it  remains  unaltered, 
but  when  boiled  with  a  solution  of  an  alkali  hydroxide,  it  dissolves 
with  hydrolysis,  and  afterwards  undergoes  further  decomposition,  the 
liquid  becoming  first  yellow  and  then  red. 

Propylamidophenol  in  alkaline  solution  is  an  energetic  developer 
of  photographic  plates,  and  hence,  if  Luraiere's  laws  are  correct  (Bull. 
SoG.  Chim.,  1892),  the  hydroxyl  and  amido-groups  must  be  in  the 
ortho-  or  para- position,  and  not  in  the  meta-position,  as  assumed  in  a 
previous  paper  (loc.  ciL).  The  para-position  is  improbable,  but  the 
ortho-position  agrees  well  with  the  properties  of  the  compound. 
Further  researches  have  shown  also  that  the  compound  from  which 
the  propylamidophenol  is  formed  is  a  nitrophenol,  and  not  a  nitro- 
ketone  as  originally  supposed.  C.  H.  B. 

Alkyl  Orthodiamines.  By  F.  Kehrmann  and  J.  Messingee  (/. 
pr.  Chem.  [2],  46,  565—574;  compare  Abstr.,  1892,  1472).— Ortho- 
nitrobenzylaniline  melts  at  74 — 75°,  and  orthonitromethylaniline 
at  34°. 

New  bai=es  have  been  obtained  by  the  oxidation  of  methyl-  and  ethyl- 
orthophenylenediamine  by  ferric  chloride ;  the  analysis  of  the  hydro- 
chloride of  the  methyl  derivative  corresponds  with  the  formula 
CuHirNijOCI  -f  H2O.  Treatment  of  orthamidodiphenylamine  with 
ferric  chloride,  yields  a  base,  C24H19N3O,  which  crystallises  in  brown- 
ish-red laminae,  having  a  bluish  lustre,  melts  at  189 — 190°,  and  is 
soluble  in  most  solvents,  except  water  and  cold  alcohol.  The  consti- 
tution of  these  bases  is  not  settled,  but  the  probabilities  are  here  dis- 
cussed. 

JDinitrojphenylphevylortliop'heAiylenediamine 

[NHPh  :  NH-CeHsCNOs),.  =  1:2], 

prepared    from    dinitrobromobenzene    and    orthamidodiphenylamine 
heated  together  witj^  sodium  acet^te^  fgrms- red^  prismatic  crystais^ 
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melts  at  170 — 171°,  and  is  nearly  insoluble  in  water,  alcohol,  and 
ether. 

Paracetamidorthonitrodiphenijlarnine,  N02*C6H4*NH'C6H4*NH*COMe, 
from  paramidoacetanilide,  sodium  acetate,  and  orthonitrobromobenz- 
ene,  crystallises  in  reddish-yellow  laminae,  and  melts  at  147 — 148°. 

Paranitrorthamidomethylaniline  [NHMe  :  NH2  :  NO2  =  1:2:4], 
obtained  by  reducing  orthoparadinitromethylaniline,  crystallises  in 
dark  red  prisms,  and  melts  at  177 — 17»°.  When  a  dilute  hydro- 
chloric acid  solution  of  the  base  is  mixed  with  pyrotartaric  acid,  a 
vellow,  crystalline  precipitate  of  methylketomethylnitrodihydroquin- 

XlZlCMe 
oxaline,  NOs'CeH^K^  1       ,  is  obtained  ;  it  has  an  intensely  bitter 

taste.  A.  G.  B. 

Dibenzoyldiamidoethylene.  By  E.  Bamberger  and  B.  Berle 
(Ber.,  25,  3653 — 3654). — The  authors  have  previously  shown  (Abstr., 
1892,  632)  that  dibenzoylcliamidoethylene  is  formed  by  the  action  of 
benzoic  chloride  and  soda  on  ^lyoxaline ;  on  treating  the  amido- 
derivative  wath  glacial  acetic  acid,  it  is  converted  into  a  second  com- 
pound, having  the  same  percentage  composition  and  molecular  weight 
as  the  dibenzoyldiamidoethylene,  but  differing  from  it  in  many  of  its 
chemical  and  physical  properties;  neither  of  these  compounds  is  acted 
on  by  alcoholic  potash,  and  their  relationship  is  probably  similar  to 
that  of  maleic  and  f  umaric  acids.  J.  B.  T. 

Diazobenzene.  By  A.  Wohl  {Ber.,  25,  3631 — 3634), — A  benzoyl 
derivative  of  diazobenzene,  of  the  formula  NO'NPh'COPh,  is  obtained 
on  agitating  a,  freshly  prepared  solution  of  potassium  diazobenzene 
with  excess  of  benzoic  chloride.  It  crystallises  in  pale  yellow  needles, 
melts  at  67°  with  explosive  decomposition,  and  decomposes  with 
evolution  of  gas  when  warmed  in  solution.  It  yields  benzanilide  when 
exposed  to  the  air  for  2 — 3  days,  or  when  reduced  with  zinc- dust  and 
acetic  acid  or  ammonium  sulphide.  When  treated  with  phenylhydr- 
azine,  it  is  converted  into  benzanilide  and  nitrous  acid. 

Silver  diazobenzene^  PhNjOAg,  is  obtained  by  adding  silver  nitrate 
to  a  dilute  alkaline  solution  of  diazobenzene.  It  is  a  greyish-white 
powder,  explodes  very  easily  when  dry,  even  when  rubbed  w^th  a 
spatula,  and  decomposes  in  a  capillary  tube  at  118°.  When  warmed 
with  dilute  nitric  acid,  it  dissolves  with  a  deep  yellow  coloration  and 
the  odour  of  nitrophenol.  When  heated  with  water  above  65°,  it  is 
decomposed.  This  salt,  therefore,  differs  from  the  stable  silver  diazo- 
benzene prepared  by  Griess  (Annalen,,  137,  54). 

The  alkaline  solution  of  the  silver  salt,  when  treated  with  excess  of 
ethyl  iodide,  yields  a  yellow  oil  containing  nitrogen ;  it  is  not  explosive, 
and  is  easily  volatile  with  steam.  E.  C.  R. 

Azo-  and  Hydrazo-benzyl  Alcohols.  By  C.  Neubert  (/.  pr. 
Chem.  [2],  46,  580— 581).— A  cowpound,  CuHgNaOj,  is  obtained  by 
heating  orthohydrazobenzoic  acid  (m.  p.  205°)  with  acetic  anhydride 
(in  mol.  prop.)  and  subliming  the  product ;  it  crystallises  in  greenish- 
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yellow  peedles,  and  melts  at  293°.  The  following  have  been  prepared 
and  will  shortly  be  fiirther  described: — Orthazohenzyl  alcoholj 
No(CfiH4*CH9*OH)9,  red  laminae,  m.  p.  165°.  Orthoht/drazobenzyl  alco- 
hol N'2Ho(C6H4-CH3-OH)2,  yellow  laminae,  m.  p.  128—124°.  Para- 
hydrazobenzyl  alcohol,  white  flocculi,  m.  p.  196°.  Farazohenzyl  alcohol^ 
dark  red  needles,  ra.  p.  above  300°.  A.  G.  B. 

Intramolecular  Formation  of  the  Azo-group.    By  E.  Lell- 
MANN  and  N.  Mayer  {Ber.^  25,  3578—3580;  compare  Abstr.,  1892, 

riTT    ,p    TT    ,-]^ 

890). — Orthazodibenzylaniline,  NPh<^       "  M,  is  obtained  by  heat- 

ing  on  the  water  bath  a  saturated,  solution  of  orthodinitrodibenzyl- 
aniline  in  toluene  with  an  excess  of  an  alkaline  solution  of  stannous 
chloride  and  an  equal  volume  of  alcohol ;  it  crystallises  in  red  needles, 
melts  at  226°,  and  is  sparingly  soluble  in  cold  benzene.     Orthazodi- 

ri  IT    ,p    TT    ,"]^ 

henzylparatoluidine,  CeH^Me'N-cC^^^  ^         M    is  prepared  in  a  manner 

similar  to  the  aniline  compound,  which  it  resembles,  and  melts  at 
211°.  When  but  a  slight  excess  of  stannous  chloride  is  used  in  the 
last  experiment,  a  red,  amorphous  azoxy -derivative, 

N-C6H,-CH2-N(CeH4Me)-CH,-aH,-K 
^N-CeH4-CH2-N(C6H4Me)-CH2-C6H4-N^    ' 

may  also  be  isolated.  Experiments  which  are  now  in  progress  show 
that  nitro-com pounds  ot  the  type  RN'(CH2!C6H4']S['02)2,  where  R  is 
an  alkyl-group,  give  rise  to  the  corresponding  amido-derivatives  on 
reduction  in  alkaline  solution.  A.  R.  L. 

Diazoamido-compounds.  By  S.  NiEMEifTOwsKi  (Ber.,  26, 
49 — 55). — It  is  usually  supposed  that  the  action  of  1  mol.  of  nitrous 
acid  on  1  mol.  of  an  amido-compound  always  brings  about  the  for- 
mation of  the  diazo-compound  alone,  but  the  author  has  observed 
cases  in  which  a  large  quantity  of  the  diazoamido-compound  is 
formed  under  these  conditions.  So  far  as  his  experiments  have  gone 
at  present,  it  appears  that  amido-compounds  having  neutral  or  only 
slightly  acid  properties  yield  considerable  quantities  of  dinzoamido- 
derivatives,  whilst  the  strongly  basic  amido-compounds  and  those 
containing  an  acid  group  such  as  carboxyl  yield  solely  the  diazo- 
compounds.  In  the  present  paper,  the  results  obtained  in  the  treat- 
ment of  orthamidoparatoluonitrile  are  discussed. 

The  preparation  of  diazoamidoparatoluonitrile  has  been  defScribed  in 
a  previous  paper  (Monatsh.,  10,  591)  ;  the  author  has  now  investi- 
gated the  yield  given  under  different  conditions,  and  finds  that  when 
1  mol.  of  nitrous  acid  is  used  for  2  mols.  of  the  amido-compound, 
a  quantitative  yield  of  the  diazoamido-derivative  is  obtained  as  usual ; 
moreover,  if  they  are  mixed  in  molecular  proportion,  the  yield  still 
amounts  to  60  per  cent.,  but  it  is  decreased  by  the  addition  of  excess 
of  acid,  until  with  a  very  large  proportion  of  the  latter  the  diazo- 
derivative  is  the  sole  product.  Diazoamidotoluonitrile  is  converted 
by  boiling  alkali  into  metahomanthranilic  acid,  NHg'CsHsMe'COOH, 

VOL.  LXIV.  i.  jp 
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and  refinous  products,  probably  formed  from  the  metahoraosalicylic 
acid,  which  is  one  of  the  primary  products  of  the  hydrolysis. 

The  metahomanthranilic  acid,  when  diazotised  under  the  condi- 
tions which  give  a  yield  of  60  per  cent,  of  the  diazoamido-derivative 
with  amidotoluonitrile,  forms  solely  the  diazo-compound,  probably 
owing  to  the  presence  of  the  strongly  acid  carboxyl-group. 

Diazoamidoparatoluonitrile  is  acted  on  by  a-  and  /3-naphthol  and 
by  resorcinol  with  formation  of  azo-derivatives  of  paratoluonitrile,  a 
more  or  less  complete  hydrolysis  taking  place  simultaneously,  so  that 
azo-compounds  of  the  corresponding  metahomanthranilic  acid  are  also 
obtained.  These  may  also  be  directly  obtained  by  the  action  of  the 
phenols  on  the  diazo-compound  of  the  acid.  P-Naphtholaz<ypara- 
tolunnitrile,  CN'CeHsMe'Na'CioHs'OH,  forms  long,  blood-red,  lustrous 
needles,  melts  at  272°,  and  dissolves  in  concentrated  sulphuric  acid 
with  a  cherry-red  colour.  The  corresponding  jS-naphtholazoparatoluic 
acid,  COOH'CflHaMe'Ns'CioHe'OH,  crystallises  in  long, pale-red  needles, 
and  melts  at  283°  ;  oc-naph tholazoparatoluic  acid  crystallises  from  acetic 
acid  in  slender  matted  needles,  and  melts  at  270°  with  decomposition. 
Eesorcinol  yields  w'th  diazoamidoparatoluonitrile  chiefly  resorcinol- 
di^azoparatolnonitrile,  C6H2(OH)2(N'2*C6H3Me*CN)2,  which  is  a  brick- 
red,  amorphous  compound,  and  melts  with  decomposition  at  287°. 

H.  G.  C. 

Conversion  of  Amines  into  Diazoimides  by  means  of  Azo- 
imide.  By  E.  Noelting  and  0.  Michel  (Ber.,  26,  86—87). — Diazo- 
imides are  formed  on  adding  a  solution  of  sodium  nitride  or  hydrogen 
nitride  to  a  solution  of  a  diazo-compound  containing  an  excess  of 
sulphuric  acid.  In  this  way,  the  authors  have  prepared  diazoimides 
from  aniline,  ortho-,  meta-,  and  para-nitranilines,  1,  2,  4-dinitraniline, 
and  sulphanilic  acid. 

1,  2,  4-Dinitrodiazobenzeneimide,  as  obtained  by  this  method, 
crystallises  from  dilute  alcohol  in  white  needles,  and  melts  at  65° 
with  decomposition.  E.  C.  R. 

Action  of  Diazo-compounds  on  Hydrazines.  By  E.  Noelting 
and  0.  Michel  (/?er.,  26,  88-r92).— According  to  Fischer  (Ber.,  10, 
1834),  diazobenzeneimide  and  aniline  are  formed  by  mixing  a  solu- 
tion of  a  phenylhydrazine  salt  with  one  ef  a  diazobenzene  salt. 
Griess  {Ber.,  9,  1659)  obtained  diazobenzeneimide,  diazobenzene- 
imidecarboxylic  acid,  aniline,  and  amidobenzoic  acid  both  by  the 
action  of  diazometamidobenzoic  acid  on  phenylhydrazine,  and  also 
by  the  action  of  diazobenzene  on  metahydrazinebenzoic  acid.  He 
also  found  that  by  the  action  of  diazosuphanilic  acid  and  diazo- 
naphthionic  acid  on  phenylhydrazine  and  of  diazobenzene  on  para- 
hydrazinebenzenesulphonic  acid,  both  the  diazo-compound  and  the 
hydtazine  are  converted  into  azoimides  (Ber.,  20,  1528). 

When  a  solution  of  diazobenzene  sulphate  containing  sufficient 
sodium  acetate  to  neutralise  the  free  mineral  acid  is  added  to  an 
ice-cold  solution  of  hydrazine  sulphate,  diazobenzeneimide,  and  am- 
monium sulphate  are  formed  together  with  a  small  quantity  of  a 
compound  which  cry6tallise4S  from  alcohol  in  white  needles.     Neither 
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p^niline  nor  "hydrogen  nitride  could  be  detected  in  the  products  of  the 
rpaction. 

Ortlio-,  meta-,and  para-nitrodiazobenzene  sulphates  and  hydrazine  in 
the  same  way  give  theoretical  yields  of  the  diazoimide  and  ammonium, 
sulphate.  In  no  case  was  nitraniline  and  hydrogen  nitride'  detected 
in  the  product. 

1:2:  4-Dinitrodiazobenzene  sulphate  in  the  same  way  yields  dinitro- 
diazobenzeneimide,  in  a  crystalline  condition,  and  ammonia. 

Diazosalphanilic  acid  and  hydrazine  yield  ammonia  and  diazo- 
benzenpimidesulphonic  acid.  The  latter  is  isolated  by  means  of  its 
phenylhydrazine  salt.  E.  C.  R. 

Action  of  Phenylcarbimide  on  Benzylbenzaldoxime.  By 
E.  Beckmann  and  E.  Fellrath  {Annalen,  273,  1 — 30). — Beckmann 
(Abstr.,  1891,  193)  has  stated  that  the  compound  melting  at  122", 
prepared  by  Goldschraidt  (Abstr.,  1890,  1412 ;  1891,  1477)  and  by 
Beckmann  [loc.  cit.),  by  treating  ^-benzylbenzaldoxime  with  phenyl- 
carbimide, is  decomposed  by  sodium  ethoxide,  yielding  carbonic 
anhydride  and  a  phenylimido-base  of  the  composition  CaoHigNa,  which 
melts  at  100°.  The  objects  of  this  work  were  to  try  and  ascertain  the 
constitution  of  this  base,  and  to  obtain  further  information  with  re- 
gard to  the  action  of  phenylcarbimide  in  general.  Although  the  former 
of  these  objects  has  been  accomplished,  the  mechanism  of  the  reaction 
by  which  the  phenylimido-base  is  formed  from  y3- benzylbenzaldoxime 
still  requires  elucidation. 

The  phenylimido-base  is  produced,  but  only  in  very  small  quan- 
■tities,  when  ^-benzylbenzaldoxime  is  treated  with  phenylthiocarb- 
imide. 

The  phenylimido-base  combines  with  methyl  iodide  at  the  ordinary 
temperature,  yielding  a  substance  which  forms  large,  monoclinic 
crystals  and  which  contains  iodine ;  when  this  iodo-compound  is 
treated  with  potash,  it  gives  a  base  which  crystallises  in  well-defined, 
monoclinic  crystals,  melts  at  905°,  and  seems,  from  analyses  and 
molecular   weight  determinations,    to    have   the   molecular   formula 

As  it  seemed  probable,  considering  its  origin  and  method  of  forma- 
tion, that  the  base  melting  at  90*5°  had  the  constitution 

CH^Ph-NMe-CPhlNPh, 

its  synthesis  from  benzylmethylamine,  CHjPh'NHMe,  and  benzanilid- 
imidochloride,  CPhCr.N^Ph,  was  attempted.  When  these  two  sub- 
stances are  heated  together  at  100",  they  combine  to  form  a  crystalline 
hydrochloride,  which,  on  treatment  with  potash,  gives  a  crystalline 
hase  of  the  molecular  formula  CoiH^oNo ;  this  base  forms  well-defined 
crystals,  melts  at  67°,  and  is  evidently  not  identical  with  the  base 
melting  at  90*5°.  Nevertheless,  a  phenylimido-base  melting  at  100°, 
and  identical  with  the  compound  obtained  from  the  product  of 
the  action  of  phenylcarbimide  on  y8-benzylbenzaldoxime,  can  be 
directly  prepared  by  treating  benzanilidimidochloride  with  benzyl- 
amine  ;  this  fact  shows  that  in  the  phenylimido-base  the  carbon  and 
nitrogen  atoms    are    combined   in   the   order   given  in  the  amidine 

p  2 
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formula,  CHaPh'NH'CPhlNPh,  but  it  does  not  exclude  as  impossible 
the   tetrahydroquinazoline  constitutioQ  represented  bj  the  formula 

In  order  to  settle  the  question  of  the  constitution  of  the  phenyl- 
imido-base,  the  products  of  the  interaction  of  benzanilidimidochloride 
and  other  amido-compounds  were  studied.  A  base  of  the  molecular 
formula  C^oHihjN^o  is  obtained  when  benzanilidimidochloride  is  treated 
with  orthotoluidine,  and  the  hydrochloride  produced  in  this  way  de- 
composed with  potash ;  it  crystallises  in  small,  colourless  needles, 
and  melts  at  110°.  If  reduced  with  sodium  amalgam  in  boiling 
alcoholic  solution,  it  yields  a  mixture  of  bases,  which,  when  shaken 
with  potash  and  benzenesulphonic  chloride,  gives  orthotoluidine- 
phenylsulphone,  C6H4Me-NH-802Ph  (m.  p.  124°),  and  henzyl- 
anilinepTienyUuljpJione,  CHjPh'NPh'SOoPh.  The  last-named  compound 
crystallises  from  alcohol  in  long  needles,  melts  ai;  119°,  and  is  easily 
separated  from  the  other  sulphone,  as  it  is  insoluble  in  potash.  The 
readiness  with  which  reduction  takes  place  and  the  nature  of  the 
compounds  so  formed  show  that  the  original  base,  melting  at  110°, 
is  an  orthotolylphenylbenzenylam{din&  of  the  constitution 

C6H4Me'NH-CPh:NPh, 

and  not  a  tetrahydroquinazoline  of  the  constitution 

CH.-NPh 

The  base  of  the  molecular  formula  CQeHojISTj,  prepared  from  benz- 
anilidimidochloride and  benzylaniline  in  like  manner,  melts  at  111*^ ; 
on  reduction  with  sodium  amalgam,  it  yields  benzylaniline,  so  that  it 
is  doubtless  a  phenylbenzylphenylbenzenylamidine  of  the  constitution 
CHoPh-NPh-CPhlNPh. 

The  results  of  the  experiments  just  described  having  indicated  a 
method  by  which  the  constitution  of  the  phenylimido-lDase  could  be 
determined,  the  compound  in  question  was  reduced  with  sodium 
amalgam  and  the  products  separated  with  the  aid  of  soda  and  benz- 
enesulphonic  chloride ;  in  this  way,  benzylaminephenylsulphone, 
CHaPh-NH'SOaPh,  melting  at  87",  benzylanilinephenylsulphone, 
melting  at  119°,  and  small  quantities  of  anilinephenylsulphone,  melt- 
ing at  109°,  were  obtained,  so  that  the  phenylimido-base  is  doubtless 
a  benzylphenylbenzenylamidine  of  the  constitution  given  above  ;  this 
view  is  confirmed  by  the  fact  that,  as  a  secondary  base,  it  interacts 
with  benzenesulphonic  chloride,  yielding  a  compound  melting  at  148°, 
and  also  with  benzyl  chloride,  forming  an  oily  benzyl  derivative. 

When  the  base  melting  at  67°,  obtained  by  the  action  of  benzyl- 
methylamine  on  benzanilidimidochloride,  is  reduced  with  sodium 
amalgam,  it  is  decomposed  into  aniline,  benzylaniline,  and  benzyl- 
methylamine,  which  can  be  separated  with  the  aid  of  benzenesulph- 
onic chloride  ;  bevzylmethylamincphenylsulplione^  CHsPh'NMe'SOaPh, 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  well- 
defined  plates  melting   at  93°.      When    the   base  melting  at  67°  is 
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lieated  with  hydrochloric  acid  at  about  200°,  ii  is  decomposed  into 
aniline,  benzylmethylamine,  and  benzoic  acid.  These  reactions  sliow 
that  the  base  is  a  henzylmethylphenylhenzenylamidine  of  the  constitu- 
tion represented  by  the  formula  CHaPh-NMeiCPhiNPh. 

The  base  melting  at  90*5°,  prepared  by  methylating  the  phenyl- 
imido-base,  is  reduced  by  sodium  amalgam  in  alcoholic  solution, 
yielding  dibenzylamine  and  methylaniline,  which  can  be  separated 
with  the  aid  of  benzenesulphonic  chloride  ;  dibenzylaminephenylsulph- 
one,  S02Ph*]S'(CH2Ph)2,  and  methylauilinephetiylsulphouej 

NMePh-SO^Ph, 

are  crystalline  compounds  melting  at  68°  and  79°  respectively.  The 
base  melting  at  90*5°  is  also  decomposed  by  concentrated  hydrochloric 
acid  at  200°,  yielding  methylaniline,  benzylaniline,  and  benzoic  acid. 
When  treated  with  bromine  in  chloroform  solution,  the  base  is  con- 
verted into  a  colourless  compound  of  the  composition  C2iH2oN2Brv, 
which  melts  at  228 — 229°  with  decomposition  ;  this  bromo-derivative 
is  readily  decomposed  by  cold  alcoholic  silver  nitrate,  yielding  a  com- 
pound of  the  composition  C2iHi9lSr2Br.  which  crystallises  in  plates  and 
melts  at  102°.  These  reactions  show  that  the  base  is  ?i  phenylmethyl- 
henzylbenzenylamidine  of  the  constitution  represented,  by.  the  formula 
CHjPh-NiCPh-NMePh. 

Attempts  to  prepare  the  compound  (benzylphenylcacbamide)  melt- 
ing at  168°,  which,  according  to  Goldschmidt  {Ber.,  23,  27/46),  is  pro- 
duced by  the  action  of  phenylcarbimide  on  y^-benzylbenzaldoxime  we^re 
unsuccessful.  ¥.  S.  K. 

Action  of  Amines  and  Ammonia  on  the  Dinitrosacyls.    By 

A.    F.  HoLLEMAN  (Bee.  trav.   Ghim.,  11,  258 — 274;    compare  Abstr., 

1889,   50;   1892,    971). — Dipheiiyldinitrosacyl,    /       -vr  A'  ^®  prepared. 

by  treating  acetophenone  with  red  nitric  acid  for  24  hours>at  the 
ordinary  temperature.  The  product  is  washed  with  water  and  re- 
crystallised  from  ether  and  glacial  acetic  acid,  and  amounts  to  75  pec 
cent,  of  the  acetophenone  used.  It  ibrms  colourless,  monoclinic 
tablets,  of  which  full  crystallographic  details  are  given  : — a  .  b  :  c  =^ 
1-6156  :  1  :  1-6021 ;  (3  =  61°  41'.  When  diphenyldinitrosacyl  is  heated 
at  100°  with  dry  aniline  in  ethereal  solution,  it  is  decomposed  into 
benzanilide  and  a  dark-brown,  crystalline  substance,  which,  on  further 
cautious  heating,  is  converted  into  a  yellow,  cry.'^talline  substance 
melting  at  205°,  and  having  the  composition  CisHiiNaOo*^  This  is 
much  more  stable  than  the  dinitrosacyl,  as  it  resists  the  action  of 
concentrated  hydrochloric  acid  at  110°;  on  boiling  with  strong 
potash,  however,  it  is  decomposed  into  ammonia,  aniline,  and  benzoic 
acid.     It  is  probably  formed  by  the  condensation  of  a  second  aniline 

CBziN-O 
molecule  with  the  residue,  '      . ,,    '  ,  left  after  the  removal  as  benz- 

anilide   of  one  of  the  benzoyl  groups  of  the   dinitrosacyl,   and   has 

(BzN-NPh 

therefore,  the  constitution,   I  ^^ .  ^^   I        .     By    the    further   action    of 
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aniline  the  second  benzoyl  group  is  also  detached  as  benzanilide, 
whilst  at  the  same  time  diphenylcarbamide  is  formed.  The  latttr 
also  results  directly  by  boiling  an  aniline  solution  of  the  dinitrosacyl 
for  some  time.  This  formation  of  diphenylcarbamide  bears  a  certain 
analogy  to  that  of  phenylcarbamide  and  dipbenylguanidine  by  tbe 
action  of  aniline  on  mercuric  fulminate,  and  saggests  that  the 
nucleus  C2N2O2  is  the  same  in  both  fulminate  and  dinitrosacyl  (com- 
pare Abstr.,  1892,  64,  446),  a  view  which  is  confirmed  bj^  the  form- 
ation of  a  small  quantity  of  guanidine  along  with  benzamide,  when 
diphenyldinitrosacyl  is  heated  with  20  per  cent,  aqueous  ammonia 
for  three  hours  at  120—140°. 

When  paratoluidine  is  substituted  for  the  aniline,  the  action  is 
analogous,  the  product  forming  brilliant  needles,  melting  at  210"^, 
and  having  the  composition  C16H13N3O2.  With  alcoholic  ammonia  at 
100°,  a  red  product  is  formed,  which  on  purification  yields  a  sub- 
stance crystallising  in  long,  brillant,  white  needles,  melting  at  135°, 
and  having  the  composition  C9H7N3O2.  It  is  completely  broken  up  by 
prolonged  heating  with  aqueous  ammonia. 

Dianisyldinitrosacyl  behaves  in  a  similar  way  with  aniline,  anis- 
anilide  and  a  white,  crystalline  substance  melting  at  125°,  and  having 
the.  composition  deHia^^Os,  being  formed. 

Methylaniline  has  no  action  on  the  dinitrosacyls.  Jx.  W. 

Phenylanilcyanamide     and     /3-Diphenylseniithiocarbazide. 

By  D.  TivoLi  (Gazzetta,  22,  ii,  379—386;  compare  Abstr.,  1892, 
1323). — On  passing  cyanogen  chloride  into  an  ethereal  solution  ot 
diphenylhydrazine,  the  hydrochloride  of  the  base  separates  eLudphenyl- 
anilcyananiide,  NPha'NH'CN,  remains  in  solution ;  this  forms  colour- 
less crystals  melting  at  97°,  and  when  pure  is  unaltered  on  exposure 
to  the  air.  It  is  very  soluble  in  alcohol  or  benzene,  less  so  in  acetic 
acid,  and  insoluble  in  water;  it  is  decomposed  by  acids,  and,  with 
dilute  potash,  gives  an  intense  blue  liquid.  It  gives  the  normal 
n.olecular  weight  by  the  cryoscopic  method  in  acetic  acid  solution. 
The  hydrochloride,  NPh2'mi'CN,2HCi,  forms  minute,  white  needles 
melting  at  162°;  it  is  very  soluble  in  alcohol,  sparingly  so  in  light 
petroleum,  chloroform,  or  benzene,  and  insoluble  in  ether.  It  does 
not  reduce  Fehling's  solution,  but  reduces  ammoniacal  silver  nitrate, 
and  with  --dilute  copper  sulphate  solution,  gives  a  magnificent  red 
coloration,  ,soon  changing  to  violet.  It  reduces  platinic  and  auric 
chlorides  vwithout  combining  with  the  salts.  Its  aqueous  solution 
soon  decomposes  with  separation  of  the  base,  which  is  best  prepaied 
in  the  pure  state  by  this  means.     The  picrate, 

NPha-NH-CST.CeHaO  (N02)3, 

is  obtained  in  large,  garnet-«coloured  crystals,  which  melt  at  172° 
with  decomposition ;  it  is  very  soluble  in  benzene,  and  sparingly  so  in 
alcohol,  ether,  and  water.  On  rapid  heating,  it  decomposes  ex- 
plosively with  carbonisation. 

IS-Biphenylsemithiocarlazide,  NH2*CS'NH*NPh2,  is  obtained  by  the 
action  of  ammonium  sulphide  on  phenylanilcyanamide  in  alcoholic 
solution.     It  forms  beautiful,  colourless  crystals,  melts  at  202°,  and 
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gives  a  normal  molecular  weight  bj  the  cryoscopic  method  in  acetic 
acid  solution.  It  has  a  bitter  taste,  is  very  soluble  in  alcohol, 
benzene,  chloroform,  acetic  acid,  or  acetone,  sparingly  so  in  ether,  and 
insoluble  in  water  or  light  petroleum.  W.  J.  P. 

Stereochemistry    of  Unsymmetrical    Hydrazones.      By    A. 

Hantzsch  (Ber.,  26, 9—17  ;  compare  Abstr.,  1892,  338,  798,  andfollow- 
in^r  abstract). — The  existence  of  stereochemically  isomeric  hydrazones 
of  unsymmetrical  ketones,  X'CO'Y,  has  been  proved  in  the  case 
of  the  phenylhydrazone  of  anisyl  phenyl  ketone,  and  the  diphenyl- 
hydrazones  (unsymmetrical)  of  anisyl  phenyl  and  paratolyl  phenyl 
ketones.  In  these  and  other  cases,  only  one,  the  a-,  hydrazone  is 
obtained  by  the  action  of  the  hydrazine  on  the  ketone  itself,  but  if, 
instead  of  the  ketone,  its  chloride,  X'COla'Y,  be  used,  then,  in  each 
of  the  cases  above  mentioned,  two  isomeric  crystalline  hydrazones 
are  obtained.  (In  other  cases  an  oil  was  obtained  which  could  not 
be  induced  to  crystallise,  and  was  probably  a  mixture  of  the  two 
isomerides.)  The  two  substances  are  structurally  identical,  for 
they  have  the  same  composition,  the  same  molecular  weight  as 
determined  by  Raoult's  method,  and  are  both  decomposed  by 
alcoholic  hydrochloric  acid  into  ketone  and  hydrazine.  That  they 
are  isomeric,  however,  is  evident  from  their  difference  in  melting 
point,  solubility,  and  chemical  behaviour.  But  the  isomerism  is 
geometrical  and  not  structural,  for  were  it  the  latter,  then  a  symme- 
trical ketone,  X-CO'X,  such  as  benzophenone,  ought  equally  to  yield 
two  hydrazones,  but  this  is  not  the  case  ;  further,  the  two  possible 
structurally  isomeric  formulae 

f  >C:N-NHPh  and  f  >C<  Jpj^ 

repesent  the  isomerism  as  conditioned  by  the  presence  of  a  "  mobile 
hydrogen  atom."  But  it  cannot  be  thus  conditioned,  for  the  diphenyl- 
hydrazones  also  exhibit  isomerism  of  this  kind,  although  in  them  the 
"  mobile  hydrogen  atom  "  is  absent,  being  replaced  by  phenyl.  It  is 
therefore  necessary  to  have  recourse  to  geometrical  formulae  for  an 
explanation.  The  following  formulae  are  proposed,  and,  in  assigning 
the  second  to  the  less  stable  /:i-hydrazone,  the  analogy  with  the 
isomeric  oximes  was  used  as  a  guide ;  in  the  case  of  these  compounds, 
it  is  the  less  stable  configuration  which  has  the  OH  of  the  oximido- 
group  nearer  to  the  substituted  phenyl. 

C6H5.C*C6H4X  Cells*  C*C6H4X 

R-NPh-N"  *  N-NPh-R  * 

a-Hydrazone.  j8-Hydrazone. 

The  a-isomerides  are  more  stable,  more  soluble,  and  have  a  higher 
melting  point,  than  the  /3-compounds.  The  latter  are  almost  entirely 
converted  into  the  former  by  the  action  of  hydrogen  chloride,  and  by 
the  successive  action  of  acetic  chloride  and  ammonia ;  by  the  latter 
method,  however,  a  conversion  of  the  a-  into  the  /3- variety  can  also  be 
effected,  but  only  to  a  very  slight  extent. 
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The  paper  also  contains  an  attemped  refutation  of  Auwers  and  V. 
Meyer's  stereochemical  formulas  for  isomeric  hydrazones,  and,  «8  an 
appendix,  a  reply  by  Meyer  to  these  objections.  C.  F.  B. 

Stereochemical  Phenylhydrazones  and  Diphenylhydr- 
azones.  By  B.  Overton  (Ber.,  26,  18 — 34). — This  paper  contains 
the  experimental  matter  on  which  the  deductions  in  the  preceding 
abstract  are  based.  The  stereochemical ly  isomeric  hydrazones  were 
obtained  by  mixing  the  ketochloride  with  the  hydrazine  in  ethereal, 
or  sometimes  in  acetic  acid  solution,  great  care  being  taken  that 
all  the  materials  w^ere  quite  pure.  When  the  reaction  was  complete, 
often  only  after  several  days,  the  phenylhydrazine  chloride  was  filtered 
off,  any  excess  of  phenylhydrazine  removed  by  shaking  with  hydro- 
chloric acid,  and  the  ethereal  solution  allowed  to  evaporate  at  the 
ordinary  temperature.  The  a-hydrazone  crystallises  first,  and  then 
the  13- ;  the  yield  of  the  latter  was  never  greater  than  about  10  per 
cent.  By  the  action  of  the  hydrazine  on  the  ketone,  the  a-variety 
only  was  obtained. 

Anisyl  phenyl  ketochloride  yields,  with  phenylhydrazine,  an 
a-hydrazone,  forming  colourless,  ill-defined  crystals  mefting  at  132°, 
and  a  /J-hydrazone,  which  forms  a  pale-coloured  powder,  or  small, 
transparent,  crystalline  scales,  and  melts  at  90°  ;  both  of  these  dis- 
solve in  acetic  chloride,  yielding  an  additive  compound, 

OMe-CfiHi-CPhiN'-NHPhjAcCl, 

which  forms  a  transparent,  horny  mass,  decomposed  by  water  into 
ketone  and  acetylphenylhydrazine,  by  ammonia  into  the  hydrazone 
and  acetamide.  With  benzoic  chloride,  an  analogous  reaction  occurs. 
With  diphenylhydrazine,  the  ketochloride  yields  an  a-diphenylhydr- 
azone  crystallising  in  yellow  prisms,  and  melting  at  151 — 152'',  and  a 
somewhat  darker  /3-compound  melting  at  115°.  These  are  much  more 
stable  than  the  monophenyl  compounds,  and  no  cases  of  inter-con- 
version were  observed. 

Paratolyl  phenyl  ketone  yields,  with  phenylhydrazine,  the  a-hydr- 
azone in  fine,  white  crystals  melting  at  109°.  If  the  ketochloride  is 
used,  an  oily  product  is  obtained,  from  which  no  crystalline  substance 
could  be  separated.  With  diphenylhydrazine,  two  diphenylhydr- 
azones  were  obtained  :  the  a-  in  yellow  crystals  melting  at  122°,  the  /i- 
in  tiny,  yellow  crystals  melting  at  95 — 96". 

Parachlorobenzophonone  yields  a  white  phenylhydrazone  melting 
at  106°,  and  a  yellow  diphenylhydrazone  melting  at  180°.  From  the 
ketochloride,  uncrystallisable  substances  only  were  obtained. 

Orthochlorobenzophenone  yields  only  an  oily  monophenylhydrazone, 
and  the  same  is  the  case  with  the  ketochloride. 

Chlorobenzile,  CPh'0*CPhCl2,  j'ielda,  with  phenylhydrazine,  the 
dihydi'azone  in  yellow  crystals  melting  at  225°.  With  diphenylhydr- 
azone, it,  as  well  as  benzile  itself,  yields  only  a  monohydi^azono  in 
yellow  crystals  melting  at  108°. 

For  the  more  general  properties  of  these  hydrazones,  especially  the 
isomeric  ones,  reference  must  be  made  to  the  preceding  abstract.  The 
formulea  of  the  two  classes  of  compounds  are  as  belc"vv. 
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CXY:N-NHPh,  CXYiN-NPhj. 

Phenylhydrazones.  Diplienjllijdrazonos, 


C.  F.  B. 


Hexahydrobenzoic  acid.  ByO.  Aschan  (Ber.,  25,  3658—3661). 
The  author  considers  that  the  differences  observed  by  Markovnikoif 
(this  vol.,  i,  93)  between  hexahydrobenzoic  acid  and  "  heptanaph- 
thenic  acid  "  are  insufficient  to  prove  their  isomerism ;  hexahydro- 
benzoic acid  in  alkaline  solution  is  scarcely  acted  on  by  potassium 
permanganate,  even  in  11^  hours,  whilst  A^-tetrahydrobenzoic  acid  is 
immediately  oxidised.  Markovnikoif's  acid  probably  contained  a 
little  A^-tetrahydrobenzoic  acid  (m.  p.  29^),  which,  would  account  for 
the  different  result  observed  by  h.im. 

The  reduction  of  benzoic  acid  by  means  of  sodium  amalgam  pro- 
ceeds slowly,  unless  pure  mercury  is  employed. 

Calcium  hexahydrobenzoate  is  stated  by  Markovnikoff  to  crystal- 
lise with  5H2O,  whilst  the  author's  analyses  indicated  4H2O  ;  and 
fresh  determinations  confirm  the  previous  results ;  the  difference 
is  probably  due  to  the  method  of  drying  the  salt  and  to  th.e  solvent 
employed  tor  its  purification.  J.  B.  T. 

Acids  from  Baku  Petroleum.  By  0.  Aschan  {Ber.,  25,  3661 
• — 3670). — A  summary  of  the  author's  previous  work  on  this  subject 
(compare  Abstr.,  1891,  737,  and  1892,  1452,  1481)  and  on  hydro- 
benzoic  acids.  The  lower  naphthenecarboxylic  acids  are  not  hexa- 
methylene  derivatives,  and  do  not  belong  to  the  same  polymethyleue 
series  as  the  hydrocarbons.  Zaloziecki's  suggestion  (Abstr.,  1891, 
999),  that  the  carboxylic  acids  are  "  lactoalcohols," 

C«H2m_i*CH<[q_^>CH'0H, 

is  disproved  by  the  fact  that  they  are  not  acted  on  by  hydrochloric 
acid,  even  when  heated  with  it  at  250°,  and  they  have  all  the  pro- 
perties of  acids. 

Zaloziecki  states  that  on  oxidation  with  sulphuric  acid  and  potas- 
sium dichromate,  heptanaphthenecarboxylic  acid  yields  fatty  acids  of 
high  molecular  weight;  the  author  is  unable  to  confirm  this,  as,  under 
the  conditions  stated,  he  obtained  a,cetic  and  succinic  acids  in  some 
quantity,  together  with  unchanged  heptanaphthenecarboxylic  acid 
and  a  trace  of  oxalic  acid.  J.  B.  T. 

Orthonitrobenzylmetamidobenzoic  acid.     By  C.  Paal  and  E. 

Tkitzweiler  (i^er.,  25, 3590 — 3607) . — Orthonitrohenzylmetamidohetizoic 
acid,  NOs-CeHi-CHa-NH-CeHi-COOH,  is  prepared  by  boiling  an 
alcoholic  solution  of  orthonitro benzyl  chloride  and  metanitrobenzoic 
acid  in  molecular  proportion  for  6 — 7  hours ;  the  main  portion  separ- 
ates on  cooling.  It  forms  yellow  leaflets,  melts  at  170 — 171^  and  is 
insoluble  in  water.  The  potassium  salt  crystallises  from  alcohol  in 
yellow  needles,  and  melts  at  196";  its  aqueous  solution  gives  pre- 
cipitates on  the  addition  of  barium  and  calcium  chlorides  or  of  salts  of 
the  heavy  metals.     The  etkyl  salt  forms  small,  amber-coloured  crys-^ 
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tals,  and  melts  at  100°.  The  nitro-group  in  this  acid  could  not  bo 
reduced  to  the  amido-group  by  means  of  zinc-dust.  The /ormT/Z  de- 
rivative, N"02-C7H6-N(COH)-C6H4-COOH,  crystallises  in  brownish, 
jagged  prisms,  and  melts  at  195° ;  whilst  the  acetyl  derivative  forms 
small,  yellowish  crystals,  and  melts  at  239°.  Both  these  derivatives 
yield  indazylbenzoic  acid  (see  below)  on  reduction  with  tiu  and 
hydrochloric  acid,  or  with  zinc-dust  and  acetic  acid,  together  with  a 
compound  melting  at  156 — 157°,  bat  hydrogenised  quinazoylbenzoic 
acids  are  not  produced  (compare  Abstr.,  1892,  81). 

N" 

Metindazylhenzoic  acid,  C6H4<  I      >N-C6H4*COOH,  is  obtained  by 

reducing  an  alcoholic  solution  of  the  nitrobenzylamidobenzoic  acid 
with  tin  and  hydrochloric  acid.  ]t  crystallises  in  concentrically 
grouped,  white  needles,  melts  at  211°,  and  is  sparingly  soluble  in 
alcohol,  benzene,  and  hot  mineral  acids.  The  hydrochloride  and  the 
acid  sulphate  are  dissociated  by  water;  the  latter  melts  at  146 — 148". 
An  aqueous  solution  of  the  sodium  salt  gives  precipitates  with  barium 
and  calcium  chlorides,  and  with  salts  of  the  heavy  metals.  The  ethyl 
salt  melts  at  92°.  .  ^ 

Orthometazobenzenedicarhoxylic  acid,  No(C6H4*COOH)2,  is  formed 
by  oxidising  metindazylbeijzoic  acid,  dissolved  in  glacial  acetic  acid, 
with  chromic  acid.  It  crystallises  in  aggregates  of  red  needles,  melts 
at  237°  with  decomposition,  and  is  sparingly  soluble  in  alcohol  and 
ether.  Aqueous  solutions  of  the  alkali  salts  do  not  give  a  precipitate 
with  barium  chloride  until  boiled  with  it.  The  hydrazo-acid  is  ob- 
tained by  reducing  an  ammoniacal  solution  with  zinc-dust ;  it  crys- 
tallises in  small,  almost  white  needles,  melts  at  206°  with  decomposi- 
tion, and  is  readily  soluble  in  the  ordinary  solvents.  A  solution  of  the 
sodium  salt  gives  no  precipitate  with  barium  chloride,  but  voluminous 
precipitates  are  produced  with  lead  and  zinc  salts,  as  also  with  silver 
nitrate  ;  the  silver  salt  is  very  unstable.  When  the  azo-acid  is  reduced 
with  tin  and  hydrochloric  acid,  orthometahenzidhiedicarhoxylic  acid  is 
formed  ;  it  is  being  further  examined.  A.  R.  L. 

Ethyl  Azobenzenecyanacetate.  By  F.  Kruokeberg  (/.  pr.  Chem. 
[2],  46,  579—580;  compare  Mailer,  Abstr.,  1888,  823).— This  com- 
pound may  be  prepared  by  the  action  of  diazobenzene  chloride  on  ethyl 
cyanacetate  in  presence  of  sodium  acetate  ;  it  crystallises  in  silky 
needles,  and  melts  at  106 — 108°.  The  potassium  compound,  CtiHioKNaOg 
-f  .2H2O,  was  obtained,  and  from  this  the  other  metallic  compounds, 
which  are  mostly  coloured  and  sparingly  soluble,  were  prepared. 
When  the  solution  of  the  potassium  compound  is  treated  with  excess 
of  acetic  or  hydrochloric  acid,  the  original  compound  (m.  p.  108°)  is 
obtained;  but  if  the  calculated  quantity  of  acid  be  employed,  an 
isomeride,  which  crystallises  in  rhombohedra  and  melts  at  82°,  is 
isolated.  The  isomeride  of  higher  melting  point  requires  40  times 
its  weight  of  benzene  to  dissolve  it  at  the  ordinary  temperature ;  the 
other  only  requires  four  times  its  weight.  Warming  with  hydro- 
chloric acid  will  also  effect  the  conversion  from  the  higher  melting 
point  to  the  lower ;  hot  acetic  anhydride  effects  the  reverse  change. 
The    ethyl    derivative,    N2Ph-CEt(CN)-C00Et,    obtained    from   the 
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potassium  componnd  and  ethyl  bromide,  forms  rhombic  crystals,  and 
melts  at  72° ;  the  benzoyl  derivative  crystallises  in  needles,  and  melts 
at  158°.     A  dihromo-derivative,  CuHgBraNaOa,  and  the  amide, 

N2Ph-CH-(C]S')-CONH3 

(m.  p.  245°),  were  prepared,  the  latter  from  both  isomerides. 

A.  G.  B. 

Anilidosalicylic  acid.  By  R.  Diekbach  (Annalen,  273,  117 — • 
126).—Anilidosalicylic  acid,  NHPh-C6H3(OH)-COOH 

[OH  :  COOH  :  NHPh  =1:2:4], 

is  formed  in  small  quantities,  together  with  dianilidoquinoneanil, 
azophenine,  and  resinous  products,  when  diazosalicylic  acid  is 
treated  with  aniline  in  benzene  solution,  a  very  energetic  reaction 
taking  place  with  evolution  of  nitrogen  and  carbonic  anhydride.  It 
crystallises  in  colourless  needles,  melts  at  217*5°,  is  almost  insoluble 
in  cold  water,  and  gives  a  violet  coloration  with  ferric  chloride ;  on 
distillation  with  lime,  it  seems  to  yield  paranilidophenol.  The  hariwni 
salt,  (Ci3HioN03)2Ba  +  6H2O,  is  readily  soluble  in  hot,  but  only 
sparingly  in  cold,  water,  and  begins  to  decompose  at  231°.  The 
sulphate,  (CiaHnJS  03)2,112804,  crystallises  in  rose-coloured  tufts,  and 
dissolves  freely  in  water  aud  alcohol. 

Aniliae  bromosalicylate,  C7H5Br03,NH2Ph  [OH  :  Br  :  COOH  = 
1  :  2  :  4],  crystallises  from  hot  water  in  long  needles,  and  melts  at 
134°. 

Browtosalicylanilide,  OH*C6H3Br*CO*ISrHPh,  is  formed  when  aniline 
bromosalicylate  is  treated  with  phosphorus  trichloride  and  the  mix- 
ture heated  at  170°  ;  it  crystallises  from  alcohol  in  long  needles,  melts 
at  222",  and  is  soluble  in  soda. 

Biyiitranilidosalicylic  acid,  COOH-C6H3(OH)-"NH-C6H3(N02)a 

[OH  :  COOH  :  ]^H  =  1  :  2  :  4], 

can  be  obtained  by  heating  an  alcoholic  solution  of  amidosalicylic 
acid  with  dinitrochlorobenzene  at  130°  ;  it  crystallises  in  slender, 
red  needles,  melts  ab  272°,  and  dissolves  in  alkalis  with  a  dark  red 
coloration. 

Diamidanilidosalicylic  acid,  COOH-C6H3(OH)  •NH'C6H3(NH2)2, 
prepared  by  reducing  the  preceding  compound  with  stannous  chlor- 
ide, is  a  colourless  substance,  but  its  solutions  in  alkalis  quickly  turn 
deep  blue,  and  its  acid  solutions  reddish.  The  sulphate  crvstallises  in 
rose-coloured  needles. 

Nitramidanilidosalicylic  acid,  COOH-C6H3(OH)-NH-CbH3(NH2)'N02, 
is  obtained  when  the  dinitranilido-acid  is  reduced  with  ammonium 
sulphide ;  it  forms  red  crystals,  and  is  soluble  in  acids. 

Nitrojoheny lazimidosalicy  lie  acid, 

no2-C6H3<^>:n^-C6H3(oh)-cooh, 

is  formed  when  the  preceding  compound  is  treated  with  amyl  nitrite 
and  hydrochloric  acid  in  alcoholic  solution  ;  it  crystallises  m  colour- 
less needles,  and  melts  at  269°  with  decomposition.  F.  S.  K, 
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The  Stereoisomeric  Isopropylphenylgly collie  acids.  By  M. 
FiLETi  (/.  pr.  Chem.  [2],  46,  560— 563).— These  acids  are  separated 
by  means  of  quinine  and  cinchonine.  Bj  recrystrtllising  the  quinine 
salts  from  aqueoas  alcohol,  the  laevorotatory  acid  is  obtained  pure, 
but  the  dextrorotatory  acid  cannot  be  freed  from  the  laevorotatopy. 
On  the  other  hand,  when  the  cinchonine  salts  are  recrystallised,  the 
dextrorotatory  acid  is  obtained  pure.  Both  acids  crystallise  in  thick 
tables  which  melt  at  153 — 154°,  whereas  the  inactive  mixture  forms 
laminae,  and  melts  at  156 — 157°.  100  parts  of  absolute  alcohol  at  13* 
dissolve  4749  parts  of  the  dextrorotatory  acid,  47*32  of  the  laevo- 
rotatory,  and  21-61  of  the  inactive.  For  the  dextro-acid,  [ajc  = 
134-9°  (c  =  40568,  I  ^  2,  t  =  17°,  a  =  1095°)  ;  for  the  laevo-acid, 
[a]p  =  -135"  (c  =  40916;  Z  =  2,  t  =  17°,  a  =  -11-05°).  Both 
acids  lose  their  activity  when  heated  with  water  in  a  sealed  tube  at 
180 — 200"  for  40  hours.  The  laevo-quinine  salt  crystallises  in  needles, 
and  melts  at  204 — 205°;  the  dextro-quinine  salt  forms  slender  needles, 
and  melts  at  192 — 193° ;  the  dextro-cinchonine  salt  crystallises  in 
long,  lustrous  needles,  and  melts  at  201°;  the  laevo-cinchotiine  salt 
«iso  forms  needles,  and  melts  at  167"" ;  the  solubility  and  rotation  of 
these  salts  are  given. 

When  either  of  these  acids  is  treated  with  saturated  hydrochloric 
acid,  it  is  converted  into  inactive  i  sop  ropy  Iphenylchloracetic  acid, 
which  is  immediately  decomposed  by  water,  and  by  treatment  with 
soda,  yields  inactive  isopropylphenylglycollic  acid.  A.   G.  B. 

Derivatives  of  Homoterephthalic  acid.  By  M.  Fileti  and  E. 
Cairo  LA  (/.  pr.  Chem.  [2],  46,  563 — 564). — Nitrohomotere'phthalic 
acid  [COOH  :  NO2  :  CHa'COOH  =  1:3:4],  the  product  of  the 
nitration  of  homoterephthalic  acid,  crystallises  in  straw-coloured 
tables,  melts  at  222 — 223°,  and  dissolves  in  hot  water  and  alcohol, 
but  sparingly  in  the  other  ordinary  solvents.  The  methyl  salt  is 
colonrless,  and  melts  at  75 — 77°;  excess  of  ammonia  imparts  an 
amethyst  colour  to  its  alcoholic  solution.  When  the  acid  is  heated' 
with  alcoholic  ammonia  at  120",  it  is  split  up  into  carbonic  anhydride 
jind  metanitroparatoluic  acid  (m.  p.  189'')  ;  treatment  of  the  chloride 
of  this  acid  with  ammonia  yields  metanitrotoluamide,  which  crystal- 
lises in  long,  yellow  needles,  melts  at  165 — 166°,  and  is  sparingly 
soluble. 

/-ITT 

Oxindolecarhoxylic  acid,  COOH'C6H3<^-x^tt^>CO,  is  the  product  of 

the  reduction  of  nitrohomoterephthalic  acid  by  ammonium  sulphide  ; 
it  forms  yellow  crystals,  melts  at  313",  and  is  sparingly  soluble.  Its 
ammonium  salt,  with  2  mols.  HjO,  and  barium  salt,  with  3^  mols. 
U2O,  were  prepared.  A.  G.  B. 

Chebulic  acid.  By  W.  Adolphi  (Arch.  Pharm.,  230,  684—705). 
— Tbis  acid  is  obtained  from  myrobalans,  the  fruits  of  Termi7ialia 
ckebnla,  best  in  the  following  manner: — The  dried  fruits  are 
powdered,  macerated  for  10  days  at  the  ordinary  temperature  with 
90  per  cent,  alcohol,  pressed,  and  filtered.  The  alcohol  is  completely 
removed  from    the  extract,  and  the  residue  then  dissolved   in  hot 
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watpr:  colrl  wntor  i'?  added  until  no  further  mllkiness  appears,  and 
the  whole  is  allowed  to  settle,  and  then  filtered.  To  the  filtrat<>, 
sodium  chloride  is  added  until  a  permanent  turbidity  appears,  and 
the  solution  is  then  shaken  ont  with  ethyl  acetate,  which  dissolves 
chebulic  and  tannic  acids.  To  remove  the  latter,  the  ethyl  acetate  is 
distilled  off,  and  the  residue  di.^solved  in  water,  and  shaken  out  with 
ether ;  from  the  aqueous  solution,  crystals  of  chebulic  acid  then 
separate  on  standing,  and  maybe  recrystallised  from  hot  water.  The 
yield  is  3'5  per  cent. 

Chebulic  acid,  CogHsiOig  +  HgO,  begins  to  melt  at  about  200°,  and  is 
optically  active,  having  [aju  =  +66"94!°.  The  molecular  weight  of 
the  anhydrous  compound  was  determined  by  Beckmann's  boiling- 
point  method  in  acetone  solution.  The  acid  seems  to  be  monobasic; 
and  forms  an  amorphous  harium  salt,  (C28H230i9)2Ba,  which  is  white 
when  moist,  and  green  when  dry,  and  a  grey,  amorphous,  basic  (?)  zivc 
salt,  probably  (C2eH230i9)2Zn  +  ZnO.  These  salts  appear,  in  gene- 
ral, to  be  decomposed  by  water,  even  in  the  cold.  With  strychnine, 
an  acid  salt,  Ci9H>2N20,2C28H240]9,  is  formed.  With  benzoic  chloride 
and  soda,  a  yellowish,  amorphous  henzoyl  derivative,  C28H2oBz40i<, 
melting  at  88*5°,  is  obtained.  With  phenylhydrazine,  chebulic  acid 
yields  a  derivative  in  the  form  of  a  reddish  powder,  which  melts  at 
142°,  and,  when  dissolved  in  alcohol  and  treated  with  strong  aqueous 
potash,  yields  a  momentarily  green,  then  mulberry-red,  and,  finally, 
brownish-red  coloration.  (Tannic  acid,  similarly  treated,  gives  a 
green  colour,  only  gradually  changing  to  red ;  gallic  acid,  an  imme- 
diate red  coloration.)  When  chebulic  acid  is  dissolved  in  alcohol 
and  the  solution  saturated  with  gaseous  hydrogen  chloride,  some 
ethyl  gallate  is  formed,  and,  in  addition,  a  yellow,  amorphous  acid, 
soaiewhat  analogous  in  its  properties  to  tannic  acid.  Sulphuric  acid 
hydrolyses  chebulic  acid  to  gallic  acid  and  other  undetermined  nro- 
dncts.  C.  F.  B. 

A  Derivative  of  Amidoacetal.  By  W".  Maeckwald  and 
A.     Ellinger     {Ber.,     26,     98 — 100). — Dibenzenesulphodihydroaldine, 

S02Ph*lsr<[prT*-p|j^NS02Ph,  is  obtained  by  shaking  benzenesulpho- 

amidoacetal,  S02Ph'NH-CH2-CH(OEt)2,  with  concentrated  hydro- 
chloric acid  and  then  warming  the  mixture  on  the  water-bath.  It 
separates  from  hot  alcohol  in  white  crystals,  melts  at  163°,  and  is 
sparingly  soluble.  When  reduced  with  sodium  in  boiling  amyl 
alcohol,  it  is  converted  into  diethylenediamine.  ,  E.   C.  R. 

Acetylnitrocarbazole.  By  G.  Mazzara  and  E.  Leonardi  (Gazzetta, 
22,  ii,  443— 444).— The  nitrocarbazole  melting  at  209—210''  (Abstr., 
1891,  576)  yields  an  acetyl  derivative  which  crystallises  in  yellowish, 
thin  needles  melting  at  237 — 238°  (corr.)  ;  it  is  soluble  in  chloroform 
or  toluene  and  sparingly  so  in  alcohol  or  light  petroleum.  The  same 
acetylnitrocarbazole  (compare  Abstr.,  1892,  616)  is  obtained  on 
nitrating  acetyl carbazole  in  acetic  acid  solution.  W.  J.  ?♦ 
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Condensation  of  Ketones  with  Phenols.  By  A.  Dianin  (J. 
Buss.  Ghem.  Soc,  23,  488—517,  523— 546,  601— 611).— Acetone  (220 
^rama)  was  mixed  with  phenol  (1600  grams)  and  glacial  acetic  acid 
(1800  e:rams),  and  to  this  mixture,  fuming  hydrochloric  acid  of  sp.  gr. 
1"19  (600  c.c.)  was  added,  the  whole  being  heated  in  a  stoppered  vessel 
for  24  hours  at  40 — 50°.  On  cooling,  crystals  separated,  and,  after 
these  had  been  collected  on  an  asbestos  filter,  the  filtrate  was  again 
heated  as  before,  the  treatment  being  repeated  until  no  more  crystals 
were  obtained  from  the  filtrate  on  further  heating.  The  total  weight 
of  the  crystalline  product  was  750 — 800  grams  on  each  occasion,  from 
which  700  grams  of  the  puriBed  substance  was  obtained,  after 
distilling  off  the  phenol  with  steam,  and  recrystallising  from  hot 
30  per  cent,  acetic  acid.  The  crystals,  on  analysis,  gave  numbers 
corresponding  with  the  formula  C,=,Hi602,  and  were  proved  to  be 
dimethyldiphenoxy methane,  CMe2(C6H4*OH)2,  formed,  by  the  condens- 
ation of  acetone  and  phenol. 

Dimethyldiphenoxymethane  is  soluble  in  2820  parts  of  water  at  the 
ordinary  temperature,  and  in  130  parts  at  the  boiling  point.  It  is 
easily  soluble  in  alcohol,  ether,  acetic  acid,  and  alkalis.  From  hot 
saturated  aqueous  solutions,  it  crystallises  in  feathery  needles,  and  from 
dilute  solutions  in  microscopic  prisms,  or  sometimes  in  what  appear  to 
be  quadratic  plates.  Its  melting  point  is  151 — 152°,  and,  on  boiling,  it 
decomposes,  giving  off  phenol.  With  ferric  chloride,  it  gives  a  pale 
violet  coloration,  which  disappears  rapidly,  and  the  green  solution  in 
concentrated  sulphuric  acid  also  changes  to  violet  on  the  addition  of 
ferric  chloride.  The  dihenzoyl  compound,  C15H14O2BZ2,  melts  at, 
153 — 155° ;  it  is  not  attacked  by  aqueous  potash,  but  is  decomposed 
by  alcoholic  potash.  The  dimethyl  ether,  CMe2(C6H4*OMe)2,  is  pre- 
pared by  boilino"  the  diphenol  (50  grams)  with  potash  (30  grams)  and 
methyl  iodide  (65  grams)  in  methyl  alcohol  solution  for  10  hours  with 
a  reflux  condenser.  It  crystallises  in  the  rhombic  system,  is  easily 
soluble  in  alcohol  and  ether,  melts  at  60'5°,  and  boils  without  decom- 
position at  371°. 

Diethyldipheno:i'ymethane,  CEt2(C6H4*OH)2,  was  prepared  by  heat- 
ing, in  a  sealed  tube,  diethyl  ketone  (63  grams),  phenol  (374  gi^ms), 
and  hydrochloric  acid,  sp.  gr.  1*19  (70  grams),  with  continued  shak- 
ing, for  24  hours  at  80 — 90°.  About  80  grams  of  crude  crystalline 
product  was  obtained,  and  this,  on  repeated  recrystallisation  from 
25  per  cent,  alcohol,  gave  needles  melting  at  198 — 200°.  It  is  almost 
insoluble  in  water,  but  dissolves  readily  in  ether,  alcohol,  and  alkalis 
Fusion  with  alkali,  or  heating  at  100°  with  fuming  hydrochloric  acid, 
gives  paramylphenol,  CsHn'CeHi'OH.  The  dihenzoyl  compound  melts 
at  162-5°. 

Bipropyldiphenoxymethane,  CPr2(C6ll4'OH)2. — Batyrone  (1  part) 
was  heated  for  30  hours  at  60°  with  phenol  (4  parts)  and  hydro- 
chloric acid,  sp.  gr.  1*19  (1  part).  18  grams  of  butyrone  gave  10 
grams  of  crude  product,  which  was  purified  by  recrystallisation  from 
dilute  alcohol.  It  melts  at  155°,  crystallises  in  needles,  and  resembles 
the  diethyl  compound  in  its  solubility  relations.  Fuming  hydro- 
chloric acid  at  100°  converts  it  into  heptylphenol.  The  dihenzoyl 
compound  melts  at  144 — 145°. 
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MethylheccyldiphfnoTymetJiane,  C6H,3'CMe(C6H4'OH)2,  was  prepared 
from  methyl  hexyl  ketone  (20  ^rams),  phenol  CSO  grams),  and  faming 
}i\drochloric  acid  (20  grams),  by  heating  for  24  hours  at  80 — 90°. 
The  product  wa^  washed  several  iimes  with  warm  water  to  remove 
phenol  and  hydrochloric  aclfl,  and  afterwards  distilled  with  steam, 
which  removed  the  unattacked  methyl  hexyl  ketone.  The  residue  was 
tlien  dissolved  in  benzene  and  precipitated  by  petroleum,  when  it  came 
down  as  an  oil,  which  crystallised  in  the  course  of  a  fortnight.  The  pure 
substance  is  soluble  in  alcohol,  ether,  benzene,  glacial  acetic  acid,  and 
alkalis.  Water  precipitates  it  from  the  acetic  acid  solution  in  the 
form  of  fine,  silky  needles  melting  at  83'5°.  Heating  with  fuming 
hydrochloric  acid  for  36  hours  at  100°  gives  octyl  phenol.  The  di- 
benzoyl  compound  melts  at  114°. 

When  phenol  is  oxidised  in  acid  solution  by  means  of  potassium 
permanganate,  the  diphenol  formed,  OH*C6H'4*C6H4*OH,  is  a  di-para- 
compound.  Similarly,  the  compounds  above  described  are  also  di- 
para- compounds,  as  was  proved  by  the  author,  who  found  anisic  acid 
amongst  their  products  of  oxidation  by  means  of  chromic  acid. 

With  regard  to  the  conditions  of  the  reaction  of  phenols  with 
ketones,  the  author  finds  that  50 — 60°  is  the  most  favourable  tempera- 
ture, as  at  100°  a  considerable  quantity  of  tarry  matter  is  formed.  A 
very  small  quantity  of  fuming  hydrochloric  acid  can  effect  the  con- 
densation, and  even  dilate  acid  (4  per  cent.)  is  not  without  action. 
Under  the  same  conditions,  the  reaction  goes  more  slowly,  the  greater 
the  molecular  weight  of  the  ketone  employed ;  the  rate  of  decomposi- 
tion of  the  product  by  heating  with  fuming  hydrochloric  acid  proceeds 
in  the  inverse  order.  As  to  the  mechanism  of  the  reaction,  the 
author  is  inclined  to  assume  the  following  phases  :— 

I.  COMe^  +  HCl  =  CMe^Cl-OIT. 
II.  CMe^Cl-OH  +  aHs-OH  =  CM:e2(0-C6H5)-OH  -h  HCl. 
III.  CMe2(0-C6H5)-OH  +  CJl.'OB.  =  CMe2(0-C6H5)2  -f  H^O. 

The  substance  CMe2(OCfiH5)2  then  undergoes  an  isomeric  trans- 
formation into  CMe2(C6H4-OH)2. 

The  dialkyldiphenoxymethanes,  when  fused  with  potash  or  heated 
with  fuming  hydrochloric  acid,  are  decomposed  according  to  the 
equation  R2C(C6H4-OH)2  +  H2O  =  R2CH-C6H4-OH  +  C6H4(OH)2. 

The  dihydroxybenzene  might  be  expected  to  be  quinol,  but  a 
large  quantity  of  tar  and  of  amorphous  coloured  substances  are 
always  formed,  probably  as  products  of  the  interaction  of  the  quinol 
with  the  original  diphenol. 

1  :  4^'IsopropylpJienol. — Fuming  hydrochloric  acid  has  no  action  on 
dimethyldiphenoxymethane,  but  fusion  with  potash  yields  1  :  4-iso- 
pr^pylphenol,  which  melts  at  61°,  boils  at  227 — 228°,  and  is  identical 
with  that  prepared  by  Paterno  and  Spica. 

1 :  4i-Amylp1ienol,  CHEt2*C6H4*OH,  may  be  prepared  from  the  diethyl- 
diphenol,  either  by  fusion  with  potash  or  by  the  action  of  fuming 
hydrochloric  acid.  It  is  easily  soluble  in  ether,  alcohol,  and  acetic 
acid ;  from  either  of  the  latter  it  may  be  precipitated  by  the  addition 
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of  water  in  the  form  of  fine,  silky  neerllea.  It  melts  at  79'5 — 80°,  and 
distils  without  decomposition  at  253°.  Ferric  chloride  <j;ive8  no 
coloration.  In  strong  alkaline  solution,  it  only  dissolves  with  diflS- 
culty,  although  it  is  easily  soluble  in  weak  alkalis.  The  benzoyl  com- 
pound melts  at  54 — 55°. 

1  :  4:-Heptyl phenol,  CHPra'CeHi'OH. — Butyrone  (1  part),  phenol 
(4  parts),  and  hydrochloric  acid  (sp.  gr.  TIO,  3  parts)  were  heated 
for  48  hours  at  100°.  The  product  was  washed  with  water  and  dis- 
tilled over  with  steam;  the  oil  thus  obtained  was  treated  with  2  per 
cent,  potash  solution,  from  which  the  dissolved  phenol  was  liberated 
by  a  stream  of  carbonic  anhydride,  and  again  subjected  to  distillation 
with  steam.  Heptylphenol  has  a  pleasant  odour,  is  insoluble  in  water, 
and  easily  soluble  in  alcohol,  ether,  and  acetic  acid.  It  is  volatile 
with  steam,  melts  at  70 — 7i°,  and  boils  at  281°*  The  benzoyl  com- 
pound melts  at  29*5 — 30°,  and  the  methyl  ether  distils  at  267 — 268°, 
its  sp.  gr.  at  0°/4°  being  09349. 

1 :  4<-Octylphenol,  CeHis'CHMe'CeHi'OH,  may  be  prepared,  similarly 
to  heptylphenol,  from  methyl  hexjl  ketone.  It  is  a  liquid  having  an 
unpleasant  odour,  and  closely  resembling  in  its  properties  the  com- 
pounds above  described.     The  benzoyl  compound  is  also  liquid. 

The  author  found  that  a-naphthol  condenses  readily  with  acetone 
to  give  the  compound  ccoxydwaphthylenedimethylmethane, 

CMeo.<p'"S>0. 

Acetone  (1  mol.)  and  a-naphthol  (2  mols.)  were  dissolved  in  glacial 
iicetic  acid,  and  to  the  solution  was  added  as  much  fuming  hydro- 
chloric acid  as  possible  without  occasioning  the  precipitation  of  the 
naphthol.  The  mixture  was  heated  in  a  stoppered  bottle  at  80 — 100** 
until  the  contents  solidified  to  a  dense,  crystalline  mass.  The  crystals 
v/ere  pressed  and  recrystallised,  first  from  alcohol  and  then  from 
acetic  acid.  From  ether,  the  substance  crystallises  in  four-sided, 
almost  quadratic,  plates,  w^hich  melt  at  186°,  and  are  always  coloured 
slightly  pink.  J.  W. 

Condensation  Products  of  Dimethylresorcinol  and  Methyl- 
resorcinol  with  the  Nitrobenz aldehydes.  By  M.  Zenoni  (Gazzetta, 
22,  ii,  298—303;  compare  Abstr.,  1891,  620,  et  seq.) .—Metanitro- 
phenylmetadimethoxyphenylmethane,  N02*C6H4*CII!C6H2(OMe)2,  is  ob- 
tained by  heating  dimethylresorcinol  and  metanitrobenzaldehyde  with 
dilute  sulphuric  acid.  It  forms  a  yellow  powder  which  begins  to 
decompose  at  158 — 160°,  and  does  not  melt;  it  is  very  soluble  in 
ethyl  acetate,  less  so  in  acetic  acid,  and  only  sparingly  in  benzene, 
light  petroleum,  and  carbon  bisulphide.  The  para-isomeride  has  very 
similar  properties,  but  the  or^//o-com pound  is  unstable. 

Metanitropheny  Imetahydroxymethoxypheny  hnethane, 

NOa-C6H,-CH:C6Ho(OH)-OMe, 
is  obtained  as  a  jellow  powder  by  heating  metanitrobenzaldehyde  and 
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metliylresorcinol  with  dilute  sulphuric  acid.  It  resembles  the  sub- 
stances described  above,  and  begins  to  decompose  at  150°. 

W.  J.  P. 

Xanthone  Derivatives  and  Orthocresotic  Anhydride.    By  M. 

SCHOPFF  {Ber.,  25,  3642—364^7).— 4^- MethylxantJione, 

CeH3Me<^g>C6H„ 

is  obtained,  together  with  dimethylxanthone,  by  the  distillation  of 
phenyl  orthocresotate.  It  is  more  soluble  in  alcohol  than  dimethyl- 
xanthone,  and  is  separated  by  precipitating  the  alcoholic  mother 
liquors  with  dilute  soda.  It  crystallises  in  colourless  needles,  melts  at 
105°,  boils  at  350 — 355°,  and,  with  sulphuric  acid,  gives  a  yellow 
solution,  which  exhibits  a  bluish-green  fluorescence. 

4  :  h-Bimethylxaritlione  crystallises  in  colourless  needles,  and  melts 
at  171 — 172°.  It  is  more  easily  obtained  by  the  distillation  of  ortho- 
cresyl  orthocresotate,  and  comes  over  at  350 — 360°.  It  is  obtained, 
together  with  orthocresotic  anhydride,  by  heating  orthocresotic  acid 
and  acetic  anhydride  in  a  reflux  apparatus,  and  then  distilling  the 
product. 

Orthocresotic  anhydride^  (C8H602)2,  is  a  white,  crystalline  powder ; 
it  melts  at  224 — 225°,  is  very  sparingly  soluble  in  most  solvents,  in- 
soluble in  alkaline  carbonates,  and  when  boiled  with  caustic  alkalis, 
slowly  dissolves,  and  is  converted  into  orthocresotic  acid. 

CO 

Ai:  6-Xanthonedicarhoxylic  acid,  COOH*C6H3<^_^>C6H3*COOH,  is 

obtained  by  oxidising  dimethylxanthone  with  potassium  permangan- 
ate. It  crystallises  in  beautiful,  white  needles,  does  not  melt  at  285°, 
and  dissolves  in  concentrated  sulphuric  acid  with  a  yellow  coloration 
and  a  pale,  bluish-green  fluorescence.  E.  C.  R. 

Constitution  of  the  Monhydroxyxanthones.  By  E.  Dreher 
and  S.  V.  Kostanecki  (Ber.,  26,  71—78;  compare  Abstr.,  1892,  1096, 
1097,  1099). — Graebe  has  shown  that  a-hydroxyxanthone  is  a  true 
hydroxy- derivative  of  xanthone,  since  it  yields  methylenediphenylene 
oxide  on  distillation  with  zinc-dust;  the  authors  find  that  when 
/3-hydroxyxanthone  is  distilled  with  zinc-dust,  it  is  converted  into 
xanthene  (ra.  p.  96°)  which,  on  oxidation,  yields  xanthone ;  4-hydr- 
oxyxanthone*  shows  the  same  behaviour. 

l-Hydroiry-2  :  4- dimethylxanthone,  Ci3H502Me2*OH,  is  obtained,  to- 
gether with  xanthone,  when  a  mixture  of  metaxylo-orcinol, 

[Me^:  (0H)2  =1:3:4:6], 

salicylic  acid,  and  acetic  anhydride  is  distilled ;  it  ciystallises  in  long. 


*  The  following  system  of  numbering  is  adopted 
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yellow  needles,  melts  at  about  160°,  and  forms  an  intensely  yellow 
sodium  derivative  which  is  insoluble  in  boiling  water. 

From  its  method  of  formation,  this  compound  must  have  the  consti- 
tution assigned  to  it,  that  is  to  say,  the  hydroxyl  group  is  in  the 
1-position ;  the  hydroxyl  group  in  a-hydroxyxanthone  and  in  a-hydr- 
oxymethylxanthone,  both  of  which  resemble  hydroxydimethylxanth- 
one  very  closely  in  properties,  is  therefore  in  the  1-position,  whereas 
in  /5-hydroxyxanthone  it  is  in  the  3-position. 

Orthodixanthone,  C20H10O4,  is  formed  in  the  preparation  of  4-hydr- 
oxyxanthone  from  salicylic  acid  and  catechol  (loc.  cit.) ;  it  crystallises 
from  glacial  acetic  acid  in  long,  colourless  needles,  melts  at  317°,  and 
dissolves  in  concentrated  sulphuric  acid,  yielding  a  yellow  solution 
which  shows  a  greenish  fluorescence. 

The  properties  of  the  four  mouhydroxyxanthones  can  be  readily 
accounted  for  and  brought  into  agreement  with  the  above  view  of 
their  constitution ;  the  differences  in  colour  which  they  exhibit  are 
due  to  the  diiference  in  the  position  of  the  hydroxyl  group  relative  to 
the  chromophore  CO. 

Experiments  on  the  behaviour  of  the  hydroxyxanthones  on  treat- 
ment with  methyl  iodide  and  alcoholic  potash  have  shown  that 
1-hydroxyxanthone  cannot  be  converted  into  its  methyl  derivative, 
whilst  the  methyl  derivatives  of  the  other  mouhydroxyxanthones  are 
easily  obtained. 

2-Methoxyxant'hone,  C14H10O3,  crystallises  from  alcohol  in  colourless 
needles,  and  melts  at  131*5° ;  its  solution  in  concentrated  sulphuric 
acid  shows  a  yellowish-green  fluorescence. 

Z-Mebhoxyxanthone  crystallises  from  alcohol  in  colourless  needles, 
melts  at  128"5",  and  its  solution  in  sulphuric  acid  shows  a  bluish 
fluorescence. 

4i-Methoxyxa7Ulione  forms  colourless  needles,  and  melts  at  165°  ;  it 
dissolves  in  sulphuric  acid,  yielding  a  yellow  solution. 

I'Hydroxy-S-methoxyxanthone,  OH*Ci3H602*OMe,  is  formed  when 
isoeuxanthone  is  heated  with  methyl  iodide  and  alcoholic  potash ;  it 
crystallises  from  glacial  acetic  acid  in  needles,  melts  at  145°,  and 
forms  a  sparingly  soluble  sodium  derivative  very  similar  to  that  of 
1-hydroxyxanthone.  F.  S.  K. 

Preparation  of  Hydroxyxanthones  from  the  Salols  of  Poly- 
hydric  Phenols.  By  W.  Baumeister  (Beo-.,  26,  79— 82).— Di- 
salicylresoo'cinol,  06H4(0*CO*C6H4'OH)2,  can  be  obtained  by  heating 
resorcinol  with  salicylic  acid  ;  it  crystallises  in  colourless  needles,  and 
melts  at  111° ;  when  heated  for  some  hours,  and  then  distilled,  it 
yields  1-hydroxyxanthone,  3-hydroxyxanthone,  xanthone,  and  a  di- 
xanthone  melting  at  256°,  and  identical  with  the  compound  described 
by  Kostanecki  and  Seidmann  (Abstr.,  1892,  1097). 

Disalicylquinol,  C2()Hi404,  prepared  by  heating  a  mixture  of  quinol 
and  salicylic  acid  with  phosphorus  oxychloride,  crystallises  in  colour- 
less needles  melting  at  148" ;  on  distillation,  it  yields  xanthone  and 
2-hydroxyxanthone. 

iinaphthosalicylresdrmiol,  C6H4(0*CO*CioH6'OH)2,  obtained  in  like 
manner  from  /3-naphtholcarboxylic  acid,  crystallises  in  needles  melting 
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at  232 — 233°  ;  on  distillation,  it  yields  hydroxyphenonaplithoxanthone 
{compare  Kostanecki,  Abstr.,  1892,  1099)  and  7-dinaplitlioxanthone. 

F.  S.  K. 

Condensations  with  Potassium  Cyanide.  By  A.  Smith  (Ber., 
26,  60—65;  compare  Chalanay  and  Knoevenagel,  Abstr.,  1892,  619). 
— Desylacetoplienone  is  formed,  together  with  a  considerable  quantity 
of  a  very  sparingly  soluble  substance,  when  a  solution  of  benzoin  and 
acetophenone  in  dilute  alcohol  is  boiled  with  a  small  quantity  of 
potassium  cyanide ;  the  sparingly  soluble  product  combines  directly 
with  bromine,  and  seems  to  consist  of  a  mixture  of  two  or  more,  pos- 
sibly isomeric,  compounds. 

A  compound  of  the  constitution 

C6H4Pr-CO-CH(CH2-COPh)-C6H4Pr, 

which  the  author  names  phenacyldesoxycuminoin,  is  formed,  together 
with  other  substances,  when  cuminoin  is  treated  with  acetophenone 
and   potassium  cyanide  under   the   conditions    mentioned  above  ;  it 
crystallises  in  colourless  needles,  and  melts  at  145°. 
Phenacyldesoxypiperonoin, 

CH2<^>C6H3-CO-CH(CH2-COPh)-C6H3<^>CH3, 

(Obtained  from  piperonoin  and  acetophenone  in  like  manner,  melts  at 
155°. 

oijS-Dicumyl-oc'-phenylfurfuranj  CasHssO,  is  formed  when  phenacyl- 
•desoxy cuminoin  is  dissolved  in  concentrated  sulphuric  acid ;  it  crys- 
tallises from  dilute  alcohol  in  colourless  plates  melting  at  85°.  The 
hydrazone,  C31H34N2,  prepared  by  treating  phenacyldesoxycuminoin 
with  phenylhydrazine  in  glacial  acetic  acid  solution,  crystallises  in 
colourless  needles,  and  melts  at  162 — 163° ;  its  constitution  was  not 
determined.  P.  S  K. 

Condensation  of  Acetone  with.  Benzoin  by  means  of  Potas- 
:sium  Cyanide.  By  A.  Smith  (Ber.,  26,  65 — 71). — Ketohydroxy- 
triphenyltetra}iydrohenze7ie,  C24H20O2,  is  produced  when  a  solution  of 
benzoin  and  acetone  in  dilute  alcohol  is  heated  with  a  small  quantity 
of  potassium  cyanide  ;  it  crystallises  from  glacial  acetic  acid  in  long, 
colourless  needles,  melts  at  248°,  and  is  identical  with  the  compound 
obtained  by  Japp  and  Raschen  (Trans.,  1890,  783),  but  to  which 
they  assigned  the  composition  C;uH2803.  The  oxime,  C24H01NO2,  is 
obtained  when  the  ketobenzene  derivative  is  treated  with  hydroxyl- 
amine  hydrochloride  in  alcoholic  solution  ;  it  crystallises  in  colourless 
needles,  and  melts  at  233 — 234°.  The  hydrazone,  C3oH26N20,  crystal- 
lises in  yellow  needles  melting  at  197°. 

Acetyltriphenylphenol,  CeHaPhs'OAc  [OAc  :  Phg  =  1:8:4:5],  is 
formed  when  the  ketobenzene  derivative  is  boiled  with  acetic  anhydr- 
ide and  a  trace  of  zinc  chloride ;  it  crystallises  in  long,  colourless 
needles,  melts  at  189°,  and  is  converted  into  triphenylphenol  on 
hydrolysis  with  alcoholic  potash. 

Triphenylphenol^  CoiHisO,  separates  from  alcohol  in  thick  needles, 
tinelts  at  225°,  and  is  insoluble  in  potash ;  on  distillation  with  zinc- 

2  2 


220  ABSTRACTS  OF  CHEMICAL  PAPERS. 

dust,  it  yields  a  triphenylhenzene  which  melts  at  157°,  and  has  prob- 
ably  the  constitution  [Phg  =  1:2:3]. 

Ketohydroxytriphenyltetrahydrobenzene  can  also  be  obtained  by 
the  condensation  of  benzoin  with  benzalacetone  in  presence  of  potas- 
siura  cyanide  ;  this  fact,  and  the  reactions  described  above,  show  that 
its  constitution  is  probably  represented  by  the  formula 

C0<8S^HPh>CPt-0H; 

it  is  also  formed,  together  with  a  compound  melting  at  110 — 112°^ 
probably  desylmesityl  oxide,  when  benzoin  is  treated  wdth  mesityl 
oxide  in  presence  of  potassium  cyanide.  F.  S.  K. 

The  Fluorescein  Group.  By  E,.  Meter  and  E.  Saul  {Ber.,  25,. 
3535 — 3590). — The  compound  obtained  by  distilling  hydrofluoranie 
acid  with  soda-lime  and  zinc-dust  ( Abstr.,  1892, 1228)  is  diphenylene- 

P  IT 
phenylmethane,    CHPh<  i  ^    *  (m.  p.   145°).      When  fluoran  is  dis- 

tilled  with  zinc-dust,  dipJienylen&phenylmethane  oxide, 

is  obtained ;  it  crystallises  in  large  rhombohedra,  melts  at  135 — 137"^ 
and  dissolves  readily  in  ether  and  benzene,  the  solutions  not  exhibiting 
fluorescence.  A  second  compound,  C20H13O,  may  also  be  isolated ;  it 
crystallises  in  golden-yellow  leaflets,  melts  at  150 — 152°,  dissolves  in 
ether,  forming  a  solution  which  exhibits  a  strong,  green  fluorescence ; 
and  is  probably  a  phenylanthranol.  A  third  compound  w^as  also  pro- 
duced in  the  interaction,  but  its  amount  was  so  small  that  it  precluded 
its  examination.  Fluoran  and  diphenylphthalide  yield  crystalline- 
derivatives  with  phenylhydrazine ;  these  are  being  investigated. 

A.  R.  L. 
Action  of  Bleaching  Powder  and  of  Hypochlorous  acid  on 
Quinones.      By   T.  Zincke  (Per.,  25,  3599 — 3t;07  ;  compare  Abstr.,. 
1892,  720,  857,  and  859). — These  experiments  relate  to   a.naphtha- 

CO'PH 
quinone.     aoc-DiketotetrahydronapJithalene  oxide,  C6H4<]         1     >0,  is 

obtained  by  mixing  a-naphthaquinone  with  an  excess  of  bleaching 
powder  solution ;  after  a  while  the  mixture  becomes  warm,  and  at 
the  end  of  24  hours  the  flocculent,  white  product  is  collected,  washed, 
and  crystallised  from  50  per  cent,  acetic  acid,  when  it  separates  in 
long,  white  needles,  melts  at  136°,  and  is  sparingly  soluble  in  ether. 
Isonaphthazarin  (Abstr.,  1892,  494  and  720)  is  formed  when  it  is 
heated  with  water  at  130 — 140°,  whilst  hydroxy-a-naphthaquinone- 
is  produced  on  treatment  Avith  aqueous  alkalis.  The  last-named 
compound  is  obtained  together  with  chlorhydroxy- a-naphthaquinone- 
when  the  oxide  is  heated  with  dilute  hydrochloric  acid.  Chlor- 
liydroxyhydro-a^-naphthaquinone  (m.  p.  142 — 143°)  is  furnished  on 
boiling  the  oxide,  dissolved  in  50  per  cent,  acetic  acid,  with  stannous 
chloride  and  hydrochloric  acid.     When  an  excess  of  aniline  is  added 
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to  an  alcoTiolic  solution  of  the  oxide,  amlidohjdroxi/diJcetotetrahi/dro- 

naphthalene,  CeHi^  i      „.„^t  ,   is  obtained,  together   with    Pla- 

O  (J  •  O  Jti*  JN  M  Jr  n 

gemann's  anilidohjdroxy-a-naphthaquinone  (m.  p.  210°).  The 
former  crystallises  in  needles  of  a  golden  Instre,  and  is  converted 
into  the  latter  when  boiled  with  alcohol.  Attempts  to  prepare  the 
anilidohydroxyquinone  from  isonaphthazarin  were  unsuccessful,  but 
when  the  former  is  heated  with  bromine  and  acetic  acid,  it  is  con- 
verted into  tribromaniline  and  isonaphthazarin,  a  fact  which  favours 
the  view  that  the  latter  is  a  derivative  of  a-naphthaquinone.  When 
aa-diketotetrahydronaphthaquinone  oxide  is  dissolved  in  50  per  cent, 
acetic  acid,  and  treated  with  aniline,  hydroxy-oc-naphthaquiiioneaniUde, 

QQ C'"N^HPh 

CeHi-c:^  II  ,  a  blue  compound   melting  at  240°,  is  ob- 

0(JNFn)'OH 

tained  ;  whilst  if  the  reaction  be  conducted  in  glacial  acetic  acid 
solution,  anilido-a-naphthaquinoneanilide  (m.  p.  190°)  is  an  accom- 
panying product.  A.  R.  L. 

Derivatives  of  the  y3-Naphtholcarboxylic  acid  melting  at 
216°.  By  N.  Rosenberg  (J?er.,  25,  3634— 3635).— ^%Z  /3-hijdroxij- 
naphthoate  crystallises  in  radiating  needles,  melts  at  85°,  boils  at 
290 — 291°  without  decomposition,  and  gives  a  dark  green  coloration 
with  ferric  chloride. 

p-Hydroxynaphthamide,  OH'CioHe'CONHo,  is  obtained  by  heating 
the  ethyl  salt  with  alcoholic  ammonia  at  170°.  It  separates  from 
acetic  acid  in  beautiful  crystals,  and  melts  at  185°. 

^-HydroxynaphthometkylaniUde,  OH*CioH6*CO-NMePh,  is  obtained 
by  adding  phosphorus  trichloride  to  a  mixture  of  /3-naphtholcarboxylic 
acid  and  methylaniline.  It  melts  at  150°,  and  gives  a  green  colora- 
tion with  ferric  chloride.  E.  C.  R. 

a-Naphtholsulphonic  acids.  By  M.  Conrad  and  W.  Fischer 
(Annalen,  273, 102 — 117). — The  authors  have  examined  the  products 
of  the  direct  sulphonation  of  a-naphthol,  in  order  to  clear  up  various 
conflicting  statements  relative  to  the  nature  and  properties  of  the 
acids  so  formed. 

When  a-naphthol  is  heated  at  50°  for  two  hours  with  concentrated 
sulphuric  acid  (2  parts),  the  principal  product  is  a-naphtholdi- 
sulphonic  acid  [OH  :  (S03H)2  =  1:2:4],  only  a  small  quantity  of 
the  monosulphonic  acid  [OH  :  SO3H  =  1:2]  being  formed. 

When  a  solution  of  a-naphthol  (2  parts)  in  glacial  acetic  acid 
(1  part)  is  heated  for  about  an  hour  with  concentrated  sulphuric 
acid  (2  parts)  at  45 — 50°,  about  half  of  the  a-naphthol  is  not  acted 
on,  the  remainder  being  for  the  most  part  converted  into  a  mixture 
of  1  :  2-  and  1  :  4-naphtholsulphonic  acids,  which  can  be  readily 
separated  by  means  of  their  potassium  salts. 

Potassium  1  :  2-naphtholsul2:>honate,  OH'CioHe'SOaK  +  ^HjO, 
crystallises  from  water  in  lustrous  prisms,  and  is  only  very  sparingly 
soluble  in  boiling  alcohol ;  100  parts  of  water  at  18°  dissolve  about 
2*7  parts  of  the  salt,  but  on  the  addition  of  sodium  chloride,  potassium 
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chloride.  &c.,  the  organic  salt  is  almost  completely  precipitated.  The 
sodium  salt  crystallises  in  prisms  or  needles,  and  is  soluble  in  boiling" 
alcohol.  The  barium  salt  and  the  lead  salt  both  crystallise  with 
1  mol.  H2O. 

Potassium  nitrosonajphtholsulphonafe  [0  :  SO3K  :  NOH  ^1:2:4] 
forms  dark  red  crystals,  and  its  aqueous  solution  gives  a  reddish- 
brown  precipitate  with  ferric  chloride;  on  treatment  with  warm 
dilute  nitric  acid,  it  yields  dinitronaphthol.  The  corresponding  silver 
salt  has  the  composition  CloHeNOa'SOaAg  +  HgO.  The  aniline  salt 
is  a  yellow,  crystalline  compound  ;  when  heated  with  aniline  at 
130 — 140°,  it  gives  a  dark  red,  crystalline  substance,  probably  naphtha- 
quinonedianilide,  which  melts  at  180°,  and  has  the  composition 
C22H16N2O. 

Amidonaphtholsulphonic  acid  [OH  :  SO3H  :  NH2  =  1:2:4],  pre- 
pared by  reducing  the  nitroso-acid,  crystallises  in  needles,  and  is 
identical  with  the  compound  described  by  Seidel  (Abstr.,  1892, 
721). 

The  alkali  salts  of  1  :  4  naphtholsulphonic  acid  are  readily  soluble 
in  water,  and  are  not  precipitated  from  the  solution  on  adding 
potassium  chloride  or  alcohol.  When  a  few  particles  of  the  potas- 
sium salt  are  treated  with  cold  dilute  nitric  acid,  it  yields  a  dark  red 
solution  at  first,  but  afterwards  a  dark  flocculent  precipitate  is  formed ; 
the  potassium  salt  of  the  1  :  2-acid,  under  the  same  conditions,  gives 
a  transient  blood-red  solution,  from  which  a  yellow,  resinous  sub- 
stance quickly  separates. 

The  potassium  salt  of  nitrosonaphtholsulphonic  acid  obtained  from 
the  1  :  4-sulphonic  acid  crystallises  in  yellow  plates,  and  is  readily 
soluble  in  hot  water ;  the  corresponding  silver  salt,  CloHeNOsSAg, 
separates  from  hot  water  in  crystals.  F.  S.  K. 

Dinaphthoxanthen  (Methylenedinaphthylene  Oxide).  By 
W.  Wolff  {Ber.,  26,  83— 86).— Dihydroxy-yS-dinaphthylmethane, 
CH2(CioH6'OH)2,  can  be  obtained  by  adding  40  per  cent,  formalde- 
hyde to  a  solution  of  /5-naphthol  in  a  mixture  of  dilute  hydrochloric 
acid  and  alcohol ;  it  melts  at  194°,  not  at  188 — 189°,  as  stated  by 
Abel  (this  vol.,  i,  172).  The  diacetyl  derivative,  C25H^h)04,  crystallises' 
in  colourless  needles,  and  melts  at  211°. 

P     XT 

Dinaphthoxanthen,  CH2<Cp^^'tt^>0,  is  formed  when  the  preceding 

compound  is  heated  with  toluene  and  phosphorus  oxychloride  at  110"  ; 
it  crystallises  in  colourless  needles,  or  prisms,  melts  at  199°,  and 
dissolves  in  concentrated  sulphuric  acid,  yielding  a  yellowish-gi'een 
solution,  which  shows  a  green  fluorescence. 

Tetrahydroxydinaphthylmethane,  CH2[CioH5(OH)2]2,  prepared  by 
treating  dihydroxynaphthalene  [(0H)2  =  2:7]  with  formaldehyde 
and  dilute  hydrochloric  acid,  crystallises  in  colourless  needles,  turns 
brown  at  230",  and  melts  at  252°  with  decomposition ;  it  dissolves  in 
concentrated  sulphuric  acid,  yielding  a  yellow  solution,  which  quickly 
turns  red  on  exposure  to  the  air.  The  tetracetyl  derivative,  C29H24O8, 
crystallises  in  needles,  and  melts  at  249*5°.  F.  S.  K. 
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Action  of  Sulphuric  acid  on  Citrene.  By  G.  Bolchaedat  and 
J.  Lafont  (Compt.  rend.,  115,  1083—1085). — When  146  grams  of 
monhydrated  sulphuric  acid  is  added  gradually  to  1330  grams  of 
citrene  (b.  p.  175 — 178° ;  [a]D  =  +72-40)  there  is  at  first  considerable 
development  of  heat,  and  the  liquid  must  be  cooled,  but  the  addition 
of  the  second  half  of  the  acid  does  not  increase  the  temperature  of 
the  mixture.  After  remaining  for  24  hours,  only  very  minute 
quantities  of  sulpharous  anhydride  are  given  off,  but  the  whole  of 
the  citrene  has  disappeared,  and  the  products  are  optically  inactive. 
On  washing  with  water,  it  is  found  that  140  grams  of  the  sulphuric 
acid  out  of  the  146  remain  in  the  free  state,  and  the  water  contains 
no  sulphonic  acid.  The  product  contains  cymene  and  a  hydrocarbon 
which  seems  to  be  pseudocumene,  both  of  which  probably  pre- 
exist in  the  citrene,  but  the  greater  part  boils  at  310 — 320^,  and 
consists  of  diterpilene  or  colophene.  There  is  also  a  residue  which 
solidifies  when  cold,  and  which  consists  of  higher  polymerides  of 
citrene.  It  follows  that  the  action  of  sulphuric  acid  on  citrene 
furnishes  solely  higher  polymerides  of  that  hydrocarbon,  the  most 
abundant  being  diterpilene.  This  result  explains  the  formation  of 
diterpilene  in  the  preparation  of  terebene  or  inactive  camphene.  One 
of  the  products  of  the  action  of  sulphuric  acid  on  terebenthene  is  a 
laevogyrate  terpilene  boiling  at  178°,  and  physically  isomeric  with 
citrene,  and  probably  this  terpilene,  by  the  action  of  further  quantities 
of  sulphuric  acid,  is  converted  into  an  inactive  diterpilene,  identical 
with  that  derived  from  citrene.  C.  H.  B. 

A  Crystalline  Diliydrochloride  from  Eucalyptus  Oil.    By 

Anthoine  (/.  Fharm.  [5],  26,  391 — 394). — By  acting  with  gaseous 
hydrogen  chloride  on  those  portions  of  eucalyptus  oil  which  boil  between 
150°  and  178°,  a  crystalline  dihydrochloride,  CioHi6,2HCl,  is  obtained, 
which  melts  at  50°,  boils  at  115°,  and  has  properties  similar  to  those 
of  the  dihydrochloride  obtained  from  oil  of  turpentine.  Small  amounts 
act  as  antiseptics  to  putrescible  solutions,  but  do  not  hinder  the  action 
of  enzymes.  T.  G.  N. 

American  Menthol.  By  J.  H.  Long  (/.  Amer.  Ghem.  Soc,  14, 
149 — 150). — Japanese  menthol  crystallises  in  small  prisms,  thus 
differing  from  American  menthol,  which  forms  long  needles.  After 
careful  purification,  American  menthol  melts  at  42*3°,  boils  at  212'5° 
(corr.)  under  742  mm.  pressure,  and  has  in  the  crystalline  state,  a 
sp.  gr.  =  0-890  at  2074°,  and  when  fused,  a  sp.  gr.  =  0-8810  at 
44-6°/4°.  The  rotatory  power  of  menthol  in  alcoholic  solution  at 
20°  is  expressed,  for  concentrations  between  8  and  70  per  cent,  of 
menthol,  by  the  equation  [a]  =  48-247^  +  0-011108g  +  0•000018702^ 
where  q  is  the  percentage  of  inactive  solvent  present.  For  solutions 
in  benzene,  not  too  dilute,  the  equation  [a]  =  49-511°  +  0025634g' 
+  0-00084032"— 0-000011022'  applies,  whilst  for  solutions  in  acetic 
acid,  the  equation  is  [a]  =  47-711°  +  0-006386^  +  0-000071422'. 
Fused  menthol  has  the  rotatory  pow&r  [aj^  =  —49-86°.  The  com- 
parison of  the  physical  properties  of  American  with  those  of  Japanese 
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menthol  shows  only  very  slight  differences,  which  are  probably  due 
to  a  slight  admixture  with  menthone  in  the  former  case. 

A.  J.  G. 

Amine  from  Dextromenthone.  By  A.  Negovoeoff  (/.  lh(,ss. 
Chem.  Soc,  23,  443— 446).— Dextromenthone,  [a]^  =  +21-6°,  was 
prepared  by  Beckmann's  method  from  menthol,  m.  p.  43°,  and  trans- 
formed into  the  corresponding  oxime  by  the  action  of  hydroxylamine 
and  sodium  hydrogen  carbonate  in  alcoholic  solution.  The  oxime  had 
the  specific  rotation  [a]D  =  —9*21°.  17'5  grams,  on  reduction  in 
alcoholic  solution  with  metallic  sodium,  gave  7  grams  of  the  crude 
amine,  CloHig'N'Ha,  about  40  per  cent,  of  the  theoretical  yield.  The 
following  table  exhibits  the  properties  of  this  amine  compared  with 
those  of  the  amine  from  laevomenthol  oxime  : — 


Boiling  point 

Sp.gi'.0°/0° 

Wd 

Hydrochloride 

(CioHi9NH2)2H2PtCle 


Amine  from 


Lsevomentliol. 


206—207° 

0-8685 

-33-60 

long  tables,  rhombic 

golden-yellow  scales 


Dextromentliol. 


206—207°  (at  747  mm.) 

0-  8749 

-9-26 

prismatic  needles,  rhombic 

yellow  silky  needles 


J.    W. 

Occurrence  of  Bornyl  Acetate  in  the  Ethereal  Oils  of  Abies 
sibirica  and  Abies  pectinata.  By  E.  Hirschsoh^  {Chem.  Centr., 
1892,  ii,  793;  from  Fharm.  Zeit.  Buss.,  30,  593— 595).— The  author 
has  isolated  bornyl  acetate  from  the  ethereal  oil  of  Abies  sihirica,  of 
which  it  forms  30  per  cent. ;  this  oil  is  therefore  the  best  material  for 
the  preparation  of  borneol.  The  substance  which  Spehr  obtained 
from  oil  of  pine  needles,  and  described  as  a  terpene  hydrate,  is  in 
reality  bornyl  acetate.  The  ethereal  oil  of  Abies  pectinata  also 
contains  bornyl  acetate,  which  may  also  be  assumed  to  be  present  in 
oil  of  Pinus  canadensis.  A.  J.  G. 

Gutta-percha.  By  0.  Oesterle  (Arch.  Fharm.,  230,  641 — 674). 
— Gutta-percha  was  boiled  with  successive  fresh  quantities  of  w^ater, 
until  the  latter  was  no  longer  coloured ;  by  this  means  a  tannin, 
sugar,  and  (inorganic  P)  salts  were  extracted ;  it  was  then  dried, 
repeatedly  extracted  with  boiling  alcohol,  and  the  alcoholic  extract 
slowly  cooled ;  alban  then  separated  out  as  a  white,  crystalline  pre- 
cipitate, and  the  mother  liquor  from  this,  when  evaporated,  left  a 
brown,  resinous  mass  of  impure  -fluavil,  smelling  like  colophony. 
The  residual  gutta-percha  was  then  dissolved  in  chloroform,  the 
solution  filtered  from  a  small  residae,  and  mixed  with  alcohol ;  gutta 
then  separated  in  the  form  of  a  milky  emulsion,  which  gradually 
gathered  into  flakes.  At  the  same  time,  a  stringy  substance,  guttan, 
was   precipitated ;   it   is,    ho  vvever,   very  unstable,    for   when    it    is 
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repeatedly  dissolved  in  cliloroform  and  precipitated  with  alcohol,  it  is 
gradually  converted  into  gutta ;  it  differs  from  the  latter  in  containing 
oxygen. 

Gutta,  (CioHi6)m,  is  a  white,  amorphous  substance  with  high 
molecular  weight,  and  melts  at  53°.  Bromine  attacks  it,  with  evolution 
of  hydrogen  bromide  ;  it  is  also  gradually  affected  by  air  and  light, 
becoming  yellow  and  friable,  and  partially  soluble  in  alcohol,  aqueQus 
potash,  and  benzene.     It  is  stable  in  the  absence  of  light  and  air. 

Allan,  C40H64O2,  melts  at  195°  (uncorr.).  It  is  attacked  by  bromine, 
with  evolution  of  hydrogen  bromide,  and  by  nitric  acid,  with  forma- 
tion of  a  nitrogenous  substance,  but  hydroxylamine  and  phenylhydr- 
azine  do  not  attack  it,  neither  can  an  acetyl  derivative  be  prepared. 
When  distilled  with  phosphorus  pentasulphide,  it  yields  an  oil  which 
contains  sulphur;  distilled  with  zinc-dust,  ityields  liquid  hydrocarbons, 
on  which  nitric  acid  acts,  producing  substances  with  an  odour  of 
flowers  and  of  musk.  When  heated  with  alcoholic  potash  for 
24  hours  at  150°  in  a  sealed  tube,  a  hydrocarbon,  alhene,  is  obtained. 

Fluavil,  (CioHieO)^,  is  a  yellow,  amorphous  substance,  melting  at 
82 — 85°;  no  derivative  could  be  prepared. 

The  above-mentioned  substances  were  all  contained  in  commercial 
gutta-percha,  and  also  in  two  samples  collected  exclusively  from 
Payena  Leerii.  Of  the  latter,  which  were  originally  equally  plastic, 
one  had  become  brittle ;  this  one  was  found  to  contain  more  fluavil. 
Gutta  appears  to  be  the  essential  constituent  of  gutta-percha,  and  to 
it  the  plastic  properties  of  the  latter  are  due.  Alban  is  present  in 
considerable  quantity,  bnt  does  not  appear  to  materially  affect  these 
properties.  Fluavil  is  usually  present  in  small  amount ;  a  larger  pro- 
portion of  it  spoils  the  gutta-percha,  rendering  it  brittle  and  friable. 
All  these  constituents  of  gutta-percha  are  chemically  inert — except  that 
gutta  (and  guttan)  are  slowly  affected  by  light;  to  this  the  gradual 
deterioration  in  the  quality  of  gatta-percha  when  kept  is  doubtless 
to  be  ascribed.  C.  F.  B. 

Brazilin  Methyl  Ether.  By  C.  Schall  (Ber.,  25,  3670—3672). 
— The  author  has  repeated  his  analyses  of  brazilin  methyl  ether  and 
of  a  number  of  bromine  derivatives  in  order  to  prove  whether  the 
compound  contains  three  or  four  methoxyl  groups  ;  it  appears  to  form 
a  tetracetyl  derivative,  the  investigation  of  which  is  to  be  continued. 

T      T>      m 

Jalapin.  By  T.  Poleck  {Chem.  Centr.,  1892,  ii,  786—787 ;  from 
Zeit.  osterr.  Apoth.-vercins,  1892,  1 — 14). — Much  of  this  paper  consists 
of  a  recapitulation  of  e.arlier  work  (Abstr.,  1885,  669).  Samelson's 
jalapinole  (loc.  cit.)  does  not  exist.  When  jalapin  is  hydrolysed  with 
hydrochloric  acid,  it  yields  dextrose  and  jalapinolic  acid,  which  has 
the  formula  C16H30O3  (not  C16H30O4,  as  previously  stated).  It  is 
odourless,  crystallises  in  tufts  of  white  needles,  and  melts  at  63 — 64°. 
The  formula  was  confirmed  by  analyses  of  the  silver,  barium,  and 
ethyl  salts.  A.  J.  Gr» 

Names  of  New  Remedies.  By  J.  D.  Riedel  {Ghem.  Centr., 
1892,  ii,  584— 586  ;  from  A;poth.-Zeit.,  7,  405— 406).— A  list  of  the 
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names  under  whicli   various    organic   chemicals  have  been  recently 
introduced  as  drugs. 

Opium  Smoke.  By  H.  Moissax  (Compt.  rend.,  115,  988 — 992). 
— The  opium  specially  prepared  for  smoking,  or  chandoo,  is  dried 
immediately  before  use,  at  a  temperature  that  does  not  exceed  240°,  and 
is  smoked  at  a  temperature  of  about  250°.  Combustion  of  chandoo  in  a 
current  of  air  at  250°  produces  only  a  small  quantity  of  fragrant  oils, 
and  a  small  quantity  of  morphine,  which  is  probably  carried  forward 
by  the  water  vapour. 

The  dross,  or  residue  left  when  chandoo  is  smoked  in  this  way,  is 
used,  together  with  more  or  less  adulterated  opium,  by  the  less 
wealthy  smokers.  Combustion  of  the  dross  and  the  adulterated  opium 
requires  a  temperature  not  lower  than  800°,  and  in  this  case  the  de- 
composition is  more  complicated,  and  the  volatile  products  contain 
pyrroline,  acetone,  and  hydropyridic  and  pyridic  bases  (compare  next 
abstract  and  this  vol.,  ii,  179).  C.  H.  B. 

Tobacco  Sm.oke.  By  A.  Gautier  (Gompt.  rend.,  115,  992 — 993). 
— Researches,  which  will  shortly  be  described  in  detail,  show  that 
when  tobacco  is  smoked  in  a  pipe,  the  volatile  liquid  products  chiefly 
consist  of  basic  compounds.  They  contain  a  large  proportion  of 
nicptine,  a  higher  homologue  of  nicotine,  C11H16N2,  which  pre-exists  in 
tobacco  leaves,  and  a  base,  CeHgNO,  which  seems  to  be  a  hydrate  of 
picoline.  Other  less  volatile  bases,  including  hydropyridines,  are  also 
formed.  These  alkaloids  result  from  the  decomposition,  at  a  com- 
paratively low  temperature,  of  the  carbopyridic  and  carbohydro- 
pyridic  or  analogous  acids  present  in  the  tobacco.  C.  H.  B. 

Constitutions  of  the  Methylpyrrolines.  By'  C.  U.  Zaxetti 
(Gazzetta,  22,  ii,  269— 276).— The  methylpyrroline  boiling  at  148—150° 
yields,  with  hydroxylamine  hydrochloride,  a  dioxime,  C5H8(NOH)2, 
which  crystallises  in  lustrous,  white  scales  melting  at  73 — 74"  ;  it  is 
very  soluble  in  all  the  ordinary  solvents,  with  the  exception  of  light 
petroleum.  Inasmuch  as  it  gives  a  ketonic  acid  on  treatment  with 
potash,  it  is  most  probably  the  dioxime  of  levulinic  aldehyde,  and  the 
pyrroline  from  which  it  is  derived  must  be  a-methylpyrroline  (com- 
pare Zanetti,  Abstr.,  1892,  74). 

The  methylpyrroline  which  boils  at  142 — 143*,  obtained  by 
Dennstedt's  method  (Abstr.,  1891, 1501),  when  treated  with  hydroxyl- 
amine hydrochloride,  yields  the  dioxime  melting  at  73 — 74°,  and  a 
small  quantity  of  a  substance  melting  at  159 — 160°.  The  latter  is 
probably  derived  from  ^-methylpyrroline,  but  owing  to  the  small 
quantity  of  it  obtained,  no  analysis  could  be  made.  W.  J.  P. 

Action  of  Propyl  Alcohol  on  Pyrroline.  By  M.  Dexnstedt 
(Ber.,  25,  3636—3637). — When  a  mixture  of  propyl  alcohol  and 
pyrroline  is  distilled  over  heated  zinc-dust,  a  product  is  obtained 
which  may  be  divided,  by  fractional  distillation,  into  five  fractions. 

Fraction  1,  boiling  at  173 — 175°,  has  the  properties  and  composition 
of  a  c-propylpyrroline,  CvNHn,  and  is  a  bright  oil,  which  quickly  turns 
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yellow  on  exposure  to  light.  The  acetyl  compound,  obtained  by  th& 
action  of  acetic  anhydride,  boils  at  270°.  The  c-propylcinnamyl- 
pyrroline,  obtained  by  the  action  of  benzaldehyde,  crystallises  in 
yellow  needles,  and  melts  at  148 — 150°,  whilst  the  7^-acetylpropyl- 
pyrroline  is  a  dark  yellow,  viscid  oil,  and  boils  at  245°.  When  an. 
ethereal  solution  of  the  propylpyrroline  is  treated  with  dry  hydrogen 
chloride,  dipropyldipyrroline  hydrochloride  is  obtained ;  and  on  treat- 
ing this  salt  with  sulphuric  acid,  it  is  converted  into  dipropylindole. 
The  latter  boils  at  305°,  and  gives  a  picrate  melting  at  98 — 100°. 

Fraction  2  boils  at  185 — 187°,  and  has  also  the  properties  and  com- 
position of  a  c-propylpyrroline.  The  c-acetyl  compound  boils  at  275°. 
The  7z-acetyl  compound  boils  at  250°.  The  propylcinnamylpyrroline 
crystallises  from  alcohol  in  lustrous  cubes,  and  melts  at  161 — 162°» 
The  dipropylindole  boils  at  290". 

Fraction  3  boils  at  205 — 210°,  and  is  a  c-dipropylpyrroline.  The 
c-acetyl  compound  boils  at  270 — 280°,  the  to- acetyl  compound  at 
250—260°. 

The  last  two  fractions,  boiling  at  270—280°  and  300—310°,  are 
isomerides  of  the  mesitylpyrroline  and  phoronpyrroline  obtained  from 
acetonepyrroline.  E.  C.  R. 

Trimethyltetrahydroquinoline.  By  A.  Ferratini  (Gazzefta^ 
22,  ii,  417—422;  compare  Abstr.,  1892,  614).— Trimethyldihydro- 
quinoline  is  readily  reduced  by  tin  and  hydriodic  acid,  with  produc- 
tion of  trimethyltetrahydroquinoline ;  the  hydriodide  of  the  latter, 
CglSTHsMes,!!!,  forms  small,  white  prisms,  which  melt  at  197°.  The 
methiodide,  when  distilled  with  potash,  merely  loses  methyl  iodide, 
giving  the  free  base.  On  heating  trimethyltetrahydroquinoline  with 
hydriodic  acid  and  red  phosphorus  in  closed  tubes  at  250°,  methyl 
iodide  is  obtained,  together  with  a  base  which  seems  to  be  dimethyl- 
fetrahydroquinoline,  CgNHgMcg,  as  it  gives  a  nitronitrosamifiey 
CiiHi3N(IS[0)'N02,  with  nitrous  acid.  This  substance  crystallises  in 
large,  thin,  transparent,  yellow  plates,  melts  at  154 — 155°  with  slight 
decomposition,  and  gives  Liebermann's  reaction.  W.  J.  P. 

Tetrahydroisoquinoline.  By  A.  Feeratini  (Gazzetta,  22,  ii, 
422 — 430  ;  compare  preceding  abstract). — Tetrahydroisoquinoline 
reacts  energetically  with  methyl  iodide,  yielding  a  mixture  of  methyl- 
tetrahydroisoquinoline  hydriodide  and  methiodide,  CioHigN'jMel ;  the 
latter  forms  white  scales,  melts  at  189°,  and  turns  yellow  on  ex- 
posure to  the  air.  On  treating  it  with  silver  chloride  suspended  in 
water,  a  solution  is  obtained  which  yields  an  aurochloride  of  the  com- 
position diHisN^jHAuCli;  this  forms  lustrous,  yellow  laminae,  and 
melts  at  184 — 185°  ;  the  corresponding  jolatinochloride, 

(OnH,5N)2,H,PtCle, 

forms  beantiful,  yellow  needles  melting  at  228°  with  decomposition. 

On  heating  methyltetrahydroisoquinoline  methiodide  with  potash, 
a  base  distils,  which,  when  suitably  purified,  combines  with  methyl 
iodide  with  development  of  heat,  forming  a  methiodide  of  the  com- 
position C12H18NI.     This  is  obtained  in  long,  rectangular  plates  melt- 
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ing  with  decomposition  at  200 — 201° ;  on  distillation  with  potash,  it 
yields  a  base,  which  gives  a  yellow,  crystalline  aurochloride  melting  at 
105°.  W.  J.  P. 

Synthesis  of  Isoquinoline  Derivatives.  By  S.  Gabriel  and 
A.  Neumann  (Ber.,  25,  3563—3573;  compare  Abstr.,  1887,  1112).— 
Diacetylorthocyanohenzyl  cyanide,  CN'C6H4*CAc2*CN,  forms  small, 
lustrous  needles,  melts  at  137 — 138°,  and  when  heated  with  75  per 
cent,  acetic  acid  saturated  with  hydrogen   chloride,   yields  S'-methyl- 

isocoumarin  (isohenzalphthalide) ,  CeH^-C^        '  i        ,  melting  at  73 — 74^, 

CO  o 

and  isomeric  with  ethylidenephthalide  (Abstr.,  1886,  243).  On  heat- 
ing  the   compound  with   alcoholic    ammonia,  d'-methylisocarbosiyril, 

C6H4<;        *  I        ,  is  formed;  this   crystallises  from  alcohol  in  rect- 
CO  'ISll 

angular   prisms,  and  melts   at  211".     3' :4i'-Methylcyanisocarbostyril, 

obtained   by  dissolving  diacetylorthocyanohenzyl    cyanide  in  warm, 

dilute  alkali  hydroxides,  forms  minute,  white  needles,  melts  above  310°, 

is  insoluble  in  ordinary  solvents  and  ammonia,  and  gives  ^'-methyliso- 

carhostyril  on  being  heated  with  dilute  sulphuric  acid.     2'  :  3'  :  4i-Di- 

methylcyanisocarbostyril  is  obtained  by  methylating  3'  :  4' -methyl cyan- 

isocarbostyril ;   it  crystallises  in  delicate  needles,  melts  at  182 — 183°, 

and,  when  heated  with  dilute  sulphuric  acid,  yields  2' :  S'-diTnethyliso- 

carbostyril,  which  crystallises  in  colourless  prisms,  melts  at  103°,  and 

decomposes   into    3'-methylisocoumarin   and   methylamine   on  being 

heated  at  230°  with  hydrochloric  acid  in  a  sealed  tube.     1' :  S'-Ghloro- 

"methylisoquinolme    is    produced    by    boiling    3'-methylisocarbostyril 

with   phosphorus  oxychloride ;    it   is    volatile  with   steam,  melts    at 

35 — 36°,  boils  at  280 — 281°  (757  mm.),  and  when  heated  in  a  sealed 

tube   with   hydriodic   acid    and   phosphorus,    furnishes    3'-methyliso- 

quinoline.     The  latter  melts  at  68°,  boils  at  246°  (761  mm.),  and  is 

volatile   with   steam ;     the  platinochloride   melts    at   195°,    and    the 

joicrate   at    197 — 198°.     When  a  mixture  of    3'-methjlisocarbostyril 

and  zinc-dust  is  heated  to  a  dull  red  heat  in  a  current  of  hydrogen, 

3'-methylisoquinoline  distils  over. 

CrCNVCPh 
3' :  4!-Fhenylcya7iisocoumarin,   C6H4<[^  '       ,    is    obtained    by 

OO O 

heating  orthocyanobenzyl  cyanide  with  benzoic  chloride ;  it  forms  a 
citron-yellow,  microcrystalline  powder,  melts  at  204 — 205°,  is  sparingly 
soluble  in  hot  alcohol,  and  yields  isobenzalphthalide  (Abstr.,  1885, 
1231)  when  heated  at  180°  with  75  per  cent,  acetic  acid  saturated 
with  hydrogen  chloride,  and  3'  :  4>'-jplienylcyanisocarbostyril,  when 
heated  at  180°  with  alcoholic  ammonia ;  the  latter  crystallises  in 
lemon-yellow  needles,  melts  at  270°,  and  is  sparingly  soluble  in 
alcohol.  3'-Phenylisoquinoline  is  more  easily  prepared  by  distilling 
a  mixture  of  3'-phenylisocarbostyril  and  zinc-dust  in  a  current  of 
hydrogen  than  by  the  method  formerly  eriven  (Abstr.,  1886,  226). 

A.  R.  L. 
Preparation  and   Properties  of  Methyloxythiazole.     By  J. 
TcHERNiAC   {B&r.,    25,    3648 — 3652). — Methyloxythiazole   is   readily 
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prepared  by  the  action  of  sodium  hydrogen  carbonate  on  thiocyanacet- 
one  in  aqueous  solution  at  the  ordinary  temperature  ;  the  clear  liquid^ 
after  separation  from  resinous  products,  is  repeatedly  extracted  with 
boiling  ether  in  an  apparatus  devised  by  the  author,  a  sketch  of 
which  is  given  in  the  original  paper.  The  yield  is  41'6  per  cent,  of 
the  theoretical.  The  thiazole  crystallises  in  pale,  cream-coloured 
needles  or  prisms  melting  at  105 — 106°,  and  solidifying  at  97 — 98°. 
A  molecular  weight  determination  by  Raoult's  method  proves  that 
the  substance  has  the  simple  formula  C4H5SNO.  J.  B.  T. 

The  Pyrazoline  Reaction.  By  L.  Knorr  (J5er.,  26,  100 — 103). 
— Pyrazoline  bases  derived  from  phenylhydrazine,  when  treated  with 
oxidising  agents  in  acid  solution,  are  converted  into  magenta-red  to 
blue  dyes,  and  by  this  reaction  very  small  quantities  of  pyrazolines 
can  be  detected.  The  reaction  is  equally  applicable  to  pyrazoles 
derived  from  phenylhydrazine,  if  they  are  first  reduced  with  sodium 
and  alcohol  to  the  corresponding  pyrazoline. 

This  reaction  is  applicable  to  pyrazoles  derived  from  phenylhydr- 
azine which  do  not  contain  oxygen,  and  also  to  derivatives  of  1-phenyl- 
pyrazole.  Pyrazolones  derived  from  phenylhydrazine  do  not,  as  a. 
rule,  give  this  reaction,  but  l-phenyl-3  : 4-trim  ethyl  pyrazolone  is  an 
exception.  The  pyrazolones  obtained  from  hydrazine  hydrate  do  not 
give  the  reaction,  even  if  they  contain  a  benzene  residue  substituted 
in  the  pyrazole  nucleus.  Thus  pyrazole  and  its  homologues,  phenyl- 
methylpyrazole  (from  benzoylacetone  and  hydrazine  hydrate),  and 
3  :  5-diphenylpyrazole  (from  dibenzoylmethane  and  hydrazine)  do  not 
give  the  reaction.  The  reaction  seems  to  be  determined  by  the  pre- 
sence of  a  benzene  residue  in  the  position  1. 

The  author  has  obtained  a  compound  of  the  formula 

N— NPh^  ^^,  ^,,  ^NPh-N 
M  >CH-CH<  II 

by  the  careful  oxidation  both  of  l-phenyl-3-methylpyrazoline  and  of 
1 :  5-diphenyl-3-methylpyrazoline.  In  the  case  of  the  latter  compound^ 
the  condensation  takes  place  with  elimination  of  the  5-phenyl  group. 
It  crystallises  from  acetic  acid  in  characteristic  silvery  leaflets,  melts- 
at  275 — 278°,  and  dissolves  in  mineral  acids  with  a  magenta  colora- 
tion. E.  C.  R. 

Pyrazole  Derivatives  from  Unsaturated  Acids  and  Hydr- 
azines. By  L.  Knorr  and  P.  Duden  (Ber.,  26, 103—108,  109—111). 
— The  authors  have  already  described  (Abstr.,  1892,  73l)  1:3:5- 
phenylmethylpyrazolidone.  The  2-acetyl  derivative  crystallises  in 
needles  easily  soluble  in  boiling  water,  alcohol,  glacial  acetic  acid, 
and  ether,  and  melts  at  126°.  The  2-benzoyl  derivative  crystallises 
in  plates  insoluble  in  water,  and  melts  at  162°.  The  ^-nitro so- deriva- 
tive forms  pale-yellow  needles  melting  at  54 — 55°,  and  is  very  unstable, 
being  readily  reconverted  into  the  pyrazolidone  by  reducing  agents. 
A  methiodide  of  the  pyrazolidone  was  also  obtained ;  it  decomposes  at 
310°  without  previous  fusion. 

The   pyrazolidone  is   easily  reduced  by  the  action  of  sodium  and 
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alcohol,  phenylmet'Lylpyrazolidine  and  phenylmethylpyrazoline  being 
formed.  The  latter  is  a  feeble  base,  its  salts  being  decomposed  by- 
water,  and  is  volatile  in  steam  ;  it  is  not  oxidised  by  mercuric  oxide, 
or  by  Fehling's  solution.  It  melts  at  72 — 74°,  and  boils  at  289°  under 
757  mm.  pressure.  The  authors  also  prepared  it  by  the  reduction  of 
1  :  3-phenylmethylpyrazole. 

In  order,  if  possible,  to  determine  whether  the  space  confioruration 
of  the  unsaturated  acids  influences  their  condensation  with  hydrazines, 
the  action  of  the  liquid  isocrotonic  acid  on  phenylhydrazine  was 
studied.  The  same  pyrazolidone  of  m.  p.  84°  was  obtained  as  from 
the  solid  acid,  although  the  yield  was  much  less.  As,  however,  J.  A. 
Wislicenus  has  now  shown  (Inaug.  Dissert.,  Leipzig,  1892)  that  the 
liquid  acid  is  probably  a  molecular  mixture  of  the  two  geometrically 
isomeric  modifications,  the  results  obtained  leave  the  point  in  question 
unsettled. 

The  authors  have  further  investigated  the  compound  C15H12N2O, 
previously  obtained  by  Knorr  by  the  distillation  of  the  hydrazide  of 
cinnamic  anhydride  (Abstr.,  1887,  665).  By  treatment  with  phos- 
phorus pentasulphide,  it  is  reduced  to  1  :  5-diphenylpyrazole  (see  next 
abstract)  of  m.  p.  55",  and  is  therefore  1:5:  3-diphenylpyrazolone, 

NPh<^^,     i„.     When   heated   with   excess    of    methyl    iodide,  it 

yields  1:5:2:  S-diphenylmetJiylpyrazolone ;  this  is  sparingly  soluble  in 
cold,  but  easily  in  boiling  water,  also  in  alcohol  and  in  chloroform. 
It  crystallises  in  scales  melting  at  139°,  and  is  more  basic  than  diphenyl- 
pyrazolone;  its  jjicrate  forms  needles  meltiug  at  180 — 181°.  A  solu- 
tion of  the  base  in  strong  sulphuric  acid  is  coloured  cherry-red  by 
the  addition  of  a  drop  of  potassium  dichromate  solution. 

L.  T.  T. 

Isomerism  of  the  Diphenylpyrazoles  and  of  the  Pyrazole 
Derivatives  from  Ethyl  Benzoylacetoacetate  and  Ethyl  Benzal- 
acetoacetate.  By  L.  Knorr  and  P.  Duden  {Ber.,  26,  111 — 116). — 
The  authors  have  re-examined  the  various  diphenylpyrazoles  to 
establish  their  constitution  and  to  reconcile  the  various  conflicting 
statements  concerning  them. 

1  :  5-Diphenylpyrazole  melts  at  55°  and  boils  at  337°  under  736  mm. 
pressure.  It  is  the  pyrazole  which  has  been  obtained  (1)  from  cin- 
namic acid  (see  preceding  abstract),  (2)  from  benzoylpyruvic  acid 
(Beyer  and  Claisen,  Abstr.,  1887,  943),  (3)  from  benzoylaldehyde 
(Claisen  and  Fischer,  Abstr.,  1888,  690),  (4)  from  diphenylpyrazole- 
■dicarboxylic  acid  (Knorr  and  Laubmann,  Abstr.,  1889,  409),  and 
(5)  from  ethyl  phenylacetoacetate  (Bischler,  this  vol.,  i,  44).  The 
corresponding  1  :  5-diphenylpyrazoline  melts  at  136 — 137^". 

1  :  S-Diphenylpyrazole  melts  at  84°,  boils  at  341 — 342°  under  270  mm. 
pressure,  and  forms  glistening,  white  crystals.  It  has  been  obtained 
by  the  authors  from  ethyl  benzoylacetoacetate,  from  1  :  3-diphenyl- 
pyrazole-4  :  5-dicarboxylic  acid  (from  ethyl  benzalacetoacetate)  and 
from  benzoylaldehyde.  Whilst  Claisen  and  Fischer  obtained  from 
benzoylaldehyde  the  pyrazole  melting  at  55°,  the  authors  only  ob- 
tained that  melting  at  84°.  Apparently  slight  modifications  of  the 
conditions  of  experiment  cause  a  difference  in  the  direction  of  the 
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reaction.  The  corresponding  1  :  3-diplienylpyrazoline  melts  at  104°, 
iDut  not  sharply. 

3  :  b-Diphenylpyrazole  melts  at  200°  and  boils  at  347°  under  155  mm. 
pressure,  is  crystalline,  and  does  not  form  a  pyrazoline.  The  authors 
have  prepared  this  pvrazole  from  dibenzoylmethane. 

"  7    .     .  ^.      7       7-  .^      ^^  .NPh-C-COOH 

1  :  3-Diphenylmrazole-4i  :  b-dicarboxyhc     acid,     JN<:^-p,,    [\  r^r\r\TT' 

was  obtained  by  the  oxidation  of  diphenylmethylpyrazolecarboxylic 
acid  ;  it  melts  at  190°.  Its  barium  salt  crystallises  in  needles.  At 
200 — 250°,  the  acid  gives  off  carbonic  anhydride,  and  yields  1  :  3-di- 
phenylpyrazole.  L.  T.  T. 

Pyrazoles  from  Unsaturated  Acids  and  Hydrazines.    By  P. 

DuDEN  (Ber.,  26,  117 — 122). — The  author  has  extended  his  previous 

work  to  bibasic  unsaturated  acids  containing,  or  probably  containing, 

the  group  -CH!CH*COOH.     Both  maleic  and  fumaric  acids,  when 

heated    at    110°   with    one   equivalent   of   phenylhydrazine,    yielded 

,      .      o    7       7  7.^  7.       7-  -^      ATT.U  ^NH-CH-COOH 

1:5:  3-pJienylpyrazohaonecarboxyhc     acid,     JNPh<  I  ? 

CO '0x12 

which  is  sparingly  soluble  in  cold  water,  crystallises  in  concentrically 
grouped  needles,  and  melts  with  partial  decomposition  at  201 — 202°. 
Its  sodium  salt  is  amorphous  and  deliquescent ;  its  silver  salt  forms  a 
white  precipitate,  which  deposits  silver  when  boiled  with  water.  The 
acid  reduces  Fehling's  solution,  mercuric  oxide,  ferric  chloride,  &c. 
By  careful  oxidation  with  ferric  chloride,  it  yields  1  :  5-phenyl- 
pyrazolonecarboxylic  acid,  melting  at  265"^,  and  described  by  W. 
Wislicenus  (Ber.,  1887,  234).  In  glacial  acetic  acid  solution,  the 
formation  of  a  pyrazolidone  does  not  take  place,  fumaric  acid  remain- 
ing unchanged,  and  maleic  acid  yielding  maleylphenylhydrazine  (Hotte, 
Abstr.,  1887,  671).  When  fumaric  or  maleic  acid  is  heated  with 
excess  (three  equivalents)  of  -phenjlhjdT8bzine,phenylhydrazinesuccinyl. 
dihydrazide,  N2H2Ph-C2H3(CO'N2H2Ph)2,  is  formed.  This  substance 
is  insoluble  in  water  and  ether,  and  but  sparingly  soluble  even  in 
boiling  alcohol ;  it  crystaUises  in  needles,  and  melts  at  199 — 200°. 
Strong  alkalis  or  acids  resolve  it  into  1:5:  3-phenylpyrazolidone- 
carboxylic  acid  and  phenylhydrazine. 

Oleic  acid  yields  a  hydrazide,  C24H4oI^20,  which  forms  crystals 
melting  at  72 — 73°,  and  elaidic  acid  a  hydrazide,  C2jIioN20,  which 
crystallises  in  needles  melting  at  98 — 99°,  but  from  neither  acid 
•could  a  pyrazole  derivative  be  obtained.  The  author  considers  it 
probable,  therefore,  that  neither  of  these  acids  contains  €he  group 

-ch:ch-cooh.  l.  t.  t* 

Action  of  Hydriodic  acid  on  Cinchonidine.     By  G.  Neumann 

{Monatsh.,  13,  651—662  ;  compare  Skraup,  Abstr.,  1892,  83).— TW- 
hydriodo cinchonidine,  Ci9B[22N'20,3HI,  is  obtained  by  heating  cinchon- 
idine with  five  times  its  weight  of  hydriodic  acid  (sp.  gr.  1*7)  for 
2^  hours.  It  crystallises  in  yellowish- white  needles,  which  become 
transparent  at  140°,  and  melt,  with  decomposition,  at  216°.  When 
decomposed  with.l  and  2  mol.  proportions  respectively  of  alcoholic 
ammonia,    it    gives    rise    to    the    compounds    Ci9H22N20,2HI    and 
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Ci9H22N20,HI-  Of  these,  the  former  is  pale  yellow,  melts  at  184°, 
and  decomposes  with  evolution  of  gas  at  221°  ;  the  latter  melts  at 
166"*,  forms  a  sulphate,  C,9H22N20,H1,H2S04,  and  when  boiled  with 
alcoholic  potash  yields  (i-cinclionidine,  Ci9H22N'20. 

^-Cinchonidine  crystallises  from  alcohol  in  plates,  melts  at  244°,  and 
^ives  the  following  salts  : — The  oxalate,  Ci9H22N^20,H2C204,  crystal- 
lises in  colourless  needles,  which  melt  at  118*^  and  decompose  at  151° ; 
the  tartrate^  Ci9H22N"20,C4H606,  melts  with  decomposition  at  218°;  and 
the  two  platinochlorides,  Ci9H2oN'20,H2PtCl6  and  2Ci9H22N20,H2PtCl6. 
On  heating  with  hydriodic  acid,  /3-cinchonidine  gives  the  above-de- 
scribed trihydriodocinchonidine,  melting  at  216°.  The  latter  is  con- 
verted by  silver  nitrate  into  ^i-cinchonidine,  which  melts  at  238°,  does 
not  give  such  characteristic  salts  as  /3-cinchonidine,  and  forms  the 
tw^o  platinochlorides  Ci9H22:N'20,H2PtCl6  and  2C,9H22N20,H2PtCl6.  On 
distillation  with  water,  trihydriodocinchonidine  yields  a  product  which 
has  the  aldehydic  j)i'operty  of  reducing  ammoniacal  silver  nitrate. 

G.  T.  M. 

Sparteine.  By  F.  B.  Ahrens  {Ber.,  25,  3607— 3612).— An  aqueous 
solution  of  oxysparte'ine  (Abstr.,  1891,  842)  reduces  Fehling's  solu- 
tion on  being  warmed  with  it.  The  hydrochloride  crystallises  with 
1  mol.  HoO,  and  melts  above  230° ;  from  more  dilute  solutions,  however, 
it  separates  with  4  mols.  HjO  ;  the  crystals  are  completely  dehydrated 
at  160^,  not,  however,  without  partial  decomposition.  The  hydrohromide 
crystallises  with  3^  mols.  and  with  2^  mols.  HgO,  and  the  hydriodide 
crystallises  with  1  mol.  H2O.  The  nitrate  forms  large,  transparent 
tables  (with  1  mol.  HoO),  sinters  at  202°,  and  melts  at  207°.  The 
methiodide,  Ci5H24N20,Mel,  crystallises  in  yellowish  needles,  and  melts 
at  191 — 193° ;  on  adding  freshly  precipitated  silver  chloride  to  its 
aqueous  solution,  the  methochloride  is  obtained.  The  latter  yields  a 
platifwchloride,  Ci5H24N20,HMePtCl6  +  HoO,  which  forms  transparent 
red  crystals,  and  melts  at  228 — 229°,  and  an  aurochloride  melting  at 
190 — 191°.  Oxysparte'ine  is  not  attacked  when  heated  at  250^  with  con- 
centrated sulphuric  acid,  or  when  warmed  with  nitric  acid  ;  hydroxyl- 
amine  and  phenylhydrazine  are  without  action  on  it.  When  heated 
at  150°  with  phosphorus  oxychloride,  it  is  converted  into  an  oily  base, 
which  yields  an  aurochloride,  Ci5H2oT^2»2HAuCl4,  crystallising  in 
needles,  and  melting  at  160 — 161°.  Hiirthle  finds  that  oxysparteiDe 
strengthens  the  heart's  action  (see  also  Arch,  exjperim.  Pathol.  Fharm.f 
1892,  141). 

Dioxy sparteine,  C]5H26No02  (Abstr.,  1887,  1056),  is  the  ultimate 
product  of  the  action  of  hydrogen  peroxide  on  sparteine.  The 
hydrohromide  forms  colourless  crystals,  and  melts  at  146 — 147°,  whilst 
the  hydriodide  melts  at  137°.  The  free  base  prepared  from  these  salts 
crystallises  in  translucent  prisms,  and  melts  at  128 — 129°.  The 
mercurochloride  melts  at  193°. 

Trioxy sparteine  is  obtained  by  the  action  of  hydi'ogen  peroxide  on 
oxysparteine  ;  it  is  crystalline,  but  has  not  been  prepared  quite  pure. 
The  platinochloride,  (Ci6Ho4N203)2,HoPtCl6  +  3JHoO,  crystallises  in 
orange  needles,  and  decomposes  at  about  200° ;  the  aurochloride  forms 
long,  lance-shaped  crystals,  and  melts  at  136 — 137°.  The  research  is 
proceeding.  A.  R.  L. 
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Behaviour  of  Hydrochloric  acid  to  Albumin  in  relation  to 
the  Chemical  Investigation  of  Gastric  Juice.  By  L.  Sansoni 
(Chem.  Gentr.,  1892,  ii,  876—875;  ivom  Berlm  Iclin.  Woch.,  29, 
1048 — 1045,  1084^ — 1089). — An  aqneons  solution  of  albumin  has  the 
property  of  uniting  with  a  certain  quantity  of  hydrochloric  acid, 
so  that  the  acidity  of  the  mixed  solution  is  diminished,  and 
the  more  concentrated  the  albumin  solution  the  more  acid  is  thus 
concealed.  This  loss  can  be  shown  either  by  the  phloroglacinol- 
vanillin  method,  or  by  the  employment  of  phenolphthalein. 
With  peptone,  it  is  only  in  the  case  of  the  first  of  the  reagents 
that  part  of  the  acid  is  not  recognisable,  and  the  complete  pep- 
tonisation  of  albumin  seems  to  set  free  any  hydrochloric  acid 
previously  retained  by  it ;  in  the  intermediate  stages  of  the  peptonisa- 
tion,  the  loss  of  acidity  is  proportional  (inversely  ?)  to  the  duration 
of  the  artificial  digestion,  and,  therefore,  to  the  amount  of  albumin 
converted  into  peptone.  A  mixture  of  albumin  and  hydrochloric 
acid  docs  not  recover  the  lost  acidity  when  kept  for  a  long  time  at  38°, 
even  if  pepsin  is  present,  provided  the  conditions  are  so  arranged  that 
much  peptonisation  does  not  occur.  By  the  continued  action  of  a  tem- 
perature of  100 — 110°,  the  acidity  is  partly  or  wholly  lost,  but  this 
does  not  occur  with  mixtures  of  peptone  with  hydrochloric  acid. 

This  combination  of  albumin  with  hydrochloric  acid  does  not  seem 
to  take  place  in  constant  proportion ;  where  tbe  mixture  has  not  been 
heated  to  higher  temperatures,  the  greater  portion  of  the  hydro- 
chloric acid  can  be  removed  by  dialysis. 

The  behaviour  at  100 — 110°,  described  above,  leads  to  the  conclusion 
that  all  methods  for  the  estimation  of  free  hydrochloric  acid  in  gastric 
juice,  depending  on  the  evaporation  of  the  gastric  juice,  must  be 
erroneous,  inasmuch  as  too  little  free  hydrochloric  acid  will  be  found. 

A.  J.  G. 

Albumoses  and  Peptone.  By  W.  Kuhne  (Zeit.  Biol,  29,  1^-40). 
— Solutions  containing  a  mixture  of  albumoses  and  peptone  give  a 
precipitate  of  albumoses  when  saturated  with  ammonium  sulphate, 
the  peptone  remaining  in  solution.  After  filtration,  tlie  filtrate,  if 
set  aside,  will  subsequently  give  a  further  precipitate  if  more  salt  is 
added.  This  has  been  explained  by  supposing  that  the  saturation 
was  in  tne  first  instance  incomplete,  or  that  the  peptone  is  partially 
changed  back  into  albumose.  The  present  research  shows  that  the 
former  is  the  more  probable  explanation.  There  are  many  precau- 
tions necessary,  in  order  to  precipitate  the  last  traces  of  albumose. 
It  is  necessary  in  the  first  instance  to  use  large  volumes  of  the  satu- 
rated solution  in  addition  to  merely  adding  c^rystals  of  the' salt  to  the 
prote'id  mixture.  Further,  it  is  found  that  whereas  the'  greater  part 
of  the  albumose  is  precipitated  by  the  salt  if  the  reaction  of  the  mix- 
ture is  made  acid,  the  residue  which  is  difiicult  of  precipitation  comes 
down  more  readily  if  the  reaction  is  made  alkaline.  It  is  further 
necessary  after  the  solution  of  peptone  is  obtained  to  remove  the 
salt  employed;  a  method  fordoing  this  by  the  use  of  barium  carb- 
onate after  concentration  is  fully  described.  If  pancreatic  juice 
has  been  used  for  the  preparation  of  peptone,  care  also  must  be  taken 
that  leucine  and  tyrosine    are    removed    also.      In  drying,  concen- 
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trating,  &c.,  especially  if  sulphuric  acid  is  used,  a  brownish  product 
is  formed;  this  is  minimised  by  care  in  the  manipulations.  Thi» 
substance  is  precipitable  by  ammonium  sulphate,  it  is  not,  however, 
albumose ;  it  gives  no  biuret  reaction.  Further,  if  a  precipitate  forms 
in  dialysis,  it  is  not  necessarily  of  proteid  nature  ;  if  hard  water  is^ 
used,  it  may  be  calcium  sulphate. 

Pekelharing  does  not  seem  to  have  noticed  the  necessity  of  these- 
and  other  precautions  and  details,  and  much  of  the  present  paper  is- 
polemical,  showing  Pekelharing's  supposed  errors,  and  pointing  out 
that  there  are  more  differences  between  peptones  and  albumoses  than) 
a  mere  difference  of  solubility  in  ammonium  sulphate. 

Diffudbility  of  Albumoses  and  Peptone. — Hetero-albumose  is  the- 
least  diffusible  of  the  albumoses  ;  in  neutral  saline  solutions  it  is  pre- 
cipitated, and  there  is  no  loss  in  dialysis.  Dissolved  in  ammonia  it 
loses  5*22  per  cent.  Deutero-albumose  comes  next  (loss  24*1  per 
cent,);  then  proto-albumose  (loss  28'3  per  cent.).  Peptone  loses  51 
to  51*8  per  cent. 

Koch's  tuberculin  contains  an  indole-like  substance  in  addition  to* 
albumoses  (small  quantities  of  proto-albumose,  large  quantities  of 
deutero-albumose).  In  the  process  of  the  action  of  the  tubercle 
bacillus,  proto-albumose  is  first  formed,  then  deutero-albumose. . 
The  bacteria  so  far  act  like  digestive  ferments,  but  there  is  little  or- 
no  true  peptone  formed,  and  leucine  and  tyrosine  are  also  absent. 
Tuberculin  also  gives  a  colour  with  bromine  ;  this  substance,  trypto- 
phan or  proteinchromogen,  is  probably  a  mixture  of  the  indole-like- 
substance  with  other  not  fully  recognised  materials. 

The  hay  bacillus  acts  somewhat  differently  when  grown  in  solutions 
of  proto-albumose,  for  not  only  are  secondary  albumoses  formed, 
but  also  true  peptone,  tyrosine,  leucine,  tryptophan,  and  ammonia. 
It  is  thus  very  like  trypsin  in  its  action. 

With  Bacillus  prodigiosus  very  little  albumose  remains  ;  it  is  almost 
entirely  broken  up  into  peptone,  leucine,  tyrosine,  tryptophan,  and 
the  indole  yielding  substance. 

In  no  case  was  there  any  formation  of  hydrogen  sulphide. 

W.  D.  H. 

Certain  Chemical  Constituents  of  the  Medulla  of  Nerve. 
By  A.  KossEL  and  P.  Freytag  {Zeit.  physiol.  Chem.,  17,  431 — 456). 
— Attention  is  in  the  present  reseal*ch  directed  to  the  cerebrosides, 
constituents,  apparently,  of  the  medullary  sheath  of  nerve  fibres,  not 
of  the  axis  cylindei^. 

The  substance  called  protagon  is  not  a  single  material,  but  there  is 
more  than  one  protagon.  They  yield  either  one  of  two,  or,  perhaps, 
three,  derivatives  called  cerebrin,  kerasin  or  homocerebrin,  and  en- 
cephalin  ;  and  further,  probably  several  lecithins  are  obtainable  from 
the  different  protagons.  The  protagons  resemble  each  other  in  the 
following  points  : — 

1.  They  contain  C,  H,  N,  0,  P,  and,  in  part,  S. 

2.  By  oxidation  with  nitric  acid,  they  yield  higher  fatty  acids. 

3.  By  the   action    of   boiling   sulphuric   or  hydrochloric  acid,  re- 
ducing carbohydrates  are  formed. 

4.  By  the  action  of  alkalis  they  yield  cerebrosides,  which  further- 
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split  into  ammonia,  galactose,  and  a  third  complex  material,  wMch^ 
on  fusion  with  potash,  yields  higher  fatty  acids. 

Elementary  analysis  of  protagon  crystals,  prepared  as  Gamgee- 
and  Blankenhorn  direct  (Zeit.  jphysiol.  Chem.,  3,  260),  gave  prac- 
tically the  same  results  as  in  their  and  Banmstark's  (Abstr,,  1885, 
918)  analyses.  The  pnre  crystals  yield  the  two  cerebrosides  cerehrin 
and  kerasin  among  their  decomposition  products.  The  analyses  of 
these  substances  agree  well  with  tiose  of  Thndichum,  Parens,  and 
others.  Their  molecular  weight  was  investigated  by  Beckmann's 
boiling  method  and  by  the  analysis  of  their  barium  and  bromine  com- 
pounds. They  further  yield,  by  treatment  with  nitric  acid,  a  fatty 
acid,  recognised  as  neurostearic  acid  by  Thudichum,  and  correctly 
analysed  but  not  identified  by  Miiller.  It  is,  in  fact,  stearic  acid, 
3  mols.  of  which  are  formed  from  cerebrin  for  every  2  atoms  of 
nitrogen.  From  all  these  considerations  the  formula  given  to  cerebrin 
is  CtoHhoNsOis,  and  to  kerasin  CvoHiggNjOia. 

Similar  substances  have  been  described  in  other  parts  of  the  body  ;; 
in  the  present  investigation  two  were  separated  from  pus ;  these- 
are  designated  pyosin,  C67H110N2O15,  or  CssHuoNgOis,  and   pyogenin, 

v>'65-tl-128-M2^19' 

The  opinion  is  expressed  that  these  substances  and  the  similar  ones 
in  testicular  cells  are  contained  in  the  cytoplasm,  not  in  the  nucleus. 

W.  D.  H. 

Chemical  Constitution  of  Peptones.  By  P.  Schijtzenberger 
(Comjot.  rend.^  115,  764 — 768).' — Fibrin-peptone,  obtained  from  the 
blood  of  the  horse  in  the  manner  previously  described,  is  evidently 
not  homogeneous.  Tf  a  somewhat  syrupy  solution  obtained  by  con- 
centration on  a  water-bath  is  mixed  with  gradually  increasing  quan- 
tities of  strong  alcohol,  precipitates  are  obtained  which  are  more  and 
m.ore  soluble  in  alcohol.  About  one-fifth  of  the  fibrin-peptone  remains 
in  solution,  even  when  the  liquid  contains  from  85  to  90  per  cent,  of 
alcohol.  The  composition  of  the  various  fractions  is  not  identical, 
but  indicates  that  they  are  probably  different  terms  in  a  homologous - 
series.  The  first  precipitate  has  the  composition  CjgHsiNgOia,  whilst 
the  mean  composition  of  all  the  fractions  is  CaiHssNftOia.  The  portion 
soluble  in  alcohol  has  the  composition  CaoHgeNgOis.  The  various 
fractions,  when  heated  for  four  or  five  hours  at  180°  with  3  parts 
of  barium  hydroxide,  all  behave  like  fibrin-peptone  and  yield  ammonia, 
carbonic  anhydride,  acetic  acid,  and  a  non-volatile  residue  consisting 
of  a  mixture  of  amido-acids.  This  residue,  in  all  cases,  when  dried  in  a 
Tacuum  at  the  ordinary  temperature,  has  the  composition  mCgHisNjOs ; 
if  heated  at  100°,  it  loses  water.  The  similar  residue  obtained  from 
the  fraction  soluble  in  alcohol  has  the  composition  mCgHjoNsOs. 

Phosphotungstic  acid,  free  from  alkalis,  precipitates  only  about 
half  the  fibrin-peptone.  The  precipitated  fraction,  when  separated 
from  the  phosphotungstic  acid  and  dried  in  a  vacuum  over  sulphuric 
acid,  is  a  colourless,  friable  substance,  soluble  in  water  but  not  hygro- 
scopic. It  contains  oxygen  and  nitrogen  in  the  ratio  of  1*27  :  1,  and 
carbon  and  hydrogen  in  the  ratio  of  about  1  :  1*9.  When  heated 
with  barium  hydroxide,  it  loses  about  one-fourth  of  its  nitrogen  ini 
the  form  of  ammonia  and  1  mol.  of  carbonic  anhydride  is  liberated  for  - 
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every  2  mole,  of  amraonia.  The  residue  of  amido-acids  has  the  com- 
position piCnR^n^iOi)  or  CmHa^wNOa,  n  being  between  9  and  10  and 
very  near  9. 

The  portion  not  precipitated  by  phosphotungstic  acid  contains 
oxygen  and  nitrogen  in  the  ratio  of  2  :  1,  and  carbon  and  hydrogen  in 
the  ratio  of  1 :  1"7.  When  heated  with  barium  hydroxide,  it  loses  one- 
filth  of  its  nitrogen  in  the  form  of  ammonia.  1  mol.  of  carbonic  an- 
hydride is  formed  for  every  2  mols.  of  ammonia,  and  the  other  pro- 
ducts are  acetic  acid  and  a  residue  of  amido-acids  of  the  composi-^ 
tion  p{CjiH.2n^206)  where  n  is  again  between  9  and  10  and  is  very 
near  9. 

The  portion  of  the  fibrin-peptone  soluble  in  alcohol  gives  similar 
results  except  that  it  contains  C^Han+o  instead  of  C„H2w. 

It  follows  that  fibrin-peptone  from  the  horse  can  be  split. up  into 
two  parts  by  the  action  of  phosphotungstic  acid,  one  which  is  pre- 
cipitated and  contains  a  lower  proportion  of  oxygen,  and  another 
which  is  not  precipitated  and  contains  a  higher  proportion  of  oxygen. 
The  excess  of  oxygen  in  the  latter  exists  in  the  form  of  hydroxy!,  and 
the  fibrin  itself  must  be  regarded  as  a  compound  ether  hydrolysable 
by  pepsin,  yielding  two  products  which  are  both  ureides. 

C.  H.  B. 

7-Achroglobin,  a  New  Respiratory  Globulin.  By  A..  B. 
Griffiths  (Gompt.  rend.,  115,  738 — 739). —  The  blood  of  the  Tunicata 
(Ascidia,  Molgtila,  Cynthia)  contains  a  third  achroglobin  which,  like 
those  obtained  from  Patella  and  the  Chitons,  dissolves  in  alkaline 
carbonates  and  phosphates.  It  has  the  composition  CToiHgis^igiSOissr 
and  exists  in  two  states,  oxidised  and  reduced,  and  may  be  called 
^f- achroglobin.  100  grams  absorb  149  c.c.  of  oxygen  at  0°  and 
760°  mm.  It  loses  its  oxygen  in  a  vacuum  and  the  reduced  7-achro- 
globin  combines  with  methane,  carbonic  oxide,  and  acetylene,  forming- 
colourless  compounds  which  dissociate  in  a  vacuum.  When  dissolved 
in  a  solution  of  magnesium  sulphate,  its  specific  rotatory  power  is- 
[ajD=  -63^. 

It  is  highly  probable  that  several  colourless  respiratory  substances 
exist  in  the  blood  of  invertebrates.  C.  H.  B. 

Pigments  of  Lepidoptera.  By  A.  B.  Griffiths  (Compt.  rend., 
115,  958 — 959;  compare  Hopkins,  Proc,  1889,  117). — A  green  pig- 
ment is  obtained  from  the  wings  of  butterflies  of  several  genera  and 
species  by  extracting  them  with  dilute  acid,  after  cleaning  them  with 
alcohol  and  ether.  On  evaporating  the  clear  extract,  the  pigment 
separates. 

Lepidopteric  acid,  GuHia^gOio,  is  bibasic,  dissolves  in  alkalis,  and 
forms  a  disilver  salt,  of  which  the  rotatory  power  in  alcoholic  solution 
is  [a]p  =  +  29°.  By  prolonged  boiling  with  water,  the  acid  is  split  up 
into  carbamide,  alloxan,  and  carbonic  anhydride,  but  on  similar  treat- 
ment with  hydrochloric  acid,  it  is  converted  into  carbonic  anhydride 
and  uric  acid.  It  is  thus  probably  a  derivative  of  the  latter,  de- 
posited in  the  wings  by  wandering  cells,  and  therefore  of  excretory 
nature.  Jn.  W. 


237 


Organic   Chemistry. 


Californian  Petroleum.  By  F.  Lengfkld  and  E.  O'Nktll  (Amer. 
Chem.J.,  15,  19—21). — The  crudo  petroleum  from  Pico  Canon,  in  the 
San  Fernando  Mountains,  Los  Angelos  Connty,  is  viscid,  and  of  a 
dark-green  colour.  Its  sp.  gr.  is  0'8414  at  15°,  and  its  refractive 
index  is  1'4810  at  14°.  When  fractionated,  it  yields  oils  boiling:  from 
below  40°  to  300°,  and  having  sp.  gr.  varying  from  0-6344  to  0  8649, 
and  refractive  indices  varying  from  1*3669  to  1*4824.  The  lower 
fractions  are  colourless;  the  higher  are  slightly  coloured,  and  have 
a  marked  fluorescence.  A  preliminary  examination  shows  that  the 
oil  contains  parnffins,  naphthenes,  and  homologues  of  benzene,  and  is 
probably  intermediate  in  character  between  Pennsylvanian  and 
Russian  petroleum.  Jn.  W. 

Some  Cases  of  Isomerism  in  the  Cs  Series.  By  Gr.  Griner 
(Avn.  Chim.  Phys.  [6],  26,  305— 394.— The  author  has  studied  the 
tetrabfomides  and  dihydriodides  of  diallyl,  and  has  prepared  a  num- 
ber of  new  unsaturated  fatty  hvdrocarbons  and  their  derivatives  ; 
most  of  the  compounds  investigated  were  found  to  exist  in  two  or 
more  geometrically  isomeric  forms,  the  number  of  which  frequently 
equalled,  but  in  no  case  exceeded,  that  of  the  modifications  foreseen 
by  the  theory  of  Le  Bel  and  Van't  Hoff.  The  first  part  of  the  paper 
is  devoted  to  a  discussion  of  the  geometrical  constitution  of  the  com- 
pounds in  question. 

Diallyl  is  best  prepared  by  adding  allyl  iodide  (5  parts)  in  small 
quantities  at  a  time  to  a  finely  divided  alloy  (6  parts)  of  tin  (4  parts) 
and  sodium  (1  part),  heated  at  about  110° ;  the  product  is  purified  by 
fractional  distillation,  the  yield  being  more  than  95  per  cent,  of  the 
theoretical. 

When  diallyl,  boiling  at  58'5 — 59"5°,  is  treated  with  bromine  in 
chloroform  solution  at  a  temperature  below  —10°,  it  yields  the  two 
tetrabromidf  s,  C6H)oBr4,  described  by  Sabaneeff.  The  one  melts  at 
53 — 54°,  and  crystallises  in  plates  which  seem  to  belong  to  rhe  clino- 
rhombic  system,  whilst  the  other  melts  at  64 — 65°,  and  crystallises 
in  orthorhombic  prisms ;  the  liquid  tetrabromide  described  by 
Ciamician  and  Anderlini  is  not  formed  under  the  conditions  employed 
by  the  author.  The  formation  of  two  dibromides  from  dtnllyl  is  in 
accordance  with  stereochemical  considerations,  and  is  not  to  be 
ascribed  to  the  presence  of  dipropenvl  (compare  Wagner,  Abstr., 
1889,  226;  1890,  223),  the  tetrabromides  of  which  have  properties 
quite  different  from  those  of  either  of  the  compounds  obtained  from 
diallyl ;  as,  moreover,  dipropenyl  boils  above  77°,  whereas  diallyl 
boils  at  58'5 — 59*5°,  the  presence  of  the  former  in  the  preparations 
employed  by  the  author  is  highly  improbable. 

Two  stereoisomeric  dihydriododialh/ls,  CHMel'CETa'CHj'CHMel, 
are   formed,   together   with   the   monhydriodo-compound  boiling   at 
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57 — 58°,  under  a  pressure  of  10  mm.,  described  by  Wurtz,  when 
anhydrous  hydrogen  iodide  is  passed  into  diallyl  cooled  to  —20°  ;  the 
one  is  a  crystalline  substance  melting  at  44°,  and  boiling  at  133 — 134°, 
under  a  pressure  of  15  mm. ;  the  other  does  not  solidify  even  at  —GO'', 
and  boils  at  132 — 133°  under  a  pressure  of  15  mm. 
Wurtz's  mouhydriododiallyl  bas  the  constitution 

CHIMe-CH^-CHa-CHICHa, 

and  boils  at  163 — 165°,  with  slight  decompoBition,  under  the  ordinary 
atmospheric  pressure ;  on  treatment  with  boiling  concentrated  alco- 
holic potash,  it  yields  an  oil  boiling  at  64 — 72°,  which  is  a  mixture  of 
two  stereoisomeric  allylpropenyls,  CHMeiCH-CHz'CHiCHs,  and  di- 
propenyl.  These  compounds  cannot  be  separated  by  fractional  dis- 
tillation, but  their  tetrabromides  can  be  isolated.  When  the  crude 
oil  boiling  at  64 — 72°  is  treated  with  bromine,  ifc  yields  besides  two 
crystalline  tetrabromides  which  can  be  separated  with  the  aid  of  chloro- 
form, an  oily  tetrabroraide,  which  does  not  solidify  at  —50°,  and  which 
is  a  derivative  of  allylpropenyl.  One  of  the  crystalline  products  is 
dipropenyl  tetrahromide,  CHMeBr'CHBr-CH-CHMeBr ;  it  forms  flat 
prisms  melting  at  182 — 183°.  The  second  crystalline  product  is 
allylpropenyl  tetrahromide ;  it  forms  small  plates  melting  at  63 — 64°. 

A  mobile  oil,  boiling  at  77 — 88°,  which  probably  contains  three 
stereoisomeric  dipropenyls,  CHMe!CH'CH!CHMe,  and  a  little  allijl- 
propenyl,  is  formed  when  the  crystalline  dihydriododiallyl  referred  to 
above  is  treated  with  concentrated  alcoholic  potash ;  the  several 
products  cannot  be  separated  by  fractional  distillation.  When  the 
oily  mixture  is  treated  with  bromine,  it  giv(  s  (a)  a  tetrahromide, 
CeHioBri,  melting  at  182 — 183°,  identical  with  the  dipropenyl  deriva- 
tive just  mentioned  ;  (6)  a  tetrabroraide,  C6HioBr4,  which  crystallises 
in  small  prisms  melting  at  95 — 97°;  (c)  a  tetrahromide,  CeHioBr^, 
which  forms  large,  clinorhombic  plates,  and  melts  at  64 — 65°;  {d)  a 
liquid  isomeride.  The  three  crystalline  tetrabromides  yield  one  and 
the  same  hydrocarbon,  namely,  dimethyldiacetylene  (see  below),  on 
treatment  with  alcoholic  potash ;  they  are  therefore  geometrical 
isomerides  of  the  constitution  CHMeBrCHBrCHBr-CHMeBr,  and 
the  hydrocarbon,  dipropenyl,  from  which  they  are  derived,  is  pro- 
bably a  mixture  of  three  stereochemical  isomerides,  all  of  which  have 
the  constitution  CHMelCH-CHiCHMe.  The  liquid  tetrahromide 
just  referred  to  gives  allenylallylene  (see  below)  and  dimethyldiacetyl- 
ene on  treatment  with  alcoholic  potash;  the  latter  is  doubtless  de- 
rived from  small  quantities  of  the  crystalline  tetrabromides,  the 
allenylallylene  being  probably  formed  from  the  liquid  tetrahromide 
of  allylpropenyl. 

When  the  crystalline  dihydriododiallyl  is  boiled  for  a  long  time 
with  alcoholic  potash,  an  oily  tetrahromide  is  not  formed  on  subse- 
quently treating  the  product  with  bromine,  because  the  allylpropenyl, 
CH2'.CH*CH2*CH!CHMe,  as  was  proved  by  other  experiments  under- 
goes intramolecular  change  into  dipropenyl  during  the  first  process ; 
this  fact,  taken  in  conjunction  with  the  observations  of  Favorhky 
(Bull.  Svc.  Chim.,  65,  247)  on  the  intramolecular  change  undfrgone 
by  acetylenic  hydrocarbons,  seems  to  indicate  that  when  such  a  change 
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does     occur   trie    n:olecule  tecrmes    rrore    symmetrical,    and    metliy 
groups  are  formed  at  the  end  of  the  chain. 

Diallyl  does  not  underpfo  intraraolecular  change,  even  when  heated 
with  alcohob'c  potash  at  150°,  its  stability  being  probably  due  to  the 
symmetry  of  its  molecale. 

When  the  liquid  dihydriododiallyl  (see  above)  is  treated  with  alco- 
holic potash,  it  yields  an  oil  boiling  at  11 — 84^°,  from  which  tetra- 
bromides  identical  with  those  of  dipropenyl  and  of  allylpropenyl  are 
obtained  ;  it  must,  therefore,  be  regarded  as  a  stereochemical  isomeride 
of  the  crystalline  compound,  a  view  which  is  in  accordance  with 
theoretical  considerations. 

The  oil  obtained  on  treating  either  of  the  diallyl  tetrabromides 
with  alcoholic  potash  can  be  sepai'ated  by  fractional  distillation  into 
a  portion  boiling  at  83 — 88°,  consisting  of  hydrocarbons,  a  portion 
boiling  at  130 — 155°,  consisting  of  bromallylaUylenes  of  the  constitu- 
tion CHBrlCH-CHo-CH^-CiCH  and  CHslCBrCH^-CH^-CiCrT,  and 
intermediate  fractions  which  are  mixtures  of  hydrocarbons  and  bromo- 
deriva.tives. 

The  fraclion  boiling  at  83 — 88°  partially  solidifies  at  —60°,  and 
consists  of  dipropargyl,  CHiC'CHa'CHa'CiCH,  and  a  liquid  which 
does  not  solidify  at  —50°,  which  is  in  all  probability  a  mixturd  of 
dipropargyl  and  allenylallylene  (see  below). 

Dipropargyl  melts  at  —6,  boils  at  86 — 87°,  and  has  a  sp.  gr. 
08 191  at  0°  ;  it  is  a  colourless,  mobile  liquid,  and  gives  with  an  alco- 
holic solution  of  silver  nitrate  a  compound  of  the  composition 
C6H4Ag2,2Ag]S'03.  When  heated  at  about  100°  with  alcoholic  potash, 
it  first  undergoes  intramolecular  change  into  allenylallylene,  but  after 
some  hours  it  is  entirely  polymerised. 

Allenylallylene^  CMeiC'CHa'CiCH,  is  obtained  when  the  liquid  allyl- 
propenyl tetrabromide  (see  above)  is  treated  with  alcoholic  potash.  It 
is  a  colourless  liquid  of  sp.  gr.  0*8250  at  0°,  does  not  solidify  at  —60°, 
and  boils  at  78 — 83° ;  it  gradually  becomes  thick  when  kept,  and  is 
rapidly  polymerised  by  alcoholic  potash  at  100°  without  formation  of 
dimethyldiacetylene  ;  it  combines  with  silver  nitrate  in  alcoholic  solu- 
tion, yielding  a  compound  of  the  composition  CeHsAgjAgNOa. 

Dimethyldiacetylene,  CMeiC  CiCMe,  is  formed,  as  already  stated, 
by  the  action  of  alcoholic  potash  on  dipropenyl  tetrabromide;  it  can 
also  be  obtained  by  treating  propylene  with  an  amraoniacal  solution  of 
cuprous  chloride  and  oxidising  the  product  with  potassium  ferri- 
cyanide  ;  the  yield  is  50  per  cent,  of  the  theoretical,  assuming  that 
the  copper  compound  has  the  composition  (C;}H3)2Cu2.  It  sublimes 
very  readily  in  small  pi  isms,  melts  at  64",  boils  at  129 — 130°,  and 
is  specifical-Zy  lighter  than  water;  it  dissolves  fieely  in  ether, 
alcohol,  &c.,  but' is  almost  insoluble  in  water.  It  is  remarkably  stable, 
and  does  not  exploile  on  percussion;  it  does  not  give  a  precipitate 
with  an  am  noniacal  solut^.on  of  cuprous  chloride  or  with  the.  other 
acetylenic  reagents. 

The  tetrahromlde,  CMeBr!CBr*CBr'.CMeBr,  prepared  by  treating  the 
hydrocarbon  with  a  chloroform  solution  of  bromine  at  a  temperature 
below  0°  uniil  a  permanent  coloration  is  produced,  is  a  cryslallir.e 
compound  melting  at  48°.  and  readily  soluble  in  the  oriinary  organic 
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solvents;  on  treatment  with  alcoholic  potash,  or  with  sodium  amalgam, 
it  is  reconverted  into  the  original  hydrocarbon  ;  no  other  tetr-a- 
bromide  seems  to  be  formed  from  dimethyldiacetylene,  a  result 
which  is  in  harmony  with  stereochemical  considerations. 

An  oil  boiling  at  143 — 152°,  which  consists  of  ketones  of  the  com- 
position CfiHgO  and  diketones  of  the  composition  CfjHioOa,  is  formed 
when  finely-divided  dimethyldiacetylene  is  dissolved  in  well-cooled 
concentrated  sulphuric  acid,  and  the  solution  poured  on  to  ice;  on 
treating  the  oil  with  potash,  only  the  diketones  pass  into  solution. 
The  portion  of  the  oil  which  is  insoluble  in  potnsh  is  a  yellowish 
liquid  of  sp.  gr.  0*9137  at  0°,  and  boils  qt  149 — 150°;  it  combines 
with  phenyihydrazine  and  with  bromine  at  the  ordinary  temperature, 
and  doubtless  consists  f)f  the  ketone  COMe-CHz'CiOMe,  mixed  pos- 
sibly with  a  small  quantity  of  the  isomeride  COEt'CiCMe.  The  por- 
tion of  the  oil  which  is  soluble  in  potash  is  free  from  acetonylacetone, 
CHjAc'CHjAc,  and  consists  of  acetylpropionylmethane,  COEt'CHoAc, 
mixed  possibly  with  dipropionyl,  COEt'COEt ;  on  treatment  with 
copper  acetate,  it  yields  a  copper  derivative  which  crystallises  in  small, 
violet  prisms  melting  at  197 — 198°  (see  below). 

When  dimethyldirtcetylene  is  heated  at  100°  with  a  dilute  alcoholic 
solution  of  mercnric  chloride,  it  gradually  passes  into  solution,  and, 
on  subsequent  distillation,  an  oil  boiling  at  about  145°  is  obtained; 
the  alcoholic  solution  of  this  oil  gives,  with  a  saturated  solution  of 
copper  acetate,  a  compound  of  the  composition  Ci2Hi804Cu,  which 
melts  at  197 — 198°,  and  is  identical  with  the  copper  derivative  of 
acetylpropionylmethane  described  by  Claisen. 

A  compound  of  the  composition  CyHioO  is  formed  when  dimethyl- 
diacetylene is  heated  with  alcoholic  potash  at  130°  ;  it  is  a  yellowish 
liquid  of  sp.  gr.  0*8956  at  0°,  has  a  pleasant  ethereal  odour,  and  boils 
at  169 — 170°  under  the  ordinary  pressure,  and  at  72 — 7^:^°  under  a 
pressure  of  20  mm. ;  determinations  of  its  vapour  density  gave  results 
agieeing  with  those  required  by  a  compound  of  the  molecular  formula 
CbH,20,  so  that  the  compound  is  formed  by  the  combination  of  the 
hydrocarbon  with  alcohol. 

The  heat  of  combustion  of  dimethyldiacetylene  is  847,384  cal., 
that  of  dipropargyl  being  853,600  cal.,  and  that  of  benzene  776,000 
cal 

bivinyl  glycol,  CH2:CH-CH(0H)-CH(0H)-CH:CH2,  is  obtained, 
together  with  other  products,  when  acraldehyde  is  submitted  to  the 
action  of  a  zinc-copper  couple  in  well-(Ooled,  dilute  acetic  acid  solu- 
tion; it  is  a  colourless  oil  of  sp.  gr.  10169  at  0°,  and  boils  at 
101 — 102°  under  a  pressure  of  10  mm.,  and  at  197 — 198°  under  the 
ordinary  atmospheric  pressure,  apparently  without  decomposition. 
It  has  a  bitter  taste  and  a  sweet  smell,  oxidises  on  exposure  to  the 
air,  and  does  not  solidify  at  —60°  ;  it  is  miscible  with  water,  alcohol, 
ether,  and  chloroform  in  all  proportions.  The  diacetyl  derivative, 
CioHu04,  prepared  by  heating  the  glycol  with  acetic  anhydride  at 
150°,  is  a  colourless  liquid  of  sp.  gr.  10510  at  0",  and  boils  at 
128 — 129°,  under  a  pressure  of  40  mm.. ;  it  is  insoluble  in  water,  and 
when  heated  with  alcoholic  barium  hydroxide  it  is  reconverted  into 
the  glycol.     Although  divinyl  glycol  contains  two  asymmetric  carbou 
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atoms,  and  can,  therefore,  exist  in  different  geometrical  modifications, 
the  glycol  obtained  in  tlie  manner  desciibed  seems  to  be  the  pure 
inactive  compound,  free  from  the  racemic  modification;  the  oil 
recovered  from  a  1  per  cent,  solution  in  which  fungi  have  been  culti- 
vated, is  optically  inactive  and  identical  witli  the  original  prepara- 
tion. 

Three  tetrabromides  of  the  composition  C6HioBr402  are  obtained  on 
treating  di vinyl  glycol  with  bromine  in  chlorolorm  solution  at  —15°. 
One  of  these  crystallises  from  boiling  benzene  in  acicular  prisms,  melts 
at  174°,  is  onl}^  sparingly  soluble  in  boiling  benzene,  and  is  stable  at 
100°  ;  the  sectmd  isomeride  crystallises  from  cold  benzene,  in  vv^hich  it 
is  readily  soluble,  in  silky  tufts  of  needles,  melts  at  98 — 99^",  and 
decomposes  below  100°  with  evolution  of  hydrogen  brormde.  The 
third  isomeride  is  an  oil,  possibly  a  mixture. 

When  either  of  the  crystalline  tetrabromides  just  referred  to  is 
dissolved  in  ether,  and  finely-divided  potash  added  to  the  warm  solu- 
tion, a  cryst^illine  compound  of  the  composition  CeHsBraO-i  is  formed, 
together  with  a  liquid,  which  is  a  mixture  of  various  isomerides,  and 
boils  at  130 — 165°  under  a  pressure  of  20  mm.  ;  the  former  crystal- 
lises in  needles  or  plates,  and  melts  at  102°. 

The  tetrahr amide,  CioHi404Br4,  prepared  by  treating  the  diacetyl 
derivative  of  divinyl  glycol  with  bromine  in  well-cooled  chloroform 
solution,  is  a  cryst-alline  substance  melting  at  195 — 205°  ;  it  is  possibly 
a  mixture  of  geometrical  isomerides. 

A  crystalline  compound  of  the  composition  C6H8(OH)4Cl2  is  ob- 
tained, together  with  a  large  quantity  of  oil}^  products,  when  divinyl 
glycol  is  treated  with  hypoclilorous  acid  in  the  cold;  it  separates 
Irom  boiling  water  in  elongated  rhombohedra,  optically  uniaxial  and 
negative,  and  melts  at  204 — 206°  with  evolution  of  hydrogen  chloride. 
It  is  not  identical  with  the  mannitol  dichloroliydrin  prepared  by 
Bouchardat  {Ann.  Ghim.  Fhi/s.,  6,  114) ;  its  tetracetyl  derivative, 
CiiHaoOgCl.,  melts  at  169 — 170°,  that  of  mannitol  dichloroliydrin  at 
128—130°. 

The  dibromide,  CHoJCH-CHBr-CHBrCHiCH,.,  can  be  obtained  by 
dissolving  divinyl  glycol  in  well-cooled  phosphorus  tribromide  ;  it  crys- 
tallises from  ether  in  triclinic  prisms,  and  melts  at  84*5 — 85°.  It  com- 
bines readily  with  bromine  in  well-cooled  chloroform  solution,  yielding 
a  small  quantity  of  a  tetrahromide,  C6H8Br4,  which  crystallines  in 
prisms  melting  at  112°,  and  a  much  larger  quantity  of  an  isomeride, 
which  crystallises  in  prisms  melting  atlOd— -109°;  these  two  tetra- 
bromides are  also  formed  when  divinyl  glycol  is  poured  on  to  well- 
cooled  phosphorus  pentabromide. 

The  compound  CH2:CH-CH(OEt)-CH(OEt)-CH:CH2  is  formed, 
and  not  the  hydrocarbon  CHo'.CH'CiC-CHiCH-.,  as  might  have  been 
expected,  when  the  dibromide  of  divinyl  glycol  is  heated  with  concen- 
trated alcoliolic  poiash;  it  is  a  colourless,  sweet-smelling  liquid  of 
sp.  gr.  0"9110  at.  0^,  and  boils  at  111 — 113°  under  a  pressure  of 
10  mm.,  and  at  224 — 226°  under  the  ordinary  atmospheric  pressure  ; 
it  combines  with  bromine  with  great  energy. 

The  tetrabromides  melting  at  112°  and  108 — 109°  respectively  give 
with  alcoholic  potash  a  hydrocarbjn  which  has  doubtless  the  consti- 
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tutioii  OHz^CH'CiC'CiCH  ;  it  gives  a  precipitate  with  an  ammoniacal 
solution  of  cuprous  chloride  and  a  yellow  precipitate  with  an  alcoholic 
solution  of  silver  nitrate.  F.  S.  K. 

Deco  I  position  of  Chloroform  in  presence  of  Iodine.    By  A. 

Besson  (Compt.  rend.,  116,  102 — 103). — Iodine  facilitates  the  decom- 
position of  chloroform  by  heat.  If  two  tubes,  one  containing  pure 
chloroform  and  the  other  chloroform  mixed  with  a  small  quantity  ot 
iodine,  are  heated  at  250 — 275°  tor  the  same  time,  the  first  shows  no 
signs  of  change,  but  the  second  contains  carbon,  and  when  opened 
gives  off  small  quantities  of  hydrogen  chloride  and  a  carbon 
c^liloride. 

If  chloroform  vapour  containing  1  per  cent,  of  iodine  is  passed 
through  a  tube  containing  pumice  stone  heated  to  incipient  redness, 
the  crude  product,  after  separation  of  unaltered  chloroform,  has  the 
following  composition  :  carbon  dichloride,  C2C14,  35  per  cent. ;  carbon 
hexachloride,  CaClg,  20  per  cent.  ;  carbon  tetrachloride,  CCh,  15  per 
cent.  ;  hexachlorobenzene,  CeCle,  10  per  cent.  ;  carbon  sesquichloride, 
C4Cle,  8  per  cent.,  and  other  products  containing  a  small  quantity  of 
the  compound  C2HCI5  and  small  quantities  of  iodine  compounds. 
The  precise  composition  of  the  product  depends  on  the  temperature 
at  which  decomposition  has  taken  place.  C.  H.  B. 

Synthesis  of  Mononitroparaflfins.  By  I.  Bewad  (Ber.,  26, 
129 — 139  ;  compare  Abstr.,  1891,  653). — When  chloropicrin  is  treated 
with  zinc  ethide,  the  following  reactions  take  place  : — (1 )  CClj'NOa  -f 
3ZuEt2=CEt3-N02  +  3ZnEtCf ;  (2)  CCl.^-NOz  +  3ZnEto=CHEt.-N02 
+  3ZnEtCl  +  C2H4 ;  (3)  CCl.-NOa  +  3ZnEt2  =  CHoEt-NOz  +  3ZnEtCl 
-  2C2H4 ;  (4)  CC1,-N02  +  3ZnEt2  =  CHa'NOa  +  3ZnEtCl  +  3C2H4. 
Zinc  methide  acts  on  lialogen  nitroparaffins  in  a  similar  manner, 
except  that  it  does  not  bring  about  the  formation  of  an  unsaturated 
hydrocarbon  ;  in  the  case  of  bromonitropropane,  for  example,  the 
following  equations  express  the  various  actions: — (1)  CMe.Br-XOo 
+  ZnMes  =  CMe3-N02  +  ZnMeBr  ;  (2)  CMe.,BrN02  +  ZnMca  = 
OMe./ZnMe)*NO.  4-  MeBr.  The  zinc  compound  formed  in  the  latter 
CISC  is  decomposed  on  treatment  with  water  with  evolution  of 
methane:— CMe2(ZnMe)-N02  +  2H2O  =  CHMe2'N02  +  Zn(0H)2  + 
+  CH4.  Since  the  above  reactions  occur  in  the  case  of  other  simple 
bronio-  and  chloro-nitroparafiins,  the  synthesis  of  the  higher  nitro- 
j)araffins  can  be  readily  accomplished.  For  this  purpose,  the  zinc 
alkyl  derivative  and  some  dry  ether  are  placed  in  a  flask  filled  with  carb- 
onic anhydride  and  cooled  with  ice  cold  water,  and  the  halogen  nitro- 
compound, or  its  ethereal  solution,  gradually  added  ;  after  keeping  for 
a  few  days,  first  in  the  cold  and  then  at  the  ordinary  temperature, 
the  mixture  is  carefully  treated  with  water,  the  products  distilled 
with  steam,  the  distillate  acidified  wuth  hydrochloric  acid,  and  the 
ethereal  solution  separated ;  the  several  compounds  are  separated  by 
the  aid  of  jjotash  or  by  fractional  distillation,  or  by  a  combination  of 
these  two  processes. 

Secondary  nitropropane,  CHMe2*I^02,  prepared  from  bromonitro- 
ethane  and  zinc  methide,  is  a  liquid  of  sp.  gr.  1024  at  0°,  and  boils  at 
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117 — 120°.  On  reduction  with  zinc  and  snlpliuric  acid,  it  is  con- 
verted into  an  amine,  the  platinochloride  of  which  has  the  composi- 
tion (]S'H,iPr^)2,H2PtCl6.  The  identity  of  the  nitropropane  with  the 
compound  prepared  by  V.  Meyer's  method  was  yjroved  by  converting- 
it  into  propylpseudonitrol,  melting  at  76°.  The  bromo  derivative, 
CBrMe^'ISrOQ,  is  a  neutral  oil  of  sp.  gr.  1"6562  at  0°,  and  boils  at 
151 — 153°  under  a  pressure  of  712  mm. 

Secondary  nitrobutane,  CHMeEt'JSTO^,  is  formed,  together  with 
nitroethane,  when  bromonitroethane  is  treated  with  zinc  ethide  ;  it  is 
a  liquid  of  sp.  gr.  09877  and  boils  at  138 — 139°  under  a  pressure  of 
747  mm.  ;  it  can  be  converted  into  butylpseudonitrol,  melting  at  58°, 
and  into  an  amine,  the  platinochloride  of  which  has  the  composition 

(C4H9-NH02,H2PtCle. 

Tertiary  nitrobutane,  CMea'NOo,  can  be  prepared  by  treating 
bromonitropropane,  dibromonitroethane,  or  chioropicrin  with  zinc 
niethide ;  when  dibromonitroethane  is  employed,  secondary  nitro- 
]>ropane  and  nitroethane  are  also  formed.  The  properties  of  this 
substance  have  been  described  (loc.  cit.). 

Tertiary  nitropenfane,  CMe2Et'N02,  is  formed,  together  with  ethylene 
and  secondary  nitropropane,  when  secondary  bromonitropropane  is 
treated  with  zinc  ethide ;  it  is  also  produced  when  secondary  bromo- 
nitrobutane  is  treated  with  zinc  methide,  being  accompanied  in  this 
case  by  secondary  nitrobutane.  It  is  a  colourless,  mobile  liquid  of  sp.  gr. 
0-9783  at  0°,  and  boils  at  149 — 151°  under  a  pressure  of  748  mm.; 
on  reduction  with  tin  and  hydrochloric  acid,  it  is  converted  into  an 
amine,  the  jplatinocliloride  of  which  has  the  composition 

(aHn-NH2)2,H2PtC]c. 

Tertiary  nitrohexane,  CMeEt2*N'02,  is  formed,  together  with 
secondary  nitrobutane  and  nitroethane,  by  the  action  of  dibromo- 
nitroethane on  zinc  ethide;  it  is  a  colourless  liquid  of  sp.  gr. 
0-9775  at  0°,  and  boils  at  170 — 172°  under  a  pressure  of  749  mm.;  it 
is  insoluble  in  alkalis,  and  does  not  react  with  bromine  or  with 
nitrous  acid. 

Tertiary  nitrolieptane,  CEts'NOa,  secondary  nitropentane,  primary 
nitropropane,  and  nitromethane  are  produced  by  the  action  of  zinc 
ethide  on  chioropicrin.  The  tertiary  nitroheptane  was  not  obtained 
in  a  pure  condition  ;  the  impure  substance  is  insoluble  in  potash, 
does  not  react  with  bromine  or  with  nitrous  acid,  and  on  reduction 
is  converted  into  a  base,  the  platinochloride  of  which  has  the  composi- 
tion (C7Hi5'I^H2)2,H2PtCl6.  Secondary  nitropentane,  CHEt2*N02,  is  a 
colourless,  mobile,  pleasant  smelling  liquid  of  sp.  gr.  0-9757  at  0'^,  and 
boils  at  152 — 155°  under  a  pressure  of  746  mm.  ;  it  forms  a  sodium 
derivative  which  is  only  very  sparingly  soluble  in  alcohol,  and  its 
alkaline  solution  gives  with  nitrous  acid  a  colourless,  crystalline  amyU 
pseadonitrol,  melting  at  66°  with  decomposition  ;  on  reduction,  it  is 
converted  into  an  amine,  the  plati7iochloride  of  which  has  the  com- 
position (C5Hn-NH,),,H2PtCl6.  The  6ro7?io-d erivative,  CsHioBr-NO,, 
is  a  yellowish  oil  of  sp.  gr.  1-4562  ;  it  is  insoluble  in  water  and 
alkalis.  F-  S.  K. 
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Methyl  and  Ethyl  Alcohol  as  Solvents.  By  C.  A.  Lobby  de 
Bruyn  {Zeit.  physikal.  Ghem.,  10,  782 — 789  ;  Bee.  Trav.  Chirn.,  11, 
112—157;  and  Ber.,  26,  268— 274).— The  author  confirms  in  the 
first  instance  the  rule  given  by  Dumas  and  Peligot  that  methyl  alco- 
liol  occupies  a  position  as  a  solvent  intermediate  between  that  of 
water  and  ethyl  alcohol.  Exceptions  to  this  rule  are  offered  by 
hydrogen  chloride,  mercuric  chloride  and  iodide,  the  aromatic  nitro- 
compounds, nitroglycerol,  and  collodion-cotton,  w^hich  are  more  soluble 
in  methyl  alcohol  than  in  water  or  ethyl  alcohol.  A  curious  and  un- 
expected behaviour  was  encountered  in  the  case  of  salts  containing 
water  of  crystallisation,  and  more  especially  noticeable  in  the  case  of 
sulphates  of  the  dyad  metals.  These  are  soluble  in  methyl  alcohol,  in 
some  cases  to  a  very  considerable  extent,  but  the  solutions  formed 
are  unstable,  and  deposit  the  salt  again  on  standing.  The  addition 
of  a  few  drops  of  water  accelerates  the  deposition,  so  that  the  salts 
are  less  soluble  in  methyl  alcohol  containing  water  than  in  methyl 
alcohol  alone.  The  salt  separating  from  the  solution  generally 
contains  less  water  of  crystallisation  than  that  originally  dissolved, 
and,  in  some  cases,  a  replacement  of  a  portion  of  the  water  by  the 
alcohol  is  found  to  have  taken  place. 

The  author  points  out  that  methyl  alcohol  might  in  many  cases  be 
used  with  advantage  in  place  of  ethyl  alcohol  in  the  laboratory  as  a 
solvent.  It  does  not  oxidise  so  readily,  nor  is  it  so  susceptible  to  the 
action  of  chlorine,  bromine,  and  iodine.  In  many  cases  reagents, 
such  as  sodium,  potassium  cyanide,  ammonia,  and  hydroxylamine, 
are  found  to  be  more  soluble  in  methyl  than  in  ethyl  alcohol,  and 
solutions  in  the  former  are,  therefore,  to  be  preferred  to  solutions  iu 
the  latter.  H.  C. 

Pinacone  and  its  Derivatives.  By  F.  Couturier  (Avn.  Chim. 
JPhi/s.  [6],  26,  433 — 501). — The  f(;llowing  experiments  were  under- 
taken with  the  object  of  proving  or  disproving  the  supposed  identity 
of  the  chloro-derivatives  of  pinacone  and  pinacoline. 

When  anhydrous  pinacone  is  treated  with  phosphorus  oxychloride, 
it  yields  pinacoline  and  a  small  quantity  of  a  compound  of  the  con- 
stitution OH'CMea'CMe.Cl,  which  is  identical  with  the  chlorhydrin 
obtained  by  Eltekow  (Ber.,  16,  399)  by  the  union  of  hypochlorous 
acid  with  tetramethylethylene. 

The  dichloro-derivative,  CMeaCl'CMeaCl,  is  formed  in  small  quan- 
tity when  pinacone  is  treated  with  phosphorus  trichloride  in  the 
cold  ;  it  is  a  crystalline  compound,  sublimes  very  readily,  melts  at 
160°  when  heated  in  a  sealed  capillary  tube,  and  is  identical  with  the 
dichlorodiisopropyl  described  by  Schorlemmer  (Annalen,  144,  184). 
The  corresponding  dibromo-derivsitive^  C6H,2Br2,  prepared  in  like 
manner,  crystallises  in  long  prisms,  sublimes  readily,  and  melts  at 
173 — 174°  with  partial  decomposition  when  heated  in  a  sealed  tube; 
it  does  not  react  with  hydroxylamine,  and,  when  heated  with  alco- 
holic potash,  it  is  immediately  converted  into  tetramethylethylene 
with  elimination  of  2  atoms  of  bromine  ;  Avhen  heated  with  water 
and  silver  oxide,  it  yields  pinacone,  whereas  potassium  carbonate  con- 
verts it  into  a  mixture  of  pinacone  and  pinacoline. 
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The  J^6rowo- derivative,  CMes'CMeBra,  is  formed  when  pinacoline 
is  treated  with  phosphorus  tiibromide  in  the  cold;  it  sublimes 
readily,  and  melts  at  187°  when  heated  in  a  sealed  tube.  The  cor- 
responding (ZicAZoro-derivative,  prepared  in  like  manner,  is  recon- 
verted into  pinacoline  when  heated  with  water  at  100°  ;  it  reacts  with 
hjdroxylamine,  yielding  a  crystalline  oxime,  CMcs-CMeiNOH,  which 
melts  at  74°. 

Diaceti/lpinacone,  C6Hi2(OAc)2,  is  formed  when  pinacone  is  mixed 
with  acetic  anhydride,  .and  the  mixture  kept  for  a  long  time  at  the 
ordinary  temperature  ;  it  is  a  colourless,  crystalline  compound,  and 
melts  at  65°.  When  pinacone  is  heated  at  90 — 95°  with  acetic 
anhydride,  it  is  converted  into  /3-di propylene  (Abstr.,  1891,  282)  and 
other  products,  only  a  very  small  quantity  of  the  diacetyl  derivative 
being  formed. 

The  alcohol  of  the  composition  C6H,40,  obtained  by  reducing 
pinacoline,  combines  with  acetic  acid  forming  an  acetate  ;  from  the 
results  of  determinations  of  the  initial  velocity  and  limit  of  etherifi- 
cation,  it  would  seem  that  the  compound  in  question  is  a  secondary 
alcohol,  a  view  which  is  supported  by  the  fact  that  not  a  trace  of  an 
unsaturated  hydrocarbon  is  formed  during  the  process. 

Pinacolyl  chloride,  CMea'CHMeCl,  prepared  by  treating  the  alco- 
hol just  referred  to  with  hydrogen  chloride,  undergoes  complete 
dissociation  at  100°  into  hydrogen  chloride  and  hydrocarbon,  com- 
bination taking  place  again  on  cooling.  The  corresponding  bromide, 
CMea'CHMeBr,  melts  at  24—25°,  and  boils  at  182°  with  partial 
decomposition  under  a  pressure  of  758  mm. ;  it  undergoes  partial 
dissociation  at  100°,  but  even  at  183°  the  process  is  not  complete. 
/iJ-Hexyl  chloride  does  nob  dissociate  at  130°. 

Fseudobutylethylene,  CMca'CHiCHg,  is  formed,  together  with  tetra- 
methylethylene,  when  pinacolyl  bromide  is  heated  with  finely  divided 
potash  ;  it  is  a  colourless  liquid  of  sp.  gr.  0'6795  at  0°,  boils  at 
56 — 58°,  and  combines  with  bromine,  yielding  a  liquid  dibromide, 
CeHiaBra,  which  does  not  solidify  at  —23°. 

Pseudobutylethylene  glycol,  CMe3'CH(0H)'CH./0H,  prepared  by 
oxidising  the  hydrocarbon  with  potassium  permanganate,  is  a  colour- 
less, viscous  liquid  of  sp.  gr.  0*9986  at  0°;  it  boils  at  197°  under  a 
pressure  of  755  mm.,  and  is  miscible  with  water  and  ether  in  all 
proportions.  The  diacetyl  derivative,  C6Hi2(OAc)2,  boils  at  217 — 218° 
under  a  pressure  of  760  mm. 

Tetramethylethylene  is  readily  oxidised  by  potassium  permangan- 
ate yielding  pinacone;  the  formation  of  tetramethylethylene  from 
pinacolyl  bromide  by  the  action  of  potash  is,  doubtless,  the  result  of 
intramolecular  change  ;  aqueous  ammonia  at  100°  converts  pinacolyl 
bromide  into  tetramethylethylene  only,  so  that  this  reaction  can  be 
conveniently  employed  for  the  preparation  of  the  pure  hydrocarbon. 

yS-Dipropylene  {loc.  cit.)  is  converted  into  pinacoline  when  heated 
with  very  dilute  sulphuric  acid  at  100° ;  it  combines  with  nitric 
peroxide  in  ethereal  solution,  yielding  a  compound  of  the  composi- 
tion C6Hio(N02)2,  which  crystallises  in  colourless  needles  melting  at 
72—73°. 

The  pinacone,  Ci2H2602,  which  is  obtained  as  a  bye-product  in  the 


2-16  ABSTRACTS  OF  CHEMICAL  PAPERS. 

reduction  of  pinacoline,  is  decomposed  by  dilute  salphnric  acid  into 
tetramethylethylene  and  pinacoline.  F.  S.  K. 

Bye-products    of   the    Action    of    Sodium    Hydroxide    on 

Glycerol.  By  L.  Haisoxxikr  (Bull.  Soc.  Chim.  [;:i],  7,  554). — In 
the  preparation  of  propylene  glycol  by  the  action  of  soda  on  glycerol, 
Fernbach  (  Abstr.,  1881,  145)  obtained  as  bye-products,  methyl,  e^tbyl, 
and  propyl  alcohols.  The  author  has  recognised  the  presence  of  the 
first  two,  but  has  not  succeeded  in  isolating  propyl  alcohol  from  the 
bye-product ;  he  has,  however,  separated  a  small  quantity  of  allyl 
alcohol.  A.  R.  L. 

Supposed   Secondary   Hexyl  Alcohol  from  Mannitol.      By 

A.  Combes  and  Le  Bel  {Bull.  Soc.  Chim.  [3],  7,  551 — 552). — Erlen- 
ineyer  succeeded  in  converting  hexyl  iodide  from  mannitol  into  an 
alcohol  which,  from  a  study  of  its  decomposition  products,  he  sup- 
posed to  be  a  secondary  alcohol.  When  a  0*5  per  cent,  solution  of 
this  alcohol  is  submitted  to  the  action  of  Penicillium,  glaucum,  the 
solution,  on  concentration,  was  found  to  be  dextrorotatory.  Now 
this  result  is  surprising,  inasmuch  as  it  has  been  shown  by  one  of 
the  authors  that  methyl  propylcarbinol  and  methylethylcarbinol  give 
laevorotatory  solutions  after  the  action  of  Penicillium  glaucum. 

The  authors  next  prepared  methylbutylcarbinol  by  the  hydrogena- 
tion  of  methyl  butyl  ketone,  obtained  by  decomposing  propylacetyl- 
acetone,  COMe-CHPr-COMe,  with  potash.  By  cultivating  Penicil- 
lium glaucum.  in  a  solution  of  the  alcohol  so  prepared,  a  laevorotatory 
liquid  was  obtained,  as  might  have  been  expected. 

Finally,  ethyl  propylcarbinol  was  prepared  by  distilling  a  mixture 
of  calcium  butyrate  and  propionate,  and  hydrogenisiug  the  resulting 
ethyl  propyl  ketone.  A  solution  of  this  alcohol,  like  one  of  that 
])repared  from  mannitol,  became  dextrorotatory  after  cultivating 
Penicillium  glaucum  in  it,  so  that  there  can  be  no  doubt  that  the 
alcohol  from  mannitol  is  ethylbutj'lcarbinol.  The  chloride  derived 
from  the  last-named  alcohol  is  laavorotatory,  and  the  iodide  is  dextro- 
rotatory in  accordance  with  Guye's  theory.  A.  R.  L. 

Pentacetyl  Derivatives  of  Glucose  (Dextrose).  By  A.  P.  N. 
Fkancuimont  {Bee.  Trav.  Chim.,  11,  106 — 111). — I'he  compound  of 
melting  point  134°,  obtained  by  heating  a  mixture  of  glucose  and 
sodium  acetate  with  acetic  anhydride,  is  a  pentacetylglucose,  and  not 
an  octacetyldiglucose,  as  stated  by  Herzfeld  and  by  Erwig  and 
Konigs  ;  it  is  optically  inactive.  The  author  confirms  Erwig  and 
Konig's  observation  (Abstr.,  1889,  952)  that  a  pentacetylglucose, 
melting  at  112°,  is  produced  by  heating  glucose  with  acetic  anhydride 
and  zinc  chloride;  it  is  much  more  soluble  in  water  and  alcohol  than 
the  first-mentioned  isomeride,  besides  which  it  is  feebly  dextro- 
rotatory. Both  compounds  yield  glucose  ou  hydrolysis  with  aqueous 
ammonia,  and  the  author  hopes  later  to  be  able  to  explain  their 
isomerism.  He  suggests  that  the  decacetyldiglucoheptose  obtained 
by  Fischer  (Abstr.,  1892,  1167)  may  turn  out  to  be  a  liexacetvlgluco- 
heptose.      Fischer's  analytical   values  agree  equally  well  with  those 
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demanderl  for  tine  last-iiamea  compound,  and  lie'  did  not  make  an 
acetyl  determination.  A.  R.  L. 

Chloral ose,  a  Derivative  of  Chloral,  and  its  Physiological 
Properties.  By  Hanriot  and  C.  Richet  {Gompt.  rend.,  116,  63 — 65). 
— PJqnal  quantities  of  anhydrous  chloral  and  dry  glucose  are  heated 
together  at  100°  for  an  hour,  and  the  cooled  product  is  mixed  with 
a  small  quantity  of  water  and  extracted  with  boiling  ether.  The 
portion  soluble  in  ether  is  distilled  repeatedly  with  water  until  all 
chloral  is  expelled,  and  the  aqueous  solution  is  then  subjected  to  frac- 
tional crystallisation  ;  in  this  way,  the  anhydroglucocliloral  which  has 
already  been  described  by  Heffter  (Abstr ,  1889,  845),  and  which  the 
authors  propose  to  call  chloralose,  is  obtained  in  two  forms,  namely, 
chloralose,  which  crystallises  in  slender  needles  melting  at  184 — 186°, 
and  volatilising  without  decomposition,  and  jparacldoralose,  which 
crystallises  in  nacreous  lamellae  melting  at  229°.  The  latter  is  soluble 
with  difficulty  even  in  hot  water.  Both  substances  have  the  compo- 
sition CsHnClaOe. 

Chloralose  with  sulphuric  acid  yields  a  disulphonic  derivative,  and 
with  acetic  anhydride  a  tetracetyl  derivative.  Contrary  to  the 
statement  of  Heffter,  it  does  not  yield  glucose  when  treated  with 
potassium  hydroxide. 

Parachloralose,  probably  by  reason  of  its  insolubility,  is  without 
physiological  activity,  but  chloralose,  when  administered  by  ingestion, 
])roduces  hypnotic  effects,  and  at  the  same  time  increases  the  excit- 
ability of  the  spinal  marrow.  When  given  to  dogs  in  the  proportion 
of  0'6  gram  per  kilogram  of  body  weight,  it  produces  only  an- 
aesthaesia,  and  not  death.  The  hypnotic  effect  begins  to  be  evident 
with  doses  so  small  as  0*02  gram  per  kilogram  of  body  weight,  and 
hence  chloralose  is  much  more  active  than  chloral,  and  its  effect  can- 
not be  attributed  to  a  decomposition  into  chloral.  When  administered 
to  human  beings  in  doses  of  from  0'2  gram  to  0'75  gram,  but  not 
exceeding  1  gram,  it  acts  as  a  valuable  hypnotic,  producing  no  dis- 
turbance of  digestion,  no  cephalalgia,  and  no  phenomena  of  intoxica- 
tion. C.  H.  B. 

Soluble  Pentoses  in  Plants.  By  G.  De  Chalmot  {Amer.  Chem. 
J.,  15,  21 — 88). — The  same  reasoning  which  tends  to  show  that 
hexoses  in  plants  are  built  up  in  the  leaves  from  formaldehyde  also 
holds  good  for  pentoses,  and  it  is  probable  that  the  pentosans  found 
in  other  parts  of  the  plants  as  constituents  of  the  cell-walls  are 
formed  from  pentoses  in  the  places  where  they  are  founS.  Jdence 
these  pentoses  must  be  soluble.  To  test  this,  the  leaves  of  a  large 
number  of  plants  representative  of  most  classes  and  orders  were 
extracted  with  water,  the  extract,  after  purification  with  lead  acetate, 
distilled  with  12  per  cent,  hydrochloric  acid,  and  the  distillate  tested 
with  aniline  acetate  for  furfuraldehyde.  The  latter  was  found  in 
every  case,  although  in  some  cases  in  very  small  quantity.  To  deter- 
mine whether  an  amount  of  furfuraldehyde  sufficient  to  mask  these 
results  would  be  yielded  by  hexoses  under  this  treatment,  the  furfur- 
aldehyde obtained  both  from  the  leaves  and  from  a  known  quantity 
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of  invert  sugar  was  estimated  by  a  colorimetric  method  based  on  the 
formation  of  the  red  dye  2NH2Ph,C5H40,hlCl,H20  when  aniline  and 
furt'uraldehyde  are  added  to  alcoholic  acetic  acid.  The  result  showed 
that  invert  sugar  yields  only  0*2  per  cent,  of  furfuraldehyde,  which, 
calculated  on  the  hexoses  present,  in  trefoil  for  instance  (0*89  per 
cent.),  would  correspojid  with  only  0'002  per  cent,  of  furfuraldehyde 
from  the  trefoil,  which  actually  yielded,  however,  0  1  per  cent.  In  all 
cases  similar  results  were  obtained,  and  the  quantity  of  hexoses  pre- 
sent was  insufficient  to  account  for  the  formation  of  the  furfuraldehyde, 
which  presumably,  therefore,  arose  from  soluble  pentoses. 

The  actual  amount  (at  the  most  0"5  per  cent.)  of  these  pentoses  in 
the  leaves  and  colourless  bark  of  plants  is  small  compared  with  that 
of  the  hexoses,  of  which  as  much  as  1*8  per  cent,  may  be  present. 
The  pentoses  readily  diffuse  through  membranes,  and  are  therefore 
presumably  simple  sugars  of  the  composition  C5H10O5. 

In  many  plants,  a  larger  quantity  of  pentoses  is  present  in  the  even- 
ing than  in  the  morning  so  that,  like  the  hexoses,  they  are  probably 
converted  into  temporary  solid  forms  immediately  after  th.ir  formation. 

Jn.  W. 

Xylose.  By  G.  Bertranp  (Bull.  Soc.  Chun.  [3],  7,  499—502).— 
Xylose  occupies  an  important  place  in  the  vegetable  kingdom,  since 
it  is  invariably  found  amongst  the  decomposition  products  of  the 
incrasting  substances  of  the  angiosperms.  It  frequently  crystallises 
in  prisms,  belonging  to  the  orthorhombic  system,  which  polarise  light. 
lUO  parts  of  water  at  208°  dissolve  1I7'05°  parts  of  xylose;  it  is 
insoluble  in  absolute  alcohol,  but  10  c.c.  of  a  solution  in  90  per  cent, 
alcohol,  saturated  at  19°,  were  found  to  contain  0'3-9  gram  of  the 
sugar.  The  rotatory  power  in  a  solution  approximating  lO  per  cent, 
concentration  was  found  to  be  [a]])  =  +]9*4°  at  23°  (compare 
Wheeler  and  Tollens,  Annalen,  254,  309;  Hebert,  Abstr.,  1«90, 
1460).  Xylose  is  not  fermentable  with  yeast,  and  its  cupric  reducing 
power  (Fehling's  solution)  is  109*6  per  cent,  that  of  glucose,  or  104 
percent,  that  of  invert  sugar.  When  either  xylose  or  arabinose  is 
gently  heated  with  a  small  quantity  of  hydrochloric  acid,  furfuralde- 
hyde is  produced,  which  gives,  on  addition  of  a  little  orcinol,  a  violet- 
blue  coloration  ;  under  the  same  conditions,  the  hexoses  give  an 
orange-red  coloration.  When  xylose  is  allowed  to  remain  for  24  hours 
in  contact  with  30 — 50  times  its  weight  of  bromine  water,  the  excess 
of  bromine  expelled  by  boiling,  and  cadmium  cai'bonate  added,  the 
addition  of  an  equal  volume  of  alcohol  to  the  concentrated  filtrate 
gives  a  compuimd,  CsHgOe'CdBr  +  11,0,  which  crystallises  in  pris- 
matic needles,  and  has  no  melting  point,  but  swells  up  when  heated  : 
the  formation  of  this  compound  is  characteristic  of  xylose. 

A.  R.  L. 

Sugar  from  Pear  Pectose.  By  R.  W.  Bauer  (Landw.  Versachs- 
Stat.,  41,  477). — Pear  pectose  (5  grams,  containing  4*731  grams  of 
dry  matter),  when  boiled  with  2  per  cent,  sulphuric  acid  for  four 
hours,  gave  a  filtrate  which  polarised  +12°  with  100  mm.  The 
solution  was  made  up  to  200  c.c.  vsith  absolute  alcohol,  and  neutral- 
ised with  calcium  carbonate.  The  solution  polarised  +2°;  it  con- 
tained 0*5955  gram  of  sugar  crystals  and  optically  active  gum.     This 
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gave,  wifch  plimylliydrazine,  an  osazone  crystallisirg  in  stellate 
groups  of  microscop'c  needles  melting  at  195°.  Tbe  needles  are 
pleochroic,  and  give  a  slightly  dextrorotatory  solution  in  glacial 
acteic  acid.     The  compound  is,  therefore,  probably  galactosazone. 

N.  H.  M. 

Inversion  of  some  Carbohydrates.  By  E.  Wikteestein  (Landw. 
Versnchs-I^tat.,  41,  875 — -384). — The  object  of  the  experiments,  which 
were  made  with  stachyose  and  with  lupeose  (/3-galactan),  was  to 
ascertain  the  amount  of  acid  and  the  length  of  time  necessary  to 
bring  about  complete  inversion  ;  also  to  determine  the  amounts  of 
glucose  formed.  Determinations  were  also  made  with  raffinose,  wood- 
gum  (from  beech-wood  meal  ;  Wheeler  and  Tollens),  and  with  cellu- 
lose (pure  cotton  wool  extracted  with  0*5  per  cent,  aqueous  soda, 
and  a  preparation  from  lupin  hulls). 

The  substance,  dried  at  105 — 110°,  was  boiled  with  a  known  volume 
of  dilute  sulphuric  acid,  the  whole  made  up  to  a  definite  bulk,  and  the 
glucose  determined  in  a  portion  by  Allihn's  method.  The  results  are 
calculated  as  if  dextrose  alone  were  present,  using  Allihn's  grape  sugar 
tables.  The  error  is  only  slight,  as  the  reducing  power  of  the  known 
glucoses  does  not  differ  much. 

With  stachyose,  the  best  results,  74*52  per  cent,  of  the  theoretical 
amount,  were  got  by  boiling  for  one  hour  with  2  percent,  hydrochloric 
acid  ;  with  lupeose,  under  the  same  conditions,  78"63  per  cent,  was 
obtained.  In  the  case  of  raffinose,  one  hour's  heating  with  N/5  hydro- 
chloric acid  gave  the  highest  yield  (8678  per  cent.).  Wood-gum 
gave  the  highest  percentage  (77'92)  when  boiled  with  2  per  cent, 
acid  for  one  hour. 

Cotton- wool  cellulose  (0  9668  gram  dry  and  free  from  ash)  was 
treated  with  concentrated  sulphuric  acid  (5  grams)  and,  after  12 
hours,  diluted  with  water,  filtered,  and  diluted  to  200  c.c.  This  was 
boiled  for  two  hours  in  a  reflux  apparatus.  92*40  per  cent,  of  the 
theoretical  amount  was  obtained.  Lupin-hull  cellulose  treated  in  the 
same  way  gave  9381  per  cent.  Longer  boiling  gave  rather  lower 
results.  N.  H.  M. 

Preparation  and  Parification  of  the  Propylamines.     By  F. 

Chancel  (Bull.  Soc.  Chim.  [3],  7,  405— 4u7).— A  mixture  of  propyl- 
amine (45  parts),  dipropylamine  (35  parts),  and  tripropylamine 
(20  parts)  is  obtained  by  heating  propyl  chloride  and  aqueous  am- 
monia (equal  mols.)  dissolved  in  alcohol  for  10  hours  at  100 — 110°, 
in  a  closed  vessel.  The  three  bases  are  separated  by  fractional  dis- 
tillation, and  are  then  purified  as  follows  : — Propylamine  is'converted 
into  dipropyloxamide  by  treatment  with  ethjl  oxalate ;  propylamine 
picrate  melts  at  135°.  Dipropylamine  is  converted  into  dipropyl- 
oxamic  acid  by  means  of  oxalic  acid.  Tripropylamine  is  purified  by 
crystallising  its  picrate.  A.  H.  L. 

Thionyldiethylhydrazone.  By  A.  Micttaelis  and  0.  Storbeck 
(Ber.,  26,  'Si0—3n).—Thionyldiethylhydrazo^ie,  NEta'NiSO,  is  ob- 
tained by  adding  an  ethereal  solution  of  thionyl  chloride  to  an  ice-cold 
ethereal  solution  of  diethylhydrazine.     It  is  a  colourless  oil,  having 
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a  faint  aromatic  odour,  distils  undecomposed  at  73"  under  20  mm. 
pressure,  and  is  o^raduallj  decomposed  by  water.  When  treated  with 
sodium  hydroxide,  it  yields  hydrazine;  with  dilute  sulphuric  acid,  ifc 
yields  sulphurous  anhydride.  E.  C.  R. 

The  Alleged  Optical  Activity  of  Chlorofumaric  acid.  An 
Active  Chlorosuccinic  acid.  J3y  P.  Waldkx  {Ber.,  26,  210— 2ir»). 
— Perkin  states  (Trans.,  1888,  695)  that  ethyl  chlorofumarate  and 
chloromaleate  exhibit  a  slight  optical  activity  (-!-(')')*.  This  case  of 
optical  activity  among  unsaturateil  compounds  is  not  easily  reconciled 
with  Van't  Hoff's  hypothesis,  according  to  which  such  activity  is  con- 
ditioned by  the  presence  of  an  "  asyra metric "  carbon  atom.  The 
author,  therefore,  has  investigated  the  matter  more  closely,  and  finds 
that  when  phosphorus  pentachloride  is  allowed  to  act  on  tartaric  acid, 
the  temperature  never  being  allowed  to  rise  above  60°,  a  mixture  of 
chlorofumaric  and  dichlorosucciuic  acids  were  obtained,  but  these  are 
both  entirely  devoid  of  optical  activity. 

Another  fact  which  somewhat  impairs  the  generality  of  Yan't  HofF's 
hypothesis  is  that,  when,  in  many  active  compounds,  hydroxyl  is  re- 
placed by  a  halogen,  the  resulting  substance  is  inactive.  This  is  not 
always  the  case,  however,  for  the  author  finds  that,  when  phosphorus 
pentachloride  is  allowed  to  act  on  malic  acid  at  a  temperature  not 
exceeding  55°,  fumaric  acid  and  a  new  dextrorotatory  chlorosuccinic 
acid.,  C4H5Ci04,  are  obtained.  It  is  a  white  substance,  has  in  the 
mean  [aji,  =  +209°,  and  melts  at  174°  with  evolution  of  hydrogen 
chloride  and  formation  of  fumaric  acid.  C.  F.  B. 

Electrolysis  of  Trichloracetic  acid.  By  K.  Elbs  (/.  pr.  Chem. 
[2],  47,  104). — By  the  electrolysis  of  an  aqueous  solution  of  zinc 
or  sodium  trichloracetate,  crystals  of  a  compound,  which  decomposes 
with  evolution  of  carbonyl  chloride  and  hydrogen  chloride,  have  been 
obtained.  Its  properties  indicate  that  it  is  a  derivative  of  trichloro- 
niethyl  alcohol;  but  they  do  not  agree  with  those  of  trichloromethyl 
trichloracetate.  A.  G.  B. 

Glycolide  and  its  Homologues.  By  0.  A.  Bischoff  and  P. 
Walden  (Ber.,  26,  262 — 265). — Glycolide,  G4H4O4,  is  obtained  by  the 
distillation  of  sodium  bromacetate  in  a  vacuum,  and  crystallises  in 
large,  lustrous  plates  which  melt  at  S6 — 87°  ;  when  heated  wnth  water, 
glycollic  acid  is  formed,  whilst  with  aniline,  gljcoUic  anilide  is  ob- 
tained.    The  yield  is  25  per  cent,  of  the  salt  employed. 

The  compound  hitherto  termed  glycolide  is  a  polymeride  of  the 
preceding  substance,  and  is  formed  Prom  it  by  heating  it  alone  or 
with  a  trace  of  zinc  chloride  ;  on  distillation  in  a  vacuum,  glycolide 
is  regenerated.     Sodium  chloracetate  behaves  like  the  bromoacetate. 

By  the  distillation  of  sodium  bromopropionate,  either  in  a  vacuum 
or  under  the  ordinary  pressure,  the  corresponding  lac  tide  is  obtained. 

*  The  author  seems  to  have  consulted  the  Jahresbprichf,  net  the  original  paper, 
in  which  Perkin  says  (p.  701),  ''It  is  difficult  to  say  whether  this  rotation  is  due 
to  the  pure  ether  ur  not,  but  it  appears  to  be  so."     [Editohs.] 
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-CO-O-CHEt  ^       ^, 

The  lactideof  hydroxybutjric  acid,   \^^  „    '  ^      ,  together  with  a 

little  crotonic  acid,  is  obtained  in  a  similar  manner  from  sodlnm 
a-bromobntyrate;  it  boils  at  257 — 258°  under  a  pressure  of  760  mm., 
melts  at  21 — 22°,  and  has  a  sweet  taste. 

On  distillation,  sodium  a-bromisobatyrate  yields  a-hydroxyiso- 
butyric  acid,  methylacrylic  acid,  and  its  polymeric  modification. 

The  authors  consider  that  the  above  results  tend  to  confi^rm  the 
dynamic  hypothesis,  since  they  have  failed  to  obtain  closed  chain 
compounds  containing  four  methyl  groups.  J.  B.  T. 

Action  of  Potassium  Permanganate  on  Organic  Acids.     By 

A.  LuMi^Rh]  and  A.  Seyewetz  (Bull.  Soc.  Ghim.  [8],  7,  538 — 542). 
The  authors  state  that  potassium  permanganate  acts  in  the  cold  on 
numerous  easily  oxidisalDle  organic  acids,  giving  rise  to  a  hydrated 
manganese  dioxide,  soluble  in  an  excess  of  the  acid  with  the  produc- 
tion of  manganic  salts,  which  latter  they  propose  to  study. 

When  the  permanganate  is  added  to  oxalic  acid  in  the  cold,  the 
following  reaction  occurs ;— 2KMn04  +  SHaCsOi  =  2Mn02,H20  + 
K2CO3  +  2H2O  4-  5CO2.  In  the  presence  of  an  excess  of  the  acid, 
and  when  the  temperature  is  kept  below  80 — 40°,  a  brownish-red 
liquid,  which  has  all  the  properties  of  a  solution  of  a  manganic  salt, 
is  formed  ;  the  following  equation  probably  represents  the  reaction  : — 
2Mn02  +  4H2C2O4  =  (C204)3Mn2  -f  2CO2  +  4H,0.  On  heating  the 
last-mentioned  solution  to  60°,  or  on  exposing  it  to  light,  it  is  decolorised, 
and  manganous  oxalate  separates.  The  same  solution  acts  as  an 
energetic  oxidising  agent,  and  if  paper  coated  with  gelatin  is  impreg- 
nated with  it,  and  then  plunged  into  a  salt  of  an  amine,  colorations 
which  vary  according  to  the  nature  of  the  amine  are  produced.  No 
coloration  is  produced,  however,  w^ien  the  impregnated  paper  has 
been  exposed  to  light  before  treating  it  with  the  amine.  These  pro- 
perties, which  are  exhibited  also  by  inorganic  manganic  salts,  have 
been  utilised  by  Lumiere  for  a  new  photographic  process  {Bull.  Soc^ 
franc,  photogr.,  IS92).  A.  R.  L. 

Asymmetrical  Dicarboxylic  acids.  By  J.  W.  Bruhl  and  R. 
Braunschweig  (Ber.,  26,  337 — 345). — In  view  of  the  results  obtained 
by  the  authors  in  the  etherification  of  camphoric  acid  (this  vol., 
i,  277),  they  have  examined  the  behaviour  of  other  asymmetrical 
dicarboxylic  acids  under  similar  conditions,  and  have  selected  in  the 
first  place  pyrotartaric  acid  (methylsuccinic  acid).  The,  dimethyl 
salt,  C5H604Me2,  is  obtained  in  the  usual  manner,  and  may  be  sepa- 
rated from  the  acid  salts  simultaneously  formed  by  fractionation  in  a 
vacuum,  or  by  treatment  with  alkalis,  which  readily  hydrolyse  the 
latter  substances.  It  is  a  colourless  liquid,  which  has  a  faint  pleasant 
odoar,  and  boils  at  197°  under  759  mm.  pressure,  and  at  101*^  under 
22  mm.  pressure.  The  diethyl  salt,  CsHeO^Eta,  was  obtained  in  a 
similar  manner,  and  boils  at  218°  under  759  mm.  pressure,  and  at 
125°  under  33  ram. 

The  acid  alkyl  salts  may  be  obtained  by  the  methods  employed  in 
the    case    oE    camphoric    acid    {loc.    cit.)  ;    crthomethyl  pyrotartrate, 
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C5H;04Me,  is  formed  by  boiling  the  anhydride  with  mel-hyl  alcohol  and 
is  a  thick,  colourless  acid  liquid,  which  is  quickly  hydrolysed  by 
water,  and  immediately  by  alkalis,  and  boils  at  103 — 158o°  under 
20  mm.  pressure.  The  sodium  salt  of  the  same  methyl  derivative  is 
obtained  by  heating  together  the  anhydride  and  a  solution  of  sodium 
methoxide  in  methyl  alcohol,  or  by  adding  sodium  to  a  solution  of 
the  anhydride  in  methyl  alcohol.  Orfho(4hyl  pyrotartra^e,  CgH^OiEt, 
is  obtained  in  a  similar  manner,  and  forn)S  a  coionrless,  odourle.«s 
oil,  which  boils  at  160 — 161°  under  22  mm.  pressure,  and  is  also 
hydrolysed  with  great  ease. 

An  attempt  was  next  made  to  prepare  the  "alio-"  methyl  ether  by 
treating  the  dimethyl  salt  with  the  requisite  quantity  of  potash  dis- 
solved in  ethyl  alcohol,  but  it  was  found  that,  instead  of  the  potassium 
methyl  salt,  potassium  ethyl  pyrotartrate  was  formed,  the  methyl 
group  being  re[)laced  by  the  ethyl  group  in  the  course  of  the  reaction. 
The  latter  compound  may  also  be  obtained  by  the  action  of  alcoholic 
potash  on  the  diethyl  salt,  and  agrees  in  its  physical  properties  with 
the  salt  obtained  from  the  anhydride  and  ethyl  alcohol ;  the  authors 
nevertheless  do  not  regard  it  as  impossible  that  these  two  compounds 
are  in  reality  isomeric. 

When  ethyl  orthopyrotartrate  is  treated  with  methyl  iodide  and 
sodium  methoxide  in  methyl  alcohol  solution,  it  is  converted  into 
methyl  orthoethyl  pyrotartrate,  C5H604MeEt,  which  is  a  colourless 
mobile  liquid  boiling  at  101 — 102°  under  20  mm.  pressure,  and  not 
quite  constantly  about  198°  under  754"1  mm.  An  attempt  to  obtain 
the  isomeric  orthomethyl  ethyl  pyrotartrate  by  the  action  of  ethyl 
bromide  and  sodium  ethoxide  on  orthomethyl  pyrotartiate  in  ethyl 
alcohol  solution  resulted  in  the  formation  of  the  diethyl  salt,  the 
methyl  group  being  in  this  case  also  displaced  by  the  ethyl  group.  A 
second  attempt  to  prepare  it  by  the  action  of  sodium  ethoxide  (1  mol.) 
and  ethyl  bromide  (1  mol.)  on  a  solution  of  pyrotartaric  anhydride 
in  methyl  alcohol  was  likewise  unsuccessful,  the  product  being  in 
this  case  the  dimethyl  salt. 

The  spectrometric  constants  of  all  the  above  derivatives  were  deter- 
mined, and  found  to  agree  closely  with  the  theoretical  numbers.  Even 
without  the  analytical  details,  the  spectrometric  investigation  was 
quite  sufficient  to  determine  the  purity  of  the  compoand,  and  to 
indicate  its  nature,  even  when  the  action  proceeded  in  an  unexpected 
manner.  H.   Gr.  G. 

Metahydroxyuvitic  acid.  By  H.  Metstek  (Bpt.,  26,  354—356). 
— The  author  has  succeeded  in  preparing  the  diethyl  salt  of  this 
acid,  OH*C6H2Me(COOEt)2,  in  four  diff.rent  ways,  and  does  not 
tind  that  it  is  nearly  as  unstable  as  stated  by  Oppeuheim  and  Pf'afP 
(this  Journ.,  1874,  1161).  It  cr}stallises  in  plates,  melts  at  45°, 
boils  at  242— 243"  under  10  mm.  piessure,  and  at  280-310°  with 
partial  decomposition  at  the  ordinary  pressure;  the  pure  compound 
crystallises  from  the  distillate  even  in  the  latter  case. 

When  treated  with  the  theoretical  quantity  of  sodium  or  potassium 
ethoxide,  it  is  converted  into  the  ethyl  sodium  or  ethyl  potassium 
salt,  which  on  boiling  with  water  yields  the  monethyl  salt,  C11H12O5; 
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this  crystallises  in  white  needles  melting  at  176 — 177°,  and  yields 
a  white,  curdy  silver  salt  on  the  addition  of  silver  nitrate. 

H.  G.  C. 

Butanetetracarboxylic  acid.  Synthesis  of  Pentamethylene 
Derivatives.  By  K.  Auwers  (Ber.,  26,  364—378;  compare  Abstr., 
1891,  546). — By  the  action  of  ethyl  sodiomalonate  on  ethyl  aconitate  in 
alcoholic  solution  and  subsequent  hydrolysis  of  the  product  by  means 
of  hydrochloric  acid,  a  mixture  is  obtained  consisting  of  batanetetra- 
carboxylic  acid,  ketopentamethylenedicarboxylic  acid,  together  with 
a  third  acid  which  melts  at  185°  with  evolution  of  gas,  and  is  being- 
farther  investigated.  The  acids  are  separated  and  purified  by  crys- 
tallisation from  water. 

Butanetetracarboxylic  acid  melts  at  244°,  and  has  been  previously 
prepared  by  Bischoff  from  ethyl  butanehexacarboxylate ;  the  acid  is 
not  affected  by  potassium  permanganate  in  alkaline  solution.  The 
silver,  copper,  lead,  and  barium  salts  are  sparingly  soluble. 

The  anhydride,  0<         '  '        r^r\^^^  ^^  prepared  by  the  action 

of  acetic  chloride  on  the  acid  at  100°,  and  crystallises  from  acetone, 
on  the  addition  of  light  petroleum,  in  lustrous  plates  which  melt  at 
172—173°. 

PIT  •PH'POOTT 

KetopentamethylenedicarhoxyUc   acid,  C0<]       '  '  ,   is   de- 

posited in  octahedral  crystals  melting  at  189°,  and  appears  to  be  formed 
by  the  elimination  of  water  and  carbonic  anhydride  from  butanetetra- 
carboxylic acid ;  this  is  analogous  to  the  production  of  ketopenta- 
methylene  from  calcium  adipate,  and  of  methyl-  and  diraethyl-keto- 
pentamethylene  f rom  ^-methyladipic  acid  and  aa-dimethyladipic  acid 
respectively.  The  silver,  lead,  mercury,  copper,  barium,  calcium,  fnid ferric 
salts  are  sparingly  soluble.  The  dimethyl  salt  crystallises  from  light 
petroleum  in  colourless,  flat,  feathery  needles  melting  at  63 — 64°.  The 
diethyl  salt  is  liquid  at  ordinary  temperatures,  and  yields  an  oxime  which 
crystallises  from  dilute  alcohol  in  silky,  lustrous,  concentric  needles 
melting  at  74°.  The  phenylhydrazone  of  the  ethyl  salt  is  deposited 
from  alcohol  in  j^ellow  needles  which  melt  at  105°  and  decompose 
spontaneously. 

Ketopentamethylenedicarboxylic  acid,  when  heated  at  230 — 260° 
under  a  pressure  of  30 — 40  mm.,  yields  an  acid  crystallising  in  slender 
needles  ;  it  melts  at  140°,  and  is  being  further  investigated.  By  the 
oxidation  of  the  carboxylic  acid  with  potassium  permanganate  in 
alkaline  solution,  or  with  nitric  acid,  oxalic  acid  is  produced. 

By  the  action  of  ethyl  sodioethylenetricarboxylate  on  ethyl  acon- 
itate, and  subsequent  hydrolysis  of  the  ethereal  salt,  succinic  acid  is 
obtained  as  the  sole  product.  J.  B.  T. 

Dipropylcarbamide    and    Dipropylthiocarbamide.      By    F. 

Chancel  {Compt.  rend.,  116,  62 — 63). — When  propyl  isocyanate  is 
added  to  an  aqueous  solution  of  propylamine,  there  is  immediate  re- 
action with  considerable  development  of  heat.  A  mixture  of  propyl 
isocyanate  and  propyl  iodide  may  be  used,  and  the  dipropylamine  hydr- 
VOL.  LXIV.   i.  t 
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iodide  that  is  then  formed  maybe  sepai'ated  from  the  dipropylcarbamide 
by  washing  with  cold  water,  in  which  it  is  much  the  more  soluble. 

The  symmetrical  dipropylcarbamide  thus  obtained,  crystallises  from 
hot  water  in  white  plates  with  a  micaceous  lustre.  It  melts  at  104' 
and  boils  at  256°,  is  very  slightly  soluble  in  cold  water,  and  not  much 
more  soluble  in  hot  water,  but  dissolves  in  alcohol  and  ether. 

Dry  propylamine  and  carbon  bisulphide  likewise  react  immediately, 
with  considerable  development  of  heat.  If  the  propylamine  (2  mols.) 
is  poured  very  gradually  into  the  carbon  bisulphide  (1  mol.)  and  the 
mixture  is  cooled,  a  readily  fusible  solid  mass  is  obtained,  and  if  this 
is  heated  for  about  eight  hours  at  100 — 110°,  hydrogen  sulphide  is 
evolved  and  symmetrical  dipropylthiocarbamide  is  obtained.  It  is 
very  slightly  soluble  in  cold  water,  and  somewhat  more  soluble  in  hot 
water,  from  which  it  crystallises  in  brilliant  lamellae  resembling  those 
of  dipropylcarbamide.  It  melts  at  68°,  and  dissolves  readily  in 
alcohol.  Concentrated  nitric  acid  completely  oxidises  dipropylthio- 
carbamide even  at  the  ordinary  temperature.  C.  H.  B. 

/3-Furfurallevulinic  acid;  a  New  Synthesis  of  Cumarone 
Derivatives.  By  E.  A.  Kehrek  and  W.  Kleberg  (Ber.^  26,  345 — 
35:^). — The  furfurallevulinic  acid  previously  described  by  Ludwig 
and  Kehrer  (Abstr.,  1891,  1456)  is  the  ^-derivative  and  not  the 
/?- derivative,  as  has  already  been  pointed  out  by  Erdmann  (Abstr., 
1892,  147).  ^-Furfurallevulinic  acid,  CiOHa'CHICAc-CHo-COOH, 
may,  however,  be  prepared  by  heating  a  mixture  of  levulinic 
acid,  furfuraldehyde,  and  anhydrous  sodium  acetate  in  molecular 
proportion  in  a  reflux  apparatus.  After  purification,  it  crystal- 
lises from  alcohol  in  yellow,  strongly  refractive  prisms  or  tablets, 
and  melts  at  153°.  It  dissolves  in  concentrated  sulphuric  acid 
with  a  green  colour,  which  on  addition  of  water  becomes  first 
greenish-yellow,  then  yellow,  and  finally  disappears.  The  calcium 
salt  (CioH904)oCa  +  2H2O,  is  a  yellow,  amorphous  compound,  and 
becomes  anhydrous  at  100° ;  the  phenylhydrazone,  Ci6lIi6]S"o03,  crys- 
tallises in  yellow,  rhombic  plates,  and  melts  at  168°.  As  the  corre- 
sponding ^-benzallevulinic  acid,  Avhen  heated,  is  converted  into  3-aceto- 
1-naphthol  with  the  loss  of  water,  it  appeared  probable  that  the 
/:^-f urfural  compound  would  undergo  a  similar  change  with  formation 
of  a  cumarone  derivative,  and  the  authors,  therefore,  distilled  it  care- 
fully in  a  current  of  hydrogen  or  carbonic  anhydi'ide.  The  distillate  is 
treated  with  alkali,  and  the  solution  after  extraction  with  ether  sub- 
jected to  the  action  of  a  rapid  current  of  carbonic  anhydride.  The  white, 
flocculent  compound,  after  reprecipitation  from  alkaline  solution,  melts 
at  190°,  and  has  the  composition  CioHgOa ;  it  is  therefore,  in  all  prob- 
ability, the  expected  S-acetO'1-hyclroxy cumarone,  its  formation  corre- 
sponding exactly  with  that  of  a-naphthol  from  phenylisocrotonic  acid. 

In  the  preparation  of  ^-furfurallevulinic  acid,  and  also  to  a  lesser 
extent  in  the  preparation  of  the  /3-compound,  a  yellow,  pulverulent  sub- 
stance is  obtained,  which  Erdmann  has  suggested  may  be  c-furf ural- 
angelicalactone.  The  authors  find,  however,  that  it  is  a  mixture 
of  furfurallevulinic  acid  with  ISc-difurfurallevulinic  acid, 

C40H3-ch:ch-co-c(ch-C40H3)-ch2-cooh. 
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The  latter  compound  melts  at  148°,  and  crystallises  from  benzene  or 
alcohol  in  yellow  or  yellowish-green  crystals  and  from  hot  water,  in 
which  it  is  very  sparingly  soluble,  in  very  slender,  yellow  needles ;  it 
reduces  Fehling's  solution  at  the  boiling  point,  but  not  in  the  cold. 
When  even  slight  traces  of  the  acid  are  dissolved  in  concentrated 
sulphuric  acid,  a  beautiful,  cornflower-blue  solution  is  obtained, 
which,  on  careful  addition  of  water,  passes  through  different  shades 
of  violet  and  red  to  orange  and  yellow.  The  reverse  series  of 
changes  may  be  observed  by  gradually  adding  sulphuric  acid  to  a 
solution  of  the  acid  in  absolute  methyl  or  ethyl  alcohol.  The  calcium 
salt,  (Ci5Hii05)iCa  -f-  3H3O,  crystallises  in  bundles  of  needles,  and 
becomes  anhydrous  at  100°;  the  silver  saXtj  CisHuOoAg,  is  an  amorph- 
ous precipitate,  unaffected  by  light. 

All  three  acids  when  reduced  with  sodium  amalgam,  yield  the 
corresponding  furfur yl  derivatives  ;  S-furfuryllevuUnic  acid, 

04OH3-CH2-CHo-CO-CH2'CH2-COOH, 
crystallises  in  long,  transparent  needles  melting  at  98° ;  ^-furfuryU 
levulinic  acid  in  white,  granular  crystals,  or  sometimes  in  needles  or 
prisms   melting   at    100 — 101°,    and    ^h-difurfioryllevulinic    acid    in 
crystalline  groupsnielting  at  71 — 72°.  '  H.  G.  C. 

Hydro-derivatives  of  Benzene.  By  A.  Baeyer  {Ber.,  26, 
229 — 231).  —  Hexahydrobenzene  is  easily  prepared  by  treating 
quinitol  (Abstr,,  1892,  833)  with  hydriodic  acid,  and  reducing  the 
diiodide  thus  obtained  with  zinc  dust  and  acetic  acid.  It  is  a  very 
volatile  oil,  having  an  odour  resembling  that  of  petroleum,  and  is 
without  action  on  permanganate. 

The  iodhydrin  of  quinitol  is  obtained  b}'  treating  quinitol  with 
dilute  hydriodic  acid,  and  is  a  colourless  oil  somewhat  soluble  in 
water.  When  treated  with  alkalis,  it  yields  an  oil  which  has  a  strong- 
odour  of  capryl  alcohol,  is  an  unsaturated  compound,  and  is  probably 
a  tetrahydrophenol. 

Hexahydropkenol  is  easily  prepared  by  reducing  the  iodhydrin 
with  zinc  dust  and  acetic  acid.  It  boils  at  157 — 159°  under  720  mm. 
pressure,  solidifies  at  a  low  temperature  to  a  scaly  mass,  melts  at  15°, 
has  an  odour  resembling  that  of  fusel  oil,  and  is  stable  towards 
permanganate  in  the  cold. 

Bromhexahydrohenzene  is  obtained  by  heating  the  preceding  alcohol 
with  hydrobromic  acid.  It  is  a  colourless  oil,  and  boils  at  162—163° 
under  714  mm.  pressure. 

Tetrahydrohenzene  is  obtained  by  distilling  the  preceding  mono- 
bromide  with  quinoline.  It  boils  at  82°,  and  yields  a  liquid  dibromide 
and  a  nitrosochloride  melting  at  152 — 153°.  The  alcoholic  solution 
turns  yellow  on  addition  of  concentrated  sulphuric  acid. 

The  dihydrobenzene  obtained  from  the  dibromide  of  quinitol 
(Abstr.,  1892,  1074),  when  dissolved  in  alcoholic  sulphuric  acid, 
gives  a  blue  solution  having  a  characteristic  absorption  spectrum 
with  two  distinct  bands  in  the  yellow  and  green  and  a  paler  one  in 
the  blue.  It  will  be  of  interest  to  determine  if  the  blue  solution  of 
sylvestrene  in  alcoholic  sulphuric  acid  shows  a  similar  spectrum. 
Dihydrobenzene    and    tetrahydrohenzene    are    easily   distinguished. 

t  2 
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The  former  gives  a  crystalline  tetrabromide,  and  a  blue  solution  with 
alcoholic  sulphuric  acid;  the  latter  a  liquid  dibromide  and  a  yellow 
solution  with  alcoholic  sulphuric  acid. 

When  the  dibromide  of  tetrahydrobenzene  is  distilled  with  quinoline, 
it  yields  only  a  trace  of  dihydrobenzene ;  this,  however,  gives  the 
same  absorption  spectrum  as  the  dihydrobenzene  obtained  from 
quinitol.  E.  G.  R. 

Preparation  of  Orthodinitrobenzene.  By  C.  A.  Lobry  de 
Brutn  (Ber.,  26,  266 — 267). — The  residue  obtained  in  the  prepara- 
tion of  metadinitrobenzene  is  heated  with  2  parts  of  commercial 
nitric  acid  (sp.  gr.  1"4)  until  the  solution  is  almost  colourless,  the 
liquid  is  then  poured  into  5—6  parts  of  cold  nitric  acid  and  allowed 
to  remain  until  the  orthodinitrobenzene  is  deposited ;  it  is  then 
quickly  collected,  washed  with  nitric  acid,  and  recrystallised  from 
alcohol. 

The  author  mentions  a  number  of  ortho-compounds  which  may  be 
prepared  from  pure  orthodinitrobenzene.  J.  B.  T. 

Reaction  of  Phenyl  lododichloride  and  lodosobenzene.  By 
R.  Otto  (Ber.,  26,  3U5 — 306;  compare  this  vol.  i,  149).— Phenyl 
iododichloride  and  thiophenol,  when  mixed  in  chloroform  solution, 
xeact  energetically  with  evolution  of  hydrogen  chloride,  and  yield 
iodobenzene  and  phenyl  bisulphide. 

Phenyl  iododichloride  and  sodium  benzenesulphinate,  in  a  similar 
way,  yield  benzenesulphochloride  and  iodobenzene  together  with  a 
small  quantity  of  a  compound  melting  at  180 — 190°. 

lodosobenzene  reacts  with  thiophenol  in  the  same  way  as  phenyl 
iododichloride  and  yields  iodobenzene  and  phenyl  bisulphide. 

E.  C.  R. 

Aromatic  lododichlorides,  lodoso-  and  lodoxy-compounds. 
By  C.  WiLLGERODT  (Ber.,  26,  357—362;  compare  this  vol.,  p.  149). 
■ — Phenyl  iododichloride  reacts  with  water  at  ordinary  temperatures 
forming  iodobenzene,  hydrochloric  acid,  hypochlorous  acid,  and 
iodosobenzene ;  the  latter  compound  may  be  separated  by  treating 
the  solid  product  with  nitric  acid;  iodosobenzene  is  oxidised  on 
evaporating  its  aqueous  solution,  iodoxy benzene  being  formed ;  this 
explodes  at  230°  and  at  lower  temperatures  when  impure.  Iodoso- 
benzene may  also  be  prepared  by  the  action  of  potash  or  soda  on 
phenyl  iododichloride. 

Iodoxy  benzene  is  readily  obtained  by  heating  iodosobenzene  with 
water  in  a  retort;  iodobenzene  volatilises  with  the  steam,  and  the 
oxy-compoupd  is  deposited  on  cooling. 

Faratolyl  iododichloride,  C6H4Me-ICl2,  is  prepared  by  the  chlorination 
of  pariodotoluene,  and  is  deposited  from  chloroform  in  needles  which 
decompose  at  85*^,  whilst  from  carbon  tetrachloride  granular,  rhombic 
crystals  are  formed  which  explode  at  100 — 118°;  with  alcohol,  it 
reacts  like  the  corresponding  benzene  compound. 

VariodosoUilueae,  C6H4Me*10,  is  obtained  by  the  action  of  soda  on 
the  preceding  compound,  and  is  purified  by  treatment  with  chloroform, 
which  removes  iodotoluene;  it  closely  resembles  the  corresponding 


ORGANIC  CHEMISTRY.  25t 

benzene  derivative,  softens  at  130°,  and  melts,  with  evolution  of  gas, 
at  about  175  —  178°.  The  acetate  and  nitrate  are  crystalline;  the 
latter  decomposes  without  explosion  at  90 — 92°. 

Pariodoxy toluene,  C6H4Me*I02,  is  prepared  in  a  similar  manner  to 
the  benzene  derivative,  and  explodes  at  228°. 

Orthotolyl  iododichloride  is  more  readily  soluble  than  the  para- 
compound,  and  decomposes  at  about  91°  with  previous  softening. 

Orthoiodosotnluene  is  almost  colourless,  and  decomposes  at  178°. 

Orthoiodoxytoluene  is  crystalline,  and  explodes  at  210°. 

Farabromiodosohenzene,  C6H4Br"IO,  is  a  pale  yellow,  amorphous 
compound,  decomposing  at  185"^.  The  acetate  and  nitrate  are  crys- 
talliue ;  the  latter  melts  at  96 — 97°  with  decomposition. 

Parabromiodoxyhenzene,  C6H4Br*103,  crystallises  from  glacial  acetic 
acid  in  colourless  plates,  and  explodes  at  240°.  Paranitroiodoso- 
be7izene,  N02*C6H4*IO,  is  prepared  from  paranitrophenyl  iododichloride, 
and  decomposes  at  78°.  J.  B.  T. 

Titanium  Compounds.  By  L.  Lew  (Ann.  Ghim.  Phys.  [6],  25, 
433 — 519). — Most  of  the  work  recorded  in  this  paper  has  been  pub- 
lished elsewhere  in  the  course  of  the  last  five  years  (compare  Abstr.^ 
1888,  27,  196,423,  1254  ;  1889,  572  ;  and  1890,  1066)  ;  the  following^ 
compounds  seem  not  to  have  been  described  before. 

Phenyl  titanate,  Ti(0Ph)4,  prepared  by  treating  titanium  tetra- 
chloride with  phenol  in  benzene  solution,  is  a  red,  crystalline  sub- 
stance, which  decomposes  at  100",  and  melts  at  about  143°  when 
quickly  heated.  It  is  decomposed  by  nascent  hydrogen,  yields  di- 
chlorophenol  on  treatment  with  chloiine,  and  is  converted  into  tri- 
bromophenol  and  titanium  tetrabromide  when  submitted  to  the  action 
of  bromine  vapour ;  with  iodine,  it  gives  iodopiienol  and  titanium 
tetriodide.  It  is  decomposed  by  water  and  by  dilute  alcohol,  yieldmg 
phenol  and  a  yellow  substance;  it  dissolves  in  concentrated  mineral 
acids,  and  is  readily  decomposed  by  alkalis. 

A  compound  of  the  composition  2TiCl4,Ti[0-C6H2(N02)3]4  is  ob- 
tained when  titanium  tetrachloride  is  treated  with  picric  acid  in 
benzene  solution;  it  is  a  brick-red,  crystalline  substance,  and  is  de- 
composed by  water;  on  prolonged  boiling  with  benzene,  it  is  decora- 
posed  into  picric  titanate,  Ti[0*C6H2(N02)3]4. 

Paracresyl  titanate,  Ti(0'C7 117)4,  is  a  reddish-brown,  crystalline, 
deliquescent  substance ;  the  corresponding  meto-compound  is  deli- 
quescent/ and  unstable. 

Thymol  titanate,  Ti(0*CioHi3)4,  is  a  crystalline,  very  deliquescent 
substance,  readily  soluble  in  most  ordinary  solvents. 

a-Naphihyl  titanate,  Ti(0'CioH7)4,  is  a  brown,  amorphous  substance 
insoluble  in  neutral  liquids ;  the  corresponding  /J-compound  was  not 
obtained  in  a  pure  condition. 

A  red,  crj^stalline  compound  of  the  composition  Ti04(C6H4*CO)2  is. 
obtained  when  salicylic  acid  is  treated  with  titanium  tetrachloride  in 
benzene  solution ;  it  is  decomposed  by  water,  and  combines  with 
ammonia,  yielding  a  yellow  substance  of  the  composition 

Ti04(C6H4-CO)o  4-  2NH3.  F.  S.  K. 
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Synthesis  of  a  Dihydrocymene.  By  A.  Baeyek  (Her.,  26, 
232 — 234). — The  following  etlijl  (lialkylsuccinosnccinates  are  pre- 
pared as  formerly  described  (Abstr.,  1892,  1182)  : — 

Etliyl  diethylsuccinosuccinate  boils  at  215°  under  15  mm.  pressure. 
The  ^?'a?^5-compound  melts  at  05 — 66°,  the  cis-compound  is  an  oil. 

Ethyl  dipropylsuccinosuccinate  boils  at  217 — 218°  under  15  mm. 
pressure.  The  ^7"a?z5- compound  melts  at  86- — 87° ;  the  cis-com pound  is 
an  oil. 

Ethyl  diisopropylsuccinosuccinate  boils  at  215 — 220"  under  15  mm. 
pressure.  The  frai^s-compound  melts  at  116 — 117° ;  the  cis-componnd 
is  an  oil. 

From  these  ethereal  salts,  the  dialkyl  diketones  are  obtained  by 
hydrolysis  with  dilute  sulj^huric  acid,  and  by  reduction  with  sodium 
are  converted  into  the  corresponding  quinitols.  The  latter  yield  di- 
bromides,  which,  when  lioiled  with  quinoline,  are  converted  into 
dihydro-derivatives  of  the  homologues  of  benzene.  Thus  the  diethyl 
compound  yields  the  following:  —  The  diethyl  dihetone  in  the  trans- 
modification  melts  at  49 — 50"^,  in  the  ci5-modification  at  12°.  The 
quinitol  is  a  syrup,  ^hehroinides  are  oils.  The  dlhydrodiethylhenz en e 
boils  at  180 — 185°  (uncorr.),  and  has  a  terpene-like  odour. 

Monalkyl  compounds  are  obtained  by  heating  a  mixture  of  eth^'l 
succinosuccinate  and  the  sodium  compound  of  the  same  with  an 
alkyl  iodide.  They  are  all  liquids,  dissolve  in  dilute  alkalis  without 
decomposition,  and  yield  diketones,  quinitols,  and  dihydi^obenzenes 
containing  one  alkyl  group.  The  methyl  compound  boils  at  181 — 182° 
under  15  mm.  piessure  ;  the  j^ro/}^/^  and  isopnypvl  compounds  boil 
at  about  200°. 

Methyl  propyl  compounds  are  obtained  by  heating  sodium  ethoxide, 
methyl  iodide,  and  ethyl  propylsuccinosuccinate  dissolved  in  benzene 
for  4—5  hours  at  100°. 

Ethyl  methylpropylsiiccinosuccinate  is  a  colourless  oil,  boils  at 
195 — 200°  under  15  mm.  pressure,  and  yields  a  diketone  melting 
at  80°. 

Ethyl  methylisopropi/lsuGcinosuccinate  is  a  colourless  oil,  boils  at 
195 — 200°  under  15  mm.  pressure,  and  yields  a  diketone,  of  which 
the  if  raws-modification  melts  at  64 — 65°.  The  quinitol  and  dibromide 
are  oils.     The  latter  yields 

Methylisopropyldihydrobenzeue,  or  dihydrocymene,  when  heated  with 
quinoline.  Dihydrocymene  boils  at  174°  (corr.),  has  a  faint  odour  of 
turpentine,  quickly  resinifies  on  exposure  to  air,  instantaneously 
decolorises  permanganate,  and  unites  with  bromine  like  a  terpene. 
Owing  to  the  small  quantity  of  material,  the  author  was  unable  to 
determine  if  the  dihydrocymene  is  terpinene  or  an  unknown  terpene, 
but  it  undoubtedly  belongs  to  the  class  of  terprnes,  and  he  considers 
that  the  problem  of  the  artificial  preparation  of  a  turpentine  oil  from 
the  simple  compounds — acetic  acid  or  acetone  or  succinic  acid — is 
solved.  E.  C.  R. 

Ethers  of  Homocatechol.  By  H.  Cousix  (Compt.  rend.,  116, 
104 — 1U6). — The  mono-  anddi-methyl  and  mono-  and  di-ethyl  ethers 
of  homocatechol  are  obtained  in  the  usual  way  by  the  action  of  the 
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corresponding  alkyl  iodide  on  homoeatecliol  in  presence  of  a  solu- 
tion of  potassium  hydroxide  in  the  corresponding  alcohol.  The 
iiionomethyl  ether  is  a  colourless  liquid,  with  a  strong  odour  of  creo- 
sote ;  it  boils  at  217 — 220°,  and  is  insoluble  in  water,  but  dissolves 
in  alcohol,  ether,  and  solutions  o£  alkalis ;  sp.  gr.  at  0°  =  I'llOB. 
The  sp.  gr.  of  creosol  at  0°  is  1-0971,  and  it  boils  at  218—219°. 
The  compound  solidifies  on  contact  with  concentrated  alcoholic 
potash,  like  the  creosol  from  creosote.  The  dimethyl  ether  has 
similar  properties,  but  is  insoluble  in  solutions  of  alkalis,  and  boils 
at  216—217° ;  sp.  gr.  at  0°  =  1-0668. 

The  motiethyl  ether  boils  with  partial  decomposition  at  226 — 227° 
under  ordinary  pressure ;  sp.  gr.  at  0°  =  1*0928.  It  is  very  soluble 
in  water,  alcohol,  ether,  and  concentrated  solutions  of  alkalis,  but 
does  not  soh'dify  in  contact  with  concentrated  alcoholic  potash.  Its 
aqueous  solution  gives,  with  ferric  chloride,  a  green  coloration 
which  rapidly  changes  to  brown.  The  diethyl  ether  is  likewise  a 
colourless  liquid,  with  an  odour  of  creosote;  it  boils  at  228°,  with 
partial  decomposition  ;  sp.  gr.  at  0°  =  1"0303.  It  is  very  soluble  in 
water,  and  the  solution  gives  no  coloration  with  ferric  chloride ;  it 
dissolves  in  alcohol  and  ether,  but  is  insoluble  in  solutions  of  alkalis. 
The  methyl  ethyl  ether,  previously  described  by  HIasiwetz,  boils  at 
223—224°  ;  sp.  gr.  at  0"  =  1-032. 

The  diacetyl  derivative,  C6B[3Me(OAc)2  [Me :  O Ac  :  OAc  =  1:3:4], 
is  obtained  by  the  action  of  acetic  anhydride  on  homocatechol. 
It  is  a  viscous  liquid  which  becomes  yellow  when  exposed  to  light ; 
it  boils  at  160 — 161°  under  a  pressure  of  70  mm.,  and  at  263 — 264** 
with  partial  decomposition  under  ordinary  pressure.  It  is  only 
slightly  soluble  in  water,  and  the  solution  gives  no  coloration  with 
ferric  chloride  ;  it  dissolves  in  alcohol  and  ether,  and  is  decomposed 
by  alkalis,  even  in  dilute  solution.  Alcoholic  potash  yields  eth^^l 
acetate.  C.  H.  B. 

Action  of  Chlorine  on  Phenols.  By  T.  Zixcke  {Ber.,  26,  311 
— 324). — The  Action  of  Chlorine  on  Oi'cinoL— The  action  of  chlorine 
on  orcinol  is  very  similar  to  its  action  on  resorcinol  (Abstr.,  1891, 
689),  the  first  product  is  a  trichlororcinol  CGMeCl3(OH)2,  which,  by 
the  further  action  of  chlorine,  is  converted  into  pentachlororcinol 
(1:3:  5-diketoraethylpentachlorohexa methylene), 

CClKgg:^El>CMe, 

obtained  by  Stenhouse  by  the  action  of  hydrochloric  acid  and  potas- 
sium chlorate  on  orcinol.  It  crystallises  in  large,  transparent  prisms, 
and  melts  at  120-5°.  When  boiled  with  alcohol,  it  is  decomposed,  and 
yields  an  oily  compound.  When  treated,  in  a  finely-divided  state,  with 
water,  it  is  slowly  converted  into  a  hydrate,  and  then  into  dichlor- 
acetyltrichlormethylcrotonic  acid,  CHClo-CO-CCi:CMe-CCl-,-COOH ; 
the  same  acid  is  more  easily  obtained  by  employing  a  solution  of 
sodium  acetate  and  then  i)recipitating  with  concentrated  hydrochloric 
acid.  When  the  pentachloro-compound  is  boiled  with  water,  the 
same  acid  is  obtained,  but  at  once  decomposes,  and  yields  a  mixture 
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of  ketones.  When  heated  with  phosphorus  pentachloi'ide  at  230°,  it 
yields  hexachlorobenzene  and  heptachlorotoluene  (m.  p.  IIO'S*^).  The 
latter  is  identical  with  the  compound  prepared  by  Beilstein  and 
Kuhlberg  (Annalen,  150,  306),  although  they  state  that  it  melts 
at  109°. 

Trichlororcinol  is  very  easily  obtained  by  reducing  the  pentachloro- 
compound  with  stannous  chloride.  It  crystallises  from  water  or  dilute 
acetic  acid  in  slender,  white  needles  containing  2^  mols.  H2O,  from 
benzene  in  transparent  cubes  containing  benzene,  and  from  glacial 
acetic  acid  in  crystals  containing  acetic  acid.  When  dry,  it  melts  at 
127'',  and  not  at  128^,  as  stated  by  Stenhouse.  The  acetyl  compotind 
crystallises  in  white  needles,  and  melts  at  130 — 131^. 

BicMoracetyltricMorometliylcrotonic  acid,  prepared  as  stated  above, 
crystallises  in  large,  transparent  prisms,  melts  at  115°,  and  is  easily 
decomposed  by  the  action  of  bases,  and  by  heating  with  water.  The 
methyl  salt  crystallises  in  thick,  coloorless  needles  or  prisms,  and  melts 
at  113°.  The  amide,  obtained  by  treating  pentachlororcinol  dissolved 
in  benzene  with  dry  ammonia,  crystallises  in  white  needles,  melts  at 
175°,  has  feeble  acid  properties,  and  dissolves  in  sodium  carbon- 
ate. When  the  acid  is  decomposed  by  water  in  a  distillation  flask, 
the  product  distils  over  as  an  oil  w^hich  boils  at  150 — 160°  under 
23  mm.  pressure,  and  is  a  mixture  of  the  ketones  C6H5CI5O  and 
CGH5CI3O2.  These  compounds  resemble  the  crude  ketones  obtained 
from  pentachlororesorcinol,  but  could  not  be  characterised,  nor  do 
they  yield  compounds  with  orthophenylenediamine. 

When  the  acid  is  decomposed  by  sodium  carbonate,  it  yields  a 
neutral  compound  and  an  acid  which,  on  warming,  evolves  hydrogen 
chloride  and  carbonic  anhydride,  and  is  converted  into  methyldicliloro- 
metadiketopentene,  C5HMeCl202.  The  latter  crystallises  in  white,  lustr- 
ous leaflets,  melts  at  80°,  and  is  easily  volatile  with  steam.  The  neutral 
compound  has  the  formula  CeHsClsO,  crystallises  in  colourless  prisms, 
melts  at  182 — 183°,  and  is  identical  with  the  compound  obtained  by 
Bergmann  from  the  orthodiketochloride  C6MeClo02  {Inaug.  Dissert., 
Marhurg,  1892). 

Trich  loracetyltrichloromethylct'otomc  acid, 

CCVCO-CCKCMe-CCVCOOH, 

is  obtained  by  the  action  of  bleaching  powder  on  pentachlororcinol, 
and  also  by  the  action  of  bleaching  powder  and  acetic  or  hydrochloric 
acid  on  orcinol.  Stenhouse  erroneoasly  states  that  when  acetic  acid 
is  employed,  the  product  is  an  acid  of  the  composition  C6H4CI4O3, 
which  melts  at  130°  {Ber.,  6,  575).  It  crystallises  in  colourless 
prisms,  melts  at  140*5°,  and,  when  strongly  heated,  decomposes  with 
evolution  of  carbonic  anhydride  and  hydrogen  chloride.  When  dis- 
tilled with  steam,  it  yields  an  oily  ketone  of  the  composition  CsCUMeO, 
which  yields  chloroform  when  treated  with  alkalis.  When  treated 
with  excess  of  alkali,  it  yields  chloroform  and  an  acid  which  has  not 
yet  been  isolated.  When  dissolved  in  sodium  acetate  and  treated 
with  ammonia,  it  yields  a  compound  of  the  formula  CsHMeClsNO, 
which  crvstallises  in  slender,  white  needles,  melts  at  187*5°,  is  a  weak 
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acid,  and  yields  a  sodium  salt  which  crystallises  in  lustrous  leaflets, 
and  is  decomposed  by  water.  E.  C.  R. 

Action  of  Nitrous  acid  on  Isosafrole.  By  A.  Angeli  (Gazzetta, 
22,  ii,  445 — 492;  compare  this  vol.,  i,  196). — Isosafrole  nitrosite  dis- 
solves in  alcoholic  potash  with  development  of  heat,  and,  on  pouring 
the  product  into  water  and  acidifying,  isonitrosoisosafrole, 

separates  ;  when  purified,  it  forms  lustrous,  yellow  scales,  and  melts  at 
98°.  On  treatment  with  hydroxylamine  hydrochloride,  this  substance 
yields  a  compound  of  the  composition  CooHnNaO,,  which  crystallises  in 
silvery  scales  melting  at  112° ;  it  is  soluble  in  boiling  alcohol,  benzene, 
or  ethyl  acetate,  but  insoluble  in  water  or  light  petroleum.  Tlie  re- 
action by  which  it  is  formed  is  probably  similar  to  the  reaction 
between  hydroxylamine  and  isonitrosoacetophenone  (SchoU,  Abstr., 
1891,  287)  or  phenylglyoxal  (Miiller  and  v.  Pechmann,  Abstr.,  1890, 
51). 

Isosafrolenitrolpiperidide,  CHo:Oo:C6H3-C(NOH)-CHMe-C5NHio,  is 
prepared  by  heating  the  nitrosite  with  excess  of  piperidine  in  alcoholic 
solution,  the  liquid  is  poured  into  water,  and  the  precipitate  crystal- 
lised from  alcohol ;  it  is  thus  obtained  in  white  scales  melting  at 
134°.  It  is  soluble  in  most  solvents  and  acids,  has  somewhat  pro- 
nounced basic  properties,  and  gives  a  picrate  which  crystallises  in 
yellow  needles. 

Diisonitrosoisosafrole  peroxide  gives  a  normal  molecular  weight 
by  the  cryoscopic  method  in  benzene  solution.  It  is  very  stable 
towards  acids,  being  precipitated,  unaltered,  from  its  sulphuric  acid 
solution  by  water,  and  is  but  little  attacked  on  heating  in  a  sealed  tube 
with  hydrochloric  acid  at  150°  ;  at  higher  temperatures  carbonisation 
occurs.  It  is  not  acted  on  by  acetic  anhydride  at  210°.  Alkaline 
permanganate  oxidises  the  peroxide  with  formation  of  piperonylic 
acid,  and  with  nitric  acid  it  yields  a  wiY?'o-derivative,  N'03*CioH7N-i04 ; 
this  crystallises  in  yellowish  needles  melting  at  144°,  and  gives  nitro- 
piperonylic  acid  on  oxidation  with  alkaline  permanganate.  The 
peroxide  yields  a  monobromo-derivsitiYe  which  forms  long,  white 
needles  melting  at  115°. 

On  reducing  diisonitrosoisosafrole  peroxide  v/ith  zinc  dust  in  acetic 
acid  solution,  a  substance,  crystallising  in  white  needles  and  melting 
at  210°,  is  obtained,  together  with  cc- diisonitrosoisosafrole, 

,CHo:Oo:CcH3-C(NOH)-CMe:NOH ; 

the  latter  forms  lustrous,  colourless  prisms,  and  melts  at  159".  It  is 
very  soluble  in  alcohol  or  ethyl  acetate,  sparingly  so  in  benzene, 
and  is  precipitated  by  carbonic  anhydride  from  its  solution  in 
alkalis;  it  yields  a  diaceiyl  derivative,  C10H8N2O4AC0,  which  forms 
large,  white  scales  melting  at  138°,  and  slowly  decomposes  in  alcoholic 
solution.  a-Diisonitrosoisosafrole  is  readily  oxidised  by  alkaline 
ferricyanide  solution,  yielding  the  peroxide  from  which  it  was 
obtained. 
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,  The  facility  with  which  glyoximes  yield  peroxides  on  oxidation  has. 
been  pointed  out  by  Scholl  (Abstr.,  1891,  315)  and  others,  but  the 
reduction  of  a  peroxide  to  the  corresponding  glyoxime  described 
above  is  the  first  case  of  the  kind  recorded.  The  author  has  also 
succeeded  in  reducing  diphenylglyoxi  me  peroxide  to  7-benziledioxime, 
m  reaction  which  Auwers  and  V.  Meyer  failed  to  effect  (Abstr., 
1888,  597). 

13-Diisonitrosoisosafrole,  CH2:02:C6H3-C(NOH)-CMe:NOH,  is  ob- 
tained by  heating  a-diisonitrosoisosafrole  for  an  hour  at  159°.  It 
forms  lustrous,  colourless  prisms,  melts  at  209^  with  decomposition, 
and  is  sparingly  soluble  in  alcohol.  It  yields  the  same  diacetyl 
derivative  as  its  a-isomeride,  and  gives  the  same  peroxide  on  oxida- 
tion with  ferricyanide.  The  /3-dioxime  is  also  obtained  by  the  action 
of  nitrous  acid  on  the  a- compound. 

Homoacetopiperone,  CHaiOo.'CeHa'CHs'COMejis  obtained  by  reducing 
the  peroxide  with  zinc  dust  (Abstr.,  1892,  1198);  it  forms  almost 
colourless  needles,  melts  at  38°,  and  is  very  soluble  in  most  solvjents, 
but  only  sparingly  so  in  light  petroleum.  It  yields  a  liydrazone^ 
Ci6Hi6N'202,  which  crystallises  in  yellow  needles  melting  at  97°, 
and  resinifies  on  exposure  to  the  air.  The  reduction  with  zinc  dust 
also  yields  a  substance  C20H18N2O4,  which  forms  large,  white  needles 
melting  at  180°  ;  this  gives  a  normal  molecular  weight  by  the  cryo- 
scopic  method  in  benzene  solution,  but  its  constitution  is  uncertain. 
It  behaves  as  a  feeble  base,  and  gives  a  violet  colour  with  concentrated 
sulphuric  acid. 

Diisonitrosoisosafrole  anhydride,  ^"^^^.X^       '    "         5    is  obtained 

on  reducing  the  peroxide  Avitli  phosphorus  sulphide,  or  tin  and 
hydrochloric  acid ;  it  forms  highly  refractive,  lustrous  crystals,  melts 
at  86°,  and  has  a  normal  molecular  weight  in  freezing  benzene.  It  is 
soluble  in  benzene,  ethyl  acetate,  or  acetone,  sparingly  so  in  alcohol, 
and  dissolves  without  decomposition  in  concentrated  sulphuric  acid. 
Alcoholic  potash  converts  the  peroxide  into  an  isomeride,'C\QH.i^iOi, 
which  forms  microscopic,  acicular  aggregates  melting  at  185°  with 
decomposition  ;  it  soon  turns  red  in  the  air,  and  is  soluble  in  alcohol, 
acetone,  or  ethyl  acetate,  sparingly  so  in  light  petroleum.  It  dis- 
solves readily  in  alkalis,  and  separates  on  acidification ;  dilute  acids 
convert  it  into  piperonylonitrile,  CHalOaiCeHa'CN.  It  does  not  com- 
bine with  bromine  in  the  cold,  and  gives  a  resinous  product  with 
phosphorus  pentachloride.  The  ace^?/Z  derivative,  C10H7N2O4AC,  which 
forms  almost  colourless,  lustrous  laminae  melting  at  129°,  is  more 
stable  than  the  parent  substance,  although  it  gives  the  normal 
molecular  weight  by  the  cryoscopic  method  in  acetic  acid  solution. 
The  benzoyl  derivative,  C10H7N0O4BZ,  forms  small,  very  hard,  lustr- 
ous crystals  melting  at  146°  with  decomposition.  With  phenyl- 
hydrazine,  a  substance,  C22Hi8N'402,  is  obtained  which  possibly  has 
the  constitution  CioH702(N'2Pli)-N2lIPh ;  it  forms  yellow  needles 
melting  at  about  168°.  As  the  isomeride  of  the  peroxide  is  readily 
oxidised    by  alkaline    permanganate    with    formation    of   piperonyl- 

nitrile,  its  constitution  is  probably  CH2!02!C6H3'C<^        H    ". 
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Isosafrole  yields  a  nitrosochloride,  CHaiCV.CeHa'CsHs'.NOCl,  which  is 
obtained  as  a  white,  crystalline  powder  melting  at  132°. 

W.  J.  P. 

Action  of  Nitrous  acid  on  Isoapiole.  By  A.  Angeli  and  P. 
Bartolotti  (Gazzetta,  22,  493 — 509). — The  action  of  nitrous  acid  on 
isoapiole  is,  in  all  respects,  analogous  to  its  action  on  isosafrole  (com- 
pare preceding  abstract). 

^ ,  .,        CHo.:0,:C6H(0Me)o-C ^CMe     . 

Diisomtrosoisoapiole    peroxide,  M         N       ,    is 

obtained  by  dissolving  isoapiole  in  acetic  acid  and  adding  potassium 
nitrite  solution ;  much  heat  is  developed,  and  the  peroxide  is  de- 
posited. When  pure,  it  forms  minute,  yellow  needles,  melting  at 
169 — 170°.  Like  the  corresponding  isosafrole  derivative,  it  is  con- 
verted bv  alcoholic  potash   into    an  isomeride,  probably  having  the 

^.^  ;       CH3:02;C6H(OMe),-C-C(NOH)-CH,     ^_^  ;        ^ 

constitution  M  i       ,  which  lorms  almost 

colourless  needles,  melting  at  168 — 170°  with  decomposition. 

DU.o,Utrosoisoa,iole    anUyciride,    o<^;9 JH(OMe).:0.:CH,     ^^_ 

tained  by  reducing  the  peroxide  with  tin  and  hydrochloric  acid,  crys- 
tallises in  white  needles,  and  melts  at  138°. 

On  oxidation  with  alkaline ,  permanganate,  the  peroxide  yields  an 
acid  which  forms  lustrous,  micaceous  scales  melting  at  61°  and  con- 
taining nitrogen.  Its  composition  could  not  be  determined,  owing  to 
the  small  quantity  obtained ;  a,  solution  of  its  ammonium  salt  gives  a 
white  precipitate  with  salts  of  lead,  barium,  or  calcium.  The  same 
acid  is  formed  on  oxidising  diisonitrosonitroisoapiole. 

OL-Biisonitrosoisoapiole,  CH2:02:C6H(OMe)3-C(NOH)-CMe:NOH, 
prepared  by  reducing  the  peroxide  wiih  zinc-dust  and  acetic  acid, 
forms  colourless  crystals  melting  at  154°  ;  on  oxidation  with  alkaline 
ferricyanide  solution,  it  yields  the  peroxide  from  which  it  was  derived. 
The  diacetyl  derivative,  Ci2Hi2N'206Ac2,  forms  beautiful,  yelloAV 
crystals  melting  at  137 — 138°.  The  a-dioxime  is  converted,  by  heat- 
ing at  a  few  degrees  above  its  melting  point,  into  the  isomeric  (i-di- 
isonitrosoisoapiole ;  this  is  much  less  soluble  in  alcohol  than  the 
a. compound,  and  forms  lustrous,  colourless  crystals  melting  at 
197—198°. 

Diisonitroso nitroisoainole  p er oxide, 

CH2:02:C6(N02)(OMe)2-C CMe 

II         II       J 

jsro-ON 

is  obtained  by  the  action  of  nitric  acid  on  the  peroxide  described 
above  ;  it  forms  lustrous,  yellow  needles  melting  at  122 — 123°.  The 
corresponding  6romo-compound,  CiaHnBrNgOc,  is  prepared  by  the 
action  of  bromine  on  diisomtrosoisoapiole  peroxide;  it  is  obtained  in 
minute,  yellow  needles  melting  at  131°.  Like  the  parent  peroxide,  it 
is  converted  by  alcoholic  potash  into  an  isomeride, 

CH2:0:C6Br(OMe)2-C-C(NOH)-CH2 . 
il" 6 
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this  substance  forms  small,  almost  colourless  crystals,  melting  at 
127 — 128°.  On  reduction  with  zinc-dust  and  acetic  acid,  the  bromo- 
derivative  of  the  peroxide  yields  diisonitrosobrojnisoapiole, 

Ci^HiaBrNo.Oe, 

in  brilliant  crystals,  which  turn  brown  at  182°  and  melt  at  220". 
An  isomeride  of  this  substance  is  obtained  on  dissolving  it  in  acetic 
anhydride  and  precipitating  the  solution  with  an  alkali ;  it  forms 
white  crystals  melting  at  94—95°.  W.  J.  P. 

Compounds  of  Malic  and  Fumaric  acids  with  Aromatic 
Amines.  By  E.  Giustiniani  (L'Orosi,  1892,  361—375,  and  Gazzetta, 
23,  i,  168—184;  compare  Abstr.,  1892,820).— Benzy If umarimide  crys- 
tallises in  the  aiiorthic  system,  a  :  h  :  c=  ?,  a.  =  85°  54',  y3  =  70°  14', 
ry  =  80°  44',  and  on  reduction  Avith  zinc-dust  gives  a  substance  of 
pyrrolic  nature.  a-Benzylmalimide  is  obtained  in  square,  monosym- 
metric  lamince,  a  :  b  :  c  =  I  :  ?  :  1-23,  /3  =  69°  17',  whilst  /3-benzyl- 
malimide  forms  orthorhombic  prisms,  a  :  b  :  c  =^  0'5865  :  1  :  0*2253. 
The  specific  rotatory  power  of  both  isomerides  in  aqneous  solution 
varies  greatly  with  the  concentration ;  in  a  2*28  per  cent,  solution,  the 
former  gives  [a]p  =  —23-28°,  whilst  a  2*255  per  cent,  solution  of  the 
)3-isomeride  has  [^Jd  =  —  48*56°.  Benzylmalamic  acid,  obtained  from 
either  imide,  is  slightly  leevorotatory. 

Aniline  hydrogen  malate  forms  small,  white  crystals  melting  at 
about  135°.  On  heating  it  at  150 — 160°,  water  is  evolved,  and  a  sub- 
stance melting  at  190^^  is  obtained,  together  with  malanilide  and 
malanil ;  at  about  200°,  the  latler  loses  water,  and  gives  a  mixture  of 
fumaric  acid  and  fumaranilide.  Malanil  is  laevorotatory ;  [ajp 
=  —34*12°  in  a  0*2244  per  cent,  aqueous  solution. 

Faratoluidine  hydrogen  malate  loses  water  at  150°,  gWm^paratolyl- 

malimide,   i  i     >-jN''C6H4Me,  smd  paratolylmalamide, 

Oid-s GO 

C6H4Me-NH-CO-CH(OH)-CH2-CO-NH-C6H4Me. 

The  imide  forms  minute,  yellowish  crystals,  melts  at  184°,  and  is 
very  soluble  in  alcohol,  ether,  or  chloroform,  less  so  in  water  or 
benzene.  On  treatment  with  an  alkali,  it  yields  paratolylnialarnic 
acid,  C6H4Me-NH-CO-CH(OH)-CHo-COOH,  which  crystallises  in  thin, 
iridescent  laminae.  It  is  soluble  in  water,  alcohol,  or  ether,  and  gives 
very  soluble  salts.  The  silver  salt  forms  crystalline  granules,  which 
are  sensitive  to  light. 

Paratolylmalamide  is  obtained  in  white  needles  melting  at  195° ;  it 
is  soluble  in  alcohol,  sparingly  so  in  water  or  ether,  and  on  treatment 
with  concentrated  alkalis  yields  paratoluidine. 

On  heating  paratoluidine  hydrogen  malate  at  above  200°,  water 
and  paratoluidine  distil,  together  with  paratclyljumaramide, 

C6H4Me-NH-CO-CH:CH-CO-NH-CGH4Me. 

This  substance  crystallises  in  small,  yellowish  pyramids,  melts  at 
142°,  and   yields   paratoluidine   and  a  fnmarate  when   treated  with 
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alkalis.      The  dibromide,    CigHis'N'zOgBra,   forms    crystalline    granules 
meltino^  at  168"  with  decomposition. 

Orthotoluidine  hydrogen  malate  is  converted  into  orthotolylmalamide, 
C18H20N2O2,  at  140° ;  tiiis  separates  from  alcohol  in  slightly  coloured 
larainse  melting  at  ITO'' ;  it  is  very  soluble  in  alcohol  or  ether, 
sparingly  so  in  vrater,  and  yields  orthotoluidine  with  concentrated 
alkalis.  On  heating  the  malate  at  200 — 220°,  an  oily  distillate 
is  obtained,  which  probably  contains  orthoiolyl/umaramidi-.  The 
dihromide  forms  a  crystalline  powder  which  blackens  at  200°. 

W.  J.  P. 

Action  of  Carbamide  on  Nitrosamines.  By  J.  Tafel  and  I. 
VoGEL  (5er.,  26,  335 — 337). — The  regeneration  of  the  original  bases 
from  the  nitrosamines  can  usually  be  brought  about  by  the  action  of 
concentrated  hydrochloric  acid,  or  by  treatment  with  strong  reducing 
agents,  such  as  tin  and  hydrochloric  acid.  In  the  case  of  certain 
tetrahydroquinoline  derivatives;  the  authors  find  that  both  these 
methods  cause  very  great  loss  of  substance,  and  that  a  much  better 
yield  can  be  obtained  by  heating  the  nitrosamines  with  carbamide. 
The  reaction  corresponds  exactly  with  that  of  carbamide  on  nitrous 
acid,  nitrogen  and  carbonic  anhydride  being  liberated.  To  carry  out 
the  reaction,  the  nitrosamine  is  heated  with  twice  the  theoretical 
quantity  of  carbamide  in  a  distilling  flask,  the  temperature  being 
raised,  as  the  evolution  of  nitrogen  slackens,  until  it  has  reached 
190 — 200° ;  the  melt  is  extracted  with  warm  w^ater,  acidified,  filtered, 
and  separated  from  unaltered  nitrosamine  by  extraction  with  ether  or 
distillation  with  steam;  the  residue  is  then  saturated  with  alkali, 
and  the  base  isolated  in  the  usual  manner.  H.  G.  C. 

Paramidoalkylorthotoluidine.  By  A.  Weinberg  {Ber.,  26, 
307 — 308). — An  answer  to  the  criticisms  of  Rosenstiehl  (Abstr.,  1892, 
1319)  and  Bernthsen  (this  vol.,  i,  75)  on  the  author's  previous  results 
(Abstr.,  1892, 1078). 

Metamidophenol  and  its  Derivatives.  By  M.  Ikuta  {Amer. 
Ghem.  /.,  15,  39 — 44). — Leonhardt's  method  of  making  metamido- 
phenol (D.  R.  P.,  49,060)  consists  in  heating  resorcinol  with  am- 
monium chloride  and  aqueous  ammonia  for  10  hours  at  200°.  The 
hydrochloride  is  thus  formed,  and  after  the  excess  of  resorcinol  has 
been  removed  by  treatment  with  ether,  the  free  base  is  separated  in 
the  usual  way  and  recrystallised  from  toluene,  Metamidophenol 
crystallises  in  colourless  prisms,  melts  at  122 — 123°,  and  is  perfectly 
stable.  In  alkaline  solution,  however,  it  suffers  partial  decomposi- 
tion. The  haloid  salts  and  acid  sulphate  are  crystalline  and  stable, 
subliming  with  partial  decomposition.  The  monacetyl  derivative 
(^metahydroxyacetanilide)  crystallises  in  colourless  needles,  and  melts 
at  148 — 149°.  The  diacetyl  dprivative,  OAcCcHi-KHAc,  crystal- 
lises in  colourless  scales,  and  melts  at  101°.  The  monohenzoyl  deriva- 
tive (^metahydroxyhenzanilide)  crystallises  in  colourless,  silky  needles, 
and  melts  at  174°.     The  dihenzoyl  derivative,  OBz'CoHi'NHBz,  crys- 
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tallises  in  colourless  scales,  and  melts  at  153°.  The  trihromo-derivu- 
tive,  OH'CfiHBrg'NHg,  crystallises  in  long,  bright  needles,  and  melts 
at  121°,     It  does  not  form  salts  with  acids.  Jx,  W. 

Oxidation  Products  of  Orthodiamines.  By  O.  Fischkb  and 
O.  Heiler  (Ber.,  26,  378 — 386 ;  compare  Kehrraann  and  Messinger, 
(J.  pr.  Chem.,  46,  566). — By  the  oxidation  of  methylorthophenyleue- 
diamine  with  ferric  chloride  in  alcoholic  solution,  the  hydrochloride 
of  the  azonium  base  is  obtained,  which  has  the  formula 


NHMe.CcH3(NH0<J^^^Cl>^'«^* 

[XH  :  NHo.  :N:N  =  5:4:1:2;  ISr:N  =  l:2];  it  crystallises 
from  alcohol,  with  2  mols.  HoO,  in  needles  of  metallic  lustre, 
has  strongly  marked  basic  properties,  and  gives  a  red  coloration 
with  concentrated  sulphuric  acid.  .The  free  base,  C28H30N8O,  is  pre- 
pared from  the  preceding  compound  by  the  action  of  potash,  and 

forms  an  unstable,  red  powder. 

j^ . 

Anilidohenzeneinduline^    NHPh*C6H2(N'H)^-p^p,  ^CgHj,    obtained 

by  treating  orthamidophenylamine  with  ferric  chloride,  crystallises 
from  benzene  in  brownish-red  plates,  which  remain  unmelted  below 
240° ;  with  concentrated  sulphuric  acid,  a  violet-red  coloration  is  ob- 
tained, with  alcohol,  a  brown  one.  The  hydrochloride  is  deposited  in 
cantharidine-green  plates.  The  formation  of  this  substance  is 
analogous  to  that  of  diamidophenazine  from  orthophenylenediamine. 
By  the  action  of  dilute  sulphuric  acid  at  150 — 160°  for  three  hours, 

it  is  converted  into  anilidohenzeneindone,  ISTHPh-CeHoO^^-jy^p,  ^CeHi 

[O  =  4]  ;  this  crystallises  from  benzene  in  brow^n  needles,  and  gives  a 
green  coloration  with  sulphuric  acid,  which  changes  to  red  on  dilution. 
On  heating  the  induline  for  six  hours  with  sulphuric  acid,  hydroxy- 

henzeneindone,  HO*C6H20<^-^^p,>C6H4,  is  formed  ;  it  is  purified  by 

solution  in  soda,  and  crystallises  from  alcohol  in  slender,  lustrous, 
orange-red  needles.  Orthamidophenylamine,  on  distillation  with 
10  parts  of  lead  oxide,  yields  phenazine.  The  amide  from  paramido- 
diphenylmetaphenylenediamine  may  be  regarded  either  as  anilidortho- 
amidophenylamine,  CeHaCNHPlO.-NH.,  [NH  :  NH  :  NH2  =  1:3:4]. 
or  as  a  paradiamine.  On  oxidation  with  lead  peroxide,  it  is  converted 
into  an  anilidophenylquinonediimide,  !N"H!C6H3(NPh)-NHPh  [NPh=l], 
which  crystallises  from  light  petroleum  in  orange-red,  concentric 
needles  and  melts  at  98°. 

By  the  action  of  acids  on  the  diimide  in  alcoholic  solution,  or  of 
ferric  chloride  on  the  diamine,  an  induline  derivative  is  obtained, 
which  is  deposited  from  benzene  in  lustrous,  bronze-coloured  prisms 
melting  at  235" ;  the  base  has  well  marked  tinctorial  powers,  dis- 
solves in  alcohol  with  a  blue  colour,  and  gives  a  violet-red  coloration 
w  ith  concentrated  sulphuric  acid.  This  compound  is  probably  repre- 
sented by  oiie  of  the  following  formulee : — 
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XH2-C6H(NHPh)oX5^p^>C6H3:]N-Pli     [NH  :  NH  :  NH,  :  N  :  N"  = 

6:4:3:  1:2;N:N:  NPh  =1:2:4]  or  [NH  :  NH  :  NH3  :  iS" :  N  = 

■      5  :  3  :  6  : 1  :  2]  and  NHo-C6H(N-ph)(NHPh)<^~>C6H3-NHPli 

[NH  :  NPh  :  NHo  :  N  :  N  =  6  :   4   :   3   :   1   :  2;      I^   :  N  :  NH  = 
1:2:4]. 

The  7iitrate  and  sulphate  are  sparingly  soluble. 

By  the  action  of  nitrous  acid  on  paramidodiphenylmetaphenylene- 
.diamine,  anilidoquinonephenylimide, 

NPhiCeHsO-NHPh  [NPli  :  NH  :  O  =  1  :  3  :  4], 

is  obtained,  anilidoquinonephenyldiimide  being  probably  first  formed; 
tbe  phenylenediamitie,  therefore,  reacts  as  a  paradiaraine.  The  com- 
pound is  deposited  from  light  petroleum  in  brick-red  crystals  melting 
at  125°;  with  sulphuric  acid,  a  green  coloration  is  obtained,  which 
changes  to  violet  on  dilution  ;  with  glacial  acetic  acid,  a  blue  dye  is 
formed.  J.  B.  T. 


Products  of  the  Reduction  of  Orbhophenylenediacetonitrile. 

By  C.  U.  Zanettt  (Oazzetta,  22,  ii,  510 — 514). — On  reducing  a  boil- 
ing solution  of  orthophenylenediacetonitrile  in  absolute  alcohol  with 
metallic  sodium,  two  bases  are  formed  which  may  be  separated  by 
taking  advantage  of  the  different  solubilities  of  their  oxalates  in  water. 
The  more  soluble  oxalate  obtained  is  probably  that  of  orthoplienylene- 
diethyldiamine,  C6H4(CH2'CH3'NH2)2;  the  base  is  an  oil,  and  yields  a 
picrate  which  crystallises  in  yellow  needles  melting  at  210°  with 
previous  decomposition.  The  hydrochloride  is  deliquescent  and  very 
soluble  in  alcohol. 

The  second  base  formed  is  probably  the  imido-GomipovLnd,  CiqHxsN, 
corresponding  with  the  above  amine ;  the  preparation  of  such  a  base  is 
of  interest,  as  it  is  the  type  of  a  new  series  of  closed  chain  compounds. 
Its  oxalate  forms  small,  white  needles  melting  at  216 — 220°  with  de- 
composition, and  is  sparingly  soluble  in  water.  The  benzoyl  derivative 
separates  from  boiling  alcohol  in  flat,  white  needles,  and  melts  at 
150—152°. 

The  author  is  continuing  the  investigation.  W.  J.  P. 

Compounds  of  Phenylhydrazine  with  Metallic  Salts.    By  H. 

ScHJERNixNG  (J.pr.  Chem.  [2],  47,  80—88  ;  See  also  Abstr.,  1892, 1454). 
— Zinc  phenylhydrazine  sulphate,  Zu(PhN2H3)2S04  +  HoO,  crystallises 
from  a  hot  concentrated  mixture  of  zinc  sulphate  solution  with  phenjd- 
hydrazine.  It  is  colourless  or  very  pale  yellow,  but  becomes  reddish  in 
air  by  oxidation  of  the  phenylhydrazine.  One  part  of  the  salt  dissolves 
in  185  parts  of  water  at  19*5°.  At  105°,  it  loses  its  water  of  crystallisa- 
tion ;  at  170°,  it  loses  phenylhydrazine  ;  above  170°,  in  a  test  tube,  it 
explodes  slightly.  Its  reactions  are  those  of  both  zinc  sulphate  and 
phenylhydrazine  ;  a  solution  of  it  serves  to  precipitate  certain  prote'ids 
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at  the  ordinary  temperature,  which  are  not  so  precipitated  by  zinc 
sulphate  solution. 

The  other  salts  of  this  type  which  the  author  has  prepared  are  : — 
Gad7nium  phenylhydrazinc  sulphate,  5Cd(PhN2 33)2804  -f  HjO  ;  colour- 
less ;  soluble  in  312  parts  of  water  at  17°.     The  nickel  salt, 

Ni(Ph]Sr2H3)2S04  -f  H2O ; 

bright  ^-reen  ;  soluble  in  862  parts  of  water  at  17^^.  The  cobalt  salt, 
CoCPhNzHiOsSOi  +  H2O  ;  bright  red  ;  soluble  in  270  parts  of  water 
at  17°.  The  manganous  salt,  Mn(PhN2H3)2S04  +  HoO  ;  colourless  or 
pale  yellow  ;  very  unstable  in  air ;  soluble  in  55  parts  of  water  at  16°. 
The  ferrous  salt,  Fe(PhN2H3)2S04  +  H2O  ;  colourless ;  rapidly 
oxidises  in  air ;  soluble  in  240  parts  of  water  at  18°.  A.  Gr.  B. 

Preparation  of  Methylbenzo'ic  Anilide.  By  J.  Dupont  (Bull. 
Sac.  Chim.  [3],  7,  516). — Benzoic  anilide  cannot  be  methylated  by 
Pictet's  method  (Abstr.,  1888,  364).  A.  R.  L. 

Orthocyanobenzoic  acid.  By  S.  Hoogewerpf  and  W.  A.  Van 
DoiiP  (Rec.  Trav.  Chim.,  11,  84 — 102). — The  formation  of  orthocyano- 
benzoic acid  from  phthalic  chloride  and  ammonia  is  probably  preceded 

by  that  of  an  intermediate  compound,  C6H4<^qX J^O.  The  melt- 
ing point  of  the  acid  given  by  Auger  (Abstr.,  1888,  953)  is  too  low ; 
the  author  finds  that  the  acid  melts  between  180°  and  190°,  passing, 
Avith  resolidification,  into  phthalimide,  which  then  melts  at  about 
230°  (compare  Allendorf,  Abstr.,  1891,  1370).  The  ammonium 
salt  forms  needles,  melts  at  160 — ITO""  wnth  the  evolution  of  gas,  then 
resolidi*fies,  and  again  melts  at  220—230° ;  the  methyl  salt  crystallises 
in  flat  needles,  is  sparingly  soluble  in  cold  water,  and  melts  at 
50—51°,  whilst  the  ethyl  salt  melts  at  65—66°  (not  70° ;  see  Miiller, 
Abstr.,  1886,  803).  Phthalamic  acid  is  formed  when  oi-thocyano- 
beuzoic  acid  is  dissolved  in  concentrated  sulphuric  acid.  The  com- 
pound S[C(NH)-C6H4-COONH4]2  is  obtained  by  treating  orthocyano- 
benzoic acid  with  alcoholic  ammonium  sulphide;  it  melts  at  145". 
The  formation  of  the  latter  compound  is  analogous  to  that  of  thio- 
benzamide  from  benzonitrile  and  ammonium  sulphide,  and  therefore 
furnishes  another  argument  in  favour  of  the  view  that  the  compound 
obtained  from  phthalic  chloride  and  ammonia  is  really  orthocyano- 
benzoic acid.  Phthalic  diamide  is  formed  by  the  action  of  ammonia 
on  diethyl  phthalate.  A.  R.  L. 

Acids  occurring  in  Petroleum.  By  R.  Zaloziecki  {Chem.  Zeit., 
16,  905 — 907). — The  author,  having  experimented  with  these  com- 
pounds, comes  to  the  conclusion  that  Aschan's  theory,  which  places 
them  amongst  the  hexahydro-aromatic-carboxylic  acids,  must  not  be 
accepted  without  further  proof.  L.  de  K. 

Specific  Rotatory  Power  of  the  Phenyldibromopropionic 
acids.  By  C.  Liebermann  (Ber.,  26,  245 — 252). — The  author  has 
reexamined  the  optically  active  phenyldibromopropionic  acids  obtained 
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by  Meyer  (this  vol.,  i,  93),  who  gave  the  specific  rotatory  power 
[a]D  =  — 13'1°  and  +14°.  By  employing  only  1  mol.  of  strychnine 
to  2  mols.  of  the  acid,  and  by  a  systematic  fractional  precipitation 
of  the  two  optical  antipodes  so  obtained,  he  has  obtained  a  more 
complete  separation.  The  highest  specific  rotations  were  [ajj,  = 
+  68*3°  and  [aju  =  —  45*8°.  The  other  fractions  gave  intermediate 
numbers.  According  to  Van't  Hoff's  hypothesis,  phenyldibromo- 
propionic  acid  is  capable  of  existing  in  four  optically  active  modi- 
fications and  in  two  modifications  of  the  racemic  type.  The  author 
is  engaged  in  a  farther  study  of  these  acids. 

The  author  is  also  engaged  in  a  similar  investigation  on  the 
dibromo-derivatives  of  fu marie  and  male'ic  acids.  He  has  prepared 
many  alkaloid  salts  of  these  acids,  which  will  shortly  be  described, 
but  has  not  yet  succeeded  in  separating  either  into  its  optically  active 
modifications.  E.  C.  R. 

Derivatives  of  the  CresolglycoUic  acids.  By  O.  Forte 
(Gazzetta,  22,  ii,  525 — 546). — The  author  describes  a  large  number 
of  metallic  salts  of  the  three  cresolglycoUic  acids.  The  ammonium 
salts,  when  heated  above  110",  yield  the  corresponding  amides.  The 
amide  of  the  ortho-acid,  C9HHO3N',  melts  at  128°,  that  of  the  meta- 
acid  at  111 — 112°,  whilst  paracresolglycollamide  melts  at  126 — 127°. 
The  anilides  prepared  from  the  ortho-,  meta-,  and  para-acids  melt  at 
110°,  95°,  and  109°  respectively ;  the  methyl  salts  are  colourless 
liquids  of  nauseating  odours,  and  boil  at  248°,  258°,  and  257°  respec- 
tively. W.  J.  P. 

Dibromogallic  acid  and  its  Salts.  By  A.  Bi^trix  {Bull.  Soc. 
Ghim.  [3],  7,  411 — 417). — Dibromogallic  acid  (m.  p.  139°)  is  con- 
veniently prepared  by  adding  gallic  acid  to  a  solution  of  bromine  in 
chloroform.  The  salts  are  obtained  by  mixing  solutions  of  metallic 
acetates  with  those  of  the  acid ;  they  are  white  substances,  which  are 
coloured  strongly  by  heating.  The  ammonium  salt  melts  at  175°  with 
decomposition,  the  sodium  salt  melts  at  185°  with  decomposition,  the 
basic  zinc  salt,  (C7H2Br205)3Zn2,  commences  to  decompose  at  110°,  and 
melts  at  189°.  The  basic  lead  salt,  (C7H2Br205)2Pb2,  decomposes  at  160°, 
giving  off  white  fumes,  and  leaving  a  black  residue;  and  the  normal 
harium  salt  melts  between  195°  and  200°.  The  quinine  salt, 
C2oH24l!^202,C6Br3(OH)3*COOH,  is  formed  as  a  white  precipitate  on 
mixing  alcoholic  solutions  of  the  acid  and  of  quinine  ;  it  is  soluble  in 
water,  forming  a  rose-coloured  solution,  and  melts  with  decomposition 
at  182—183°.  The  strychnine  salt,  C2iHoo:N'202,C6Br2(OH)3-COOH, 
commences  to  decompose  at  140°,  and  melts  at  190°.  A.  R.  L. 

Constitution  of  the  Iodides  of  Aromatic  Sulphonic  acids. 
By  R.  Otto  and  J.  Troger  {Ber.,  26,  154 — 155). — When  considered 
in  the  light  of  the  arguments  recently  advanced  by  Selivanoff  (this 
vol.,  i,  192),  the  compounds  previously  described  by  the  authors 
(Abstr.,  1891,  718)  as  sulphonic  iodides  would  appear  to  be  more 
correctly  denoted  "iodyl"  derivatives;  as  a  matter  of  fact,  they 
behave,  in  most  cases,  as  if  they  were  mixed  anhydrides  of  sulphinic 
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and  hypoiodous  acids,  the  compound  CeHsSOzT,  for  example,  yielding 
iodoform,  iodophenol,  and  phenyl  bisulphide,  on  treatment  with  sodium 
ethoxide,  phenoxide,  and  mercaptide  respectively,  as  well  as  the  salt 
of  ben/enesulphinic  acid.  F.  S.  K. 

Cryoscopic  Studies  in  the  Benzene  Series.  By  J.  Halsser 
(Bull.  Soc.  Ghim.  [3],  7,  516— 523).— The  author  finds  that  certain 
sulphonic  acids  of  benzene  exhibit,  in  aqueous  solutions,  molecular 
depressions  far  in  excess  of  the  constant  19,  which  holds  for  the 
majority  of  organic  substances  ;  the  molecular  depressions,  in  fact, 
approximate  to  those  obtained  with  the  strong  monobasic  acids. 
Benzenesulphonic  acid  gave  a  mean  value  of  the  depression  of  the 
freezing  point  C/P  =  0"227,  the  product  of  which,  by  the  molecular 
weight,  gives  the  constant  35'8.     Nitrotoluenesulphonic  acid 

[Me  :  SO3H  :  NO2  =1:2:4] 

gave  the  constant  35*4,  and  its  sodium  salt  gave  34" 7;  whilst  nitro- 
sulphobenzoic  acid  [COOH  :  SO3H  :  NO2  =  1:2:4]  gave  the  con- 
stant 38'5,  its  monopotassium  salt  (modification  A)  gave  39'9,  and 
modification  B  gave  41*9. 

The  silver  salt  of  the  1:2:  4-nitrotoluenesulphonic  acid  crystallises 
with  1  mol.  H2O,  and  the  ethyl  salt  melts  at  68 — 69°.  The  potassium 
salt,  COOH-C6H3(N'02)*S03K  (modification  A),  crystalHses  in  prisms 
with  1  mol.  H2O.  This  salt  passes  into  modification  B,  which  crys- 
tallises in  rhombic  tables  with  2  mols.  H2O,  (1)  when  it  is  heated  at 
280 — 290°  for  some  hours  and  then  crystallised  from  water;  (2)  when, 
after  being  dried  at  140°,  it  is  heated  with  phosphoric  chloride  at 
175°  for  20  minutes ;  (3)  when  it  is  crystallised  in  the  presence  of 
potassium  or  ammonium  chloride.  A.  R.  L. 

Preparation  of  Pure  Ethyl  Benzenesulphinate  and  Ethyl 
Paratoluenesulphinate.  By  R.  Otto  (Ber.,  26,  308 — 310).— The 
ethyl  benzenes alphinate  and  paratoluenesulphinate,  formerly  described 
by  the  author  and  Rossing  (Abstr.,  1885,  1231),  were  contaminated 
with  phenylsulphone  and  tolylsulphone  formates.  The  author  has 
obtained  the  pure  compounds  from  the  product  of  the  action  of  an 
alkali  salt  of  the  sulphinic  acid  and  ethyl  chlorocarbonate  as  follows : — 
The  ethyl  sulphinate  is  precipitated  with  water,  the  mixture  rendered 
faintly  alkaline  with  soda  and  extracted  with  petroleum  (b.  p. 
30 — 40°).  The  petroleum  extract  is  washed  with  dilute  soda  and  then 
with  water,  and  distilled,  when  the  ethyl  sulphinate  is  obtained  in  a 
pure  condition.  The  properties  of  the  two  compounds  have  already 
been  described.  Ethyl  benzenesulphinate  has  a  sp.  gr.  at  20°  = 
1*1410;  the  toluenesulphinate  has  a  sp.  gr.  =  1-1212.        E.  C.  R. 

Behaviour  of  Indigo  when  heated  with  Alkalis.  By  K. 
Heumaxn  and  C.  Bachofen  (Ber.,  26,  225 — 229;  compare  Abstr., 
1891,  456). — The  product  formed  when  indigotin  is  fused  with  potash 
does  not  contain  indigo-white,  as  it  yields  no  precipitate  when  it  is 
mixed  with  dilute  acid.  It  was,  on  the  other  hand,  shown  to  give 
the  reactions  described  by  Baeyer  as  typical  of  indoxyl.     This  sub- 
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stance  is  also  formed  when  indigo  is   boiled  with  aqueous  potash  of 
sp.  gv.  1'45. 

Indoxijlazobeiizenesulphonic  acid,  a  new  substance,  was  obtained  as 
the  potassium  salt,  Ci4HioN'304SK,  by  adding  a  solution  of  the  fused 
mass  in  dilute  sulphuric  acid  to  an  aqueous  solution  of  paradiazo- 
benzenesulphonic  acid.  When  dried,  it  forms  green  crusts  with  a 
metallic  lustre;  these  yield  a  brownish-red  powder,  which,  when 
rubbed,  acquires  a  green,  metallic  lustre.  Tt  dyes  silk  and  wool 
reddish-yellow  in  feebly  acid  solution,  is  decolorised  by  zinc-dust  in 
alkaline  solution,  and  decomposes  suddenly  when  heated  above  230°, 

C.  F.  B. 

Derivatives  of  Diphenyltrichlorethane  and  their  conversion 
into  Stilbene.  ByK.  Elbs  {J.  pr.  Ghem.  [2],  47,  44 — 79;  compare 
Abstr.,  1889,  713). — Sufficient  evidence  has  now  been  obtained  to 
enable  the  author  to  state  generally  that  compounds  of  the  formula 
XoCH'CCla,  in  which  X  is  the  radicle  of  an  aromatic  hydi^ocarbon,  a 
phenol,  or  a  pheneto'il,  are  converted  into  compounds  of  the  formula 
X*CH!CH*X,  by  heating  their  alcoholic  solutions  with  zinc-dust.  In 
this  way,  stilbene,  paradimethylstiibene  (b.  p.  304 — 305°),  and  meta- 
tetramethylstilbene  have  been  obtained  (Abstr.,  1889,  713). 

Diparaxylyldichlorethylene  melts  at  93°,  not  95°  (loc.  cit.)  ;  with 
zinc-dust,  it  yields  paratetramethylstilbene  [Mco  =  2:5]  (m.  p. 
157°). 

DipseudomimyltricMorethane,  CCl3'CH(C6H2Me3)2,  obtained  by  the 
action  of  chloral  hydrate  on  pseudocumene  in  presence  of  strong 
sulphuric  acid,  crystallises  in  colourless  prisms,  melts  at  143°,  and 
dissolves  sparingly  in  alcohol,  but  freely  in  carbon  bisulphide,  chloro- 
form, and  acetone.  Alcoholic  potash  converts  it  into  dipseudocumyl- 
dicMor ethylene,  CCl2iC(C6H2Me3)25  which  crystallises  in  colourless 
prisms,  melts  at  118°,  and  dissolves  in  alcohol,  benzene,  carbon  bi- 
sulphide, and  chloroform  ;  the  disulpJionic  acid,  CCl2lC(C6HMe3*S03H)2, 
and  its  barium  (with  4|-  mols,  H2O)  and  other  salts,  were  prepared ; 
the  acid  crystallises  in  white,  hygroscopic  needles,  and  is  easily  oxid- 
ised by  potassium  permanganate  to  dipseudocumylJcetodisulphonic  acid, 
CO!C(C6HMe3*S03H)2,  whose  harium  salt  was  prepared. 

Hexamethylstilbene,  C2H2(C6H2Me3)2  [Mcs  =  2:4:5],  obtained  by 
the  general  method  from  dipseudocumyltrichlorethane,  crystallises  in 
slender,  white  needles  or  flat  prisms,  melts  at  161°,  and  dissolves 
sparingly  in  alcohol,  but  more  freely  in  benzene,  carbon  bisulphide, 
and  chloroform ;  it  has  a  violet  fluorescence,  both  in  the  solid  condition 
and  in  solution.  A  picrate  (crystallising  with  benzene)  was  prepared  ; 
it  melts  at  123°.  The  bromide,  C2H2Br2(C6H2Me3)2,  crystallises  in 
nacreous,  colourless  laminae,  melts  at  238 — 243°  with  decomposition, 
and  dissolves  sparingly  in  alcohol,  but  easily  in  ether,  chloroform, 
carbon  bisulphide,  and  benzene  ;  during  the  bromination,  bromo-sym- 
onetrical-dipseudoctimylethane,  C2H3Br(C6H2Me3)2,  melting  at  177°,  and 
bromoJiexamethylstilbene  bromide,  C6H2Me3*C  HBr'CHBr'CeHMesBr, 
melting  about  240°,  were  also  obtained-  During  the  reduction  of  di- 
pseudocumyltrichlorethane, a  small  quantity  of  asymmetrical  dipseudo- 
cumylethane  (m.  p.  117 — 120°)  is  formed. 

u  2 
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a-DinapMhosfAlbene,  C3H2(OioH7)2,  is  prepared  by  the  reduction  of 
a-dinaphthyltrichlorethane  (for  the  preparation  of  which  a  new- 
method  is  detailed ;  compare  Grabowski,  Abstr.,  1878,  508)  ;  it  is 
separated  from  the  asymmetrical  a-dinaphthylethane  which  accom- 
panies it  by  crystallisation  from  glacial  acetic  acid,  in  which  it  is  less 
solable,  and  purified  by  conversion  into  the  picrafe,  C2H2(CioH7)2  -f 
3C6H3N3O7,  which  melts  at  210°.  a-Dinaphthostilbene  crystallises  in 
yellowish,  silky  laminsB,  melts  at  161°,  and  dissolves  sparingly  in 
alcohol,  more  freely  in  ether  and  glacial  acetic  acid,  and  easily  in 
chloroform,  carbon  bisulphide,  and  benzene ;  its  solutions  fluoresce 
violet;  oxidation  converts  it  into  1-naphthoic  acid.  The  bromide 
crystallises  in  colourless  needles  and  laminae,  melts  at  211°,  and  dis- 
solves best  in  benzene. 

Asymmetrical  oc-dinaphthylethane  crystallises  in  colourless  laminaa, 
melts  at  136°,  and  is  more  soluble  than  dinaphthostilbene  ;  its  solu- 
tions fluoresce  violet.  It  yields  no  picrate.  Dibromodinaphthylethane 
melts  at  215°  and  is  sparingly  soluble. 

Concerning  paradihydroxystilbene  and  the  nitrohydroxydiphenyl- 

trichlorethanes,  see  A-bstr.,  1889,  997. 

C  T{ 
ft-Dinaphthyloxidetrichlor ethane,  CC13'CH<^p'°tt'^>0,  is  the  product 

of  the  condensation  of  chloral  hydrate  and  y3-naphthol  by  sulphuric 
acid;  it  crystallises  in  large,  colourless,  strongly-refi^active  prisms, 
melts,  with  decomposition,  at  241°,  and  dissolves  best  in  boiling 
chloroform  and  xylene.  Reduction  converts  it  into  ethylidene-)9- 
dinaphthylene  oxide  (m.  p.  273°;  Abstr.,  1887,  271).  a-Dinaphthyl- 
oxidetrichlor ethane,  from  a-naphthol  and  chloral  hydrate,  crystallises 
in  prisms  and  melts  at  238 — 239°  with  decomposition ;  it  is  being 
investigated. 

Dianisyltrichlor ethane  [CH'CCla  :  OMe  =  1  :  4],  the  product  of  the 
condensation  of  chloral  hydrate  and  anisoil,  crystallises  in  prisms, 
melts  at  92°,  and  is  freely  soluble.  By  reduction,  it  yields  dipara- 
methoxystilbene,  which  fluoresces  violet  (compare  Kopp,  Abstr.,  1892, 
718). 

oc-Diethoxynaphthyltrichlorethane,  CCl3*CH(CioH6*OEt)2,  from  chloral 
hydrate  and  1-naphthyl  ethyl  ether,  generally  separates  from  its 
solutions  as  a  crystalline  powder ;  it  melts  at  198 — 200°,  and  dissolves 
best  in  xylene  and  benzene ;  it  does  not  fluoresce. 

oC'Diethoxy dinaphthostilbene,  C2H2(CioH6*OEt)2,  obtained  by  reducing 
the  last  compound,  exists  in  two  modifications ;  the  stable  form  crys- 
tallises in  sulphur-yellow  tables,  the  unstable  form  in  colourless 
needles  ;  both  fluoresce  blue  when  solid  and  in  solution.  The  unstable 
form  is  obtained  by  recrystallising  the  stable  form  from  boiling  glacial 
acetic  acid  or  alcohol ;  it  gi*adually  changes  into  the  stable  form  at 
100°,  and  rapidly  at  160 — 170°.  The  stable  modification  melts  at 
185 — 186°,  and  boils  at  a  higher  temperature  undecomposed ;  it  dis- 
solves best  in  boiling  xylene  and  benzene.  The  picrate  (2  mols.  picric 
acid)  melts  at  236 — 238°.     The  bromide  has  not  been  purified. 

^-Diethoxydinaphthyltrichlorethane,  from  2-naphthyl  ethyl  ether  and 
chloral  hydrate,  is  a  crystalline  powder ;  it  melts  with  decomposition 
at  206°,  dissolves  best  in  boiling  xylene  and  benzene ;  by  reduction. 
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it  yields  a  substance  wliich   melts  at  186°,  but  has  not  been  satisfac- 
torily identified  as  y3-dietlioxydinaplithostilbene. 

The  paper  concludes  with  a  table,  showing  the  solubility  of  the 
above  compounds  in  alcohol.  A.  G.  B. 

Condensation  Products  of  Amidophenols.  By  E.  Haegle 
(Ber.,  26,  394). — Benzylideneparamidophenol  melts  at  188°,  hydr- 
oxybenzylideneorthoamidophenol  at  185°,  and  cinnamylideneparamido- 
phenol  at  203°,  instead  of  at  163°,  175°,  and  223°  respectively,  as 
previously  stated  (compare  Abstr.,  1892,  1451).  J.  B.  T. 

Solubility  of  Triphenylmethane  in  Benzene.  By  C.  E.  Line- 
BAEGER  {Amer.  Che?)!.  J.,  15,  45 — 49). — The  solubility  of  triphenyl- 
methane in  benzene  is  shown  in  the  following  table. 


Parts  CHPhs 

Parts  CHPhs 

Tempera- 

per 100  parts 

per  100  parts 

ture. 

CeHg. 

Temperature. 

CeHfi. 

3-9° 

3-90 

37-5° 

10-48 

4-0 

4-06 

42-0 

19-61 

12-5 

5-18 

44-6 

22-64 

130 

5-51 

50-1 

30-64 

161 

6-83 

55-5 

40-51 

19-4 

7-24 

710 

140-0 

231 

8-95 

76-2 

319-67 

Changes  of  cnrvature  occur  at  3-9°,  27*5°,  76*2°,  and  94*3°.  At 
3-9°,  there  exist  together  benzene  (solid),  a  molecular  compound,  of 
'triphenylmethane  and  benzene,  GHPh3,C6H6  (solid),  a  solution  of 
triphenylmethane  in  benzene,  (liquid),  and  a  mixture  of  the  vapour  of 
triphenylmethane  and  benzene  (gas).  At  37-5°,  the  benzene  is  no 
longer  solid,  and  the  molecular  compound  has  begun  to  decompose, 
^o  that  triphenylmethane  (solid)  is  present.  The  molecular  com- 
ponnd  melts  at  76-2°  in  a  closed  tube.  The  melting  point  of  tri- 
phenylmethane is  94-3°.  Jn.  W. 

Phenolphthalein.    By  P.  Friedlander  (Ber.,  26,  172—179).— 

The  constitutional  formula  ascribed  by  Baeyer  to  phenolphthalein, 

C  H 
namely,    CO<q®_^>C(C6H4'OH)2,   explains  all  the  reactions  in  a 

satisfactory  manner,  but  it  is  difficult  to  understand  how  the  salts 
of  such  a  colourless  substance  should  be  colouring  matters  if  they  are 
formed  by  the  simple  substitution  of  a  metal  for  the  hydrogen  of  one  of 
the  hydroxyl  groups ;  the  author  has,  therefore,  endeavoured  to  ascer- 
tain whether,  in  the  formation  of  the  salts,  an  intramolecular  change 
takes  place  with  formation  of  a  quinone  derivative  having  the  con- 
stitution 0:C6H4:C(C6H4-ON'a)-C6H4-COONa,  which  would  correspond 
with  the  quinone  formulas  proposed  by  Nietzki  for  rosaniline  and 
rosolic  acid.  To  test  the  truth  of  the  supposition,  an  alkaline  solu- 
tion of  phenolphthalein  was  treated  with  hydroxylamine,  with  the 
result  that  an  oxime  of  the  sodium  salt, 

OH-]Sr:C6H4:C(C6H4-OH)-C6H4-COONa, 
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was  readily  obtained  on  adding  acetic  acid.  The  oxime  separates  as 
a  bright  yellow,  crystalline  precipitate,  which  is  purified  by  washing 
with  water  and  alcohol.  It  is  scarcely  soluble  in  the  common  solvents 
and  melts  at  212°  with  decomposition.  It  is  dissolved  by  alkalis 
with  the  formation  of  two  series  of  salts,  and  yields  a  hydrochloride, 
and  a  crystalline  acetyl  derivative  insoluble  in  alkali.  When  hydro- 
lysed  with  dilute  sulphuric  acid,  it  is  converted  into  amidophenol  and 
^arahydroxyorthohenzoylbenzoic  acid,  HO'CsHi'CO'CeHj'COOH,  which 
crystallises  in  white  plates,  and  melts  with  decomposition  at  210°, 
the  former  being  probably  obtained  by  an  intramolecular  change 
from  the  phenylhydroxylamine  which  should  be  the  first  product  of 
the  hydrolysis.  Fusion  with  alkali  gives  similar  results,  the  benzoyl- 
benzoic  acid  being  further  resolved  into  benzoic  and  parahydroxy- 
benzoic  acids.  H.  G.  C. 

Trihydroxyaurin  from  Catechol.  By  N".  Caro  {Ber.,  26, 
254 — 255;  see  also  Abstr.,  1892,  855  and  1469). — Methylenedicate- 
chol,  CH2[C6H3(OH)2]2,  is  obtained  by  boiling  a  solution  of  catechol, 
formaldehyde,  and  a  few  drops  of  hydrochloric  or  sulphuric  acid  for 
some  time.  It  crystallises  in  needles,  melts  at  220°  with  decomposi- 
tion, and  is  easily  soluble  in  alkalis. 

Trihydroxyaurin,  0<^  i  /^-rT\  -i  '  cannot  be  obtained  pure   by 

the  condensation  of  methylenedicatechol  with  catechol.  It  is  ob- 
tained by  Nencki  and  Schmidt's  method  for  the  preparation  of  aurines 
(J.pr.  Ghem.  [2],  23,  547).  It  crystallises  in  leaflets,  dissolves  in 
alcohol  with  a  beautiful  red  coloration,  and  yields  dyes  with  mordants. 

E.  C.  R. 

Anisolines,  a  New  Class  of  Colouring  Matters,  and  their 
Constitution.  By  P.  Monnet  (Bull.  Soc.  Ghim.  [3],  7,  52.3 — 527). — 
As  is  known,  rhodamines  are  obtained  by  the  interaction  of  dialkylmet- 
amidophenols  and  phthalic  anhydride ;  the  anisolines  are  formed  by  heat- 
ing the  potassium  derivatives  of  the  rhodamines  with  alkyl  chlorides. 

The  simplest  anisoline,   i  ^    >C[C6H3(OEt)-NEt,]2,  derived  from  di- 

ethylmetamidophenol,  is  obtained  by  dissolving  the  corresponding 
rhodamine  hydrochloride  in  boiling  water,  and  pouring  the  solution 
into  one  of  potassium  hydroxide.  The  potassium  salt  which  separates 
is  dried  at  100°,  and  heated  in  a  sealed  tube  with  ethyl  chloride 
and  alcohol  at  120°  for  four  hours.  The  melt  is  poured  into  water, 
and  the  solution  heated  to  expel  the  alcohol ;  an  excess  of  hydro- 
chloric acid  is  now  added,  and  the  hydrochloride  finally  precipitated 
with  sodium  chloride  ;  it  is  a  green  powder  with  metallic  lustre.  In 
preparing  benzylated  anisolines,  the  mixtures  must  be  heated  to  140°  ; 
they  readily  yield  sulphonic  acids. 

The  anisolines  colour  uumordanted  fibres  (especially  cotton)  a 
magnificent  reddish-violet  of  great  fastness.  A.  R.  L. 

Substitution  Products  of  the  Naphthyl  Ethers.  By  J.  Sachs 
{Ber.,    26,    252— 2b4).—Dichloro'^-di7iaphthy I   oxide,    C20H12CI2O,    is 
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prepared  by  the  action  of  phosphorus  pentachloride  on  /3-dinaphthyl 
oxide.  It  crystallises  in  beautiful,  colourless  prisms,  and  melts  at 
128°. 

Dibromo-^'dinaphthyl  oxide  is  obtained  by  adding  bromine  to  a  solu- 
tion of  the  /3-dinaphtliyl  oxide  in  carbon  bisulphide.  It  crystallises 
with  3  mols.  of  benzene  in  stout,  transparent  prisms  which  melt  at 
89°.     When  freed  from  benzene  by  heating  at  80°,  it  melts  at  132°. 

Binitro-^-dinaphtliijl  oxide  is  obtained  by  adding  nitric  acid  to  a  solu- 
tion of  the  oxide  in  acetic  acid.  It  crystallises  in  indistinct,  yellow 
needles,  and  melts  at  145°. 

Hexanitro-^-dinaphthyl  oxide  is  obtained  by  adding  the  oxide  to 
well  cooled  faming  nitric  acid.  It  forms  yellow  crystals,  and  decom- 
poses at  270°  without  melting. 

Dibromodinitro-(3-dina]ohthyl  oxide,  obtained  by  brominating  the 
dinitro-compound,  crystallises  in  indistinct,  yellow  prisms,  and  melts 
at  87°. 

Dichlorodinitro-^-dinaphthyl  oxide  is  an  orange-yellow,  crystalline 
compound,  and  melts  at  76°. 

Dibromo-oc-dinaphthyl  oxide  separates  in  beautiful  colourless  crystals 
which  do  not  contain  benzene,  and  melts  at  158°.  E.  C.  R. 

Compounds  of  Phthalic  acid  with  Phenols.  By  R.  Meyer 
(Ber.,  26,  204—210;  compare  Abstr.,  1891,  1029,  and  especially 
1485,  of  w^hich  paper  the  present  one  is  but  an  amplification). — The 
product  of  the  action  of  /3-naphthol  on  phthalic  chloride  is  not,  as 
hitherto  supposed,  yS-naphthofl.uoran, 

co<c«H.>c<C;og>o, 

but   consists  mainly   of  /3-naphthyl  phthalate,    C6Hjt(COOOioH7)2    or 

P  IT 

CO<:^_^j-^^^C(OCioH7)2,  mixed  with  a  small  quantity  of  the  fluoran. 

The  phthalate  was  identified  by  hydrolysing  it  by  treatment  with 
potash,  when  it  yielded  phthalic  acid  and  /i-naphthol.  /3-]^aphtho- 
fluoran  forms  colourless  needles,  and  melts  at  293° ;  its  solution  in 
sulphuric  acid  exhibits  a  reddish-yellow  fluorescence.  It  may  also  be 
prepared,  although  only  in  small  quantity,  by  heating  phthalic 
anhydride  with  /3-naphthol  for  some  time  at  220°.  a-Waphthofluoran 
has  already  been  obtained  by  Grabowski  (Ber.,  4,  661)  ;  the  author 
confirms  his  results.  With  pseudocumenol,  CeHoMea'OH  [Mca  :  OH 
=  1:2:4:5],  melting  at  67°,  phthalic  chloride  yields  the  corre- 
sponding phthalate,  in  brilliant  needles  melting  at  118 — 119°;  no 
fluoran  is  formed.  Paracresol  also  yields  the  phthalate  in  bril- 
liant, colourless  prisms  melting  at  83 — 84°  ;  a  trace  of  a  fluoran 
was  possibly  formed,  but  only  a  very  feeble  fluorescence  was  ex- 
hibited on  dissolving  the  crude  product  of  the  reaction  in  sulphuric 
acid.  C.  F.  B. 

Benzeneazonaphthalene  and  Tolueneazonaphthalene.  By 
R.  NiETZKi  and  R.  Zehnter   (J5er.,  26,    143 — 145). — Benzene-cf.-azo- 
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naplithalene,  CieHiaNo,  prepared  by  diazotising  benzene-a-azouaphtliyl- 
amine  and  decomposing  the  product  with  boiling  alcohol,  crj'stallises 
in  dark  red  plates,  melts  at  63'5^,  and  dissolves  in  concentrated  sulph- 
uric acid  with  a  reddish-violet  coloration-  The  corresponding  hydrazo- 
compound,  NHPh'NH-CioH;,  prepared  by  reducing  the  azo-derivative 
with  alcoholic  ammonium  sulphide,  crystallises  in  yellowish  plates, 
melts  at  125°,  and  oxidises  very  readily  on  exposure  to  the  air;  its 
diacetyl  derivative  melts  at  264°. 

DiaTnidopJienylnaphthalene  is  formed  when  benzenehydrazonaph- 
thalene  is  treated  with  mineral  acids  :  it  crystallises  in  greyish  plates, 
and  melts  at  64°.  The  hydrochloride,  Ci6Hi4N2,2HCl,  is  a  colourless, 
crystalline  compound  ;  the  sulphate  is  sparingly  soluble  in  water. 
The  diacetyl  derivative,  C2oHig]Sr202,  crystallises  in  needles,  and  melts 
at  285°.  The  tetrazo-dieviYdbt'we  combines  readily  with  naphthionic, 
salicylic,  and  naphtholsul phonic  acids  yielding  azo-dyes,  which  can  be 
fixed  on  unmordanted  cotton,  but  which  are  of  little  value  as  dyes 
compared  with  the  corresponding  derivatives  of  benzidine  and  tolid- 
ine. 

Orthotoluene-oL-azonaphthalene,  0171114X2,  obtained  from  ortho- 
toluene- a-azonaphthylamine,  crystallises  in  small,  red  plates,  and 
melts  at  52°  ;  the  corresponding  /i?/^ra2:o-compound,  CnHieNo,  melts  at 
107°,  and  forms  a  diacetyl  derivative  melting  at  252°. 

Diamidotolylnaphthalene,  prepared  by  treating  the  hydrazo-com- 
pound  with  mineral  acids,  melts  at  76°,  forms  a  sparingly  soluble 
sulphate,  and  a  hydrochloride  of  the  composition  Ci7Hi6X2,2HCl ;  its 
diacetyl  derivative,  C21H20X2O0,  melts  at  261°  with  decomposition. 
The  ^ef?'a2;o_derivative  yields  azo-dyes,  which  are  similar  to  those 
obtained  from  diamidopbenylnaphthalene.  F.  S.  K. 

Sulphonic  Derivatives  of  Naphthalene.  By  R.  Ono,  A. 
RossiNG,  and  J.  Trogee  (/.  pr.  Chem.  [2],  47,  94lr— 104).— The  first 
part  of  this  paper  consists  of  a  review  of  our  knowledge  of  1-  and 
2-naphthalenesulphinic  acids  and  their  reactions  (compare  this  Journal, 
1877,  i,  315;  Zeits.  Chem.,  1869,  710 ;  Abstr.,  1892,  623). 

a-Naphthylmethylsulphone  forms  rhombic  crystals,  of  which  full 
measurements  are  here  given  ;  it  melts  at  102 — 103°.  /9-Naphthvl- 
methylsulphone  melts  at  142—143°,  not  139—140°  (Abstr.,  1892, 
623). 

cx,-Naphthylethylsul'phone,  from  sodium  a-naphthyJsulphinate  and 
ethyl  iodide,  crystallises  in  small  needles,  melts  at  88 — 89°,  and  dis- 
solves easily  in  alcohol,  glacial  acetic  acid,  and  benzene,  bnt  not  in 
water.  ft-Naphthylefhylsulphone,  from  sodium  y3-naphthylsulpbinate 
and  ethyl  bromide,  forms  ill-defined  crystals,  melts  at  43 — 45°,  and 
dissolves  in  ether,  alcohol,  and  benzene,  but  not  in  Avater. 

A.  G.  B. 

Constitution  of  Camphor,  Oil  of  Turpentine,  and  of  their 
Principal  Derivatives.  By  L.  Bouyeault  {Bidl.  Soc.  Chim.  [3],  7, 
527 — 538). — A  polemical  paper.  The  various  constitutional  formulae 
which  have  been  assigned  to  the  members  of  the  terpene  series  are 
discussed,  and  the  author's  line  of  argument  finally  leads  him  to  the 
adoption  of  the  formulae  proposed  by  Wallach.  A.  R.  L. 


ORGANIC  CHEMISTRY.  277 

Novel  Transformation  of  Camphor  into  Camphoric  Acid. 
By  A.  Angeli  (Ber.,  26,  58 — 50). — Nitrosocamphor, 

is  readily  converted  into  the  imide  of  camphoric  acid  (Winzer,  Abstr., 
1890, 1152)  when  it  is  heated  on  the  water-bath  for  five  minutes  with 
concentrated  sulphuric  acid  (10  parts).  Seeing,  therefore,  that  the 
carboxyl  groups  in  camphoric  acid  originate  from  the  group 
— C0*CH2 —  in  camphor,  the  author  is  of  opinion  that  the  relation 
of  camphor  to  camphoric  acid  is  a  simple  one,  involving-  no  intra- 
molecular changes.  A.  R.  L. 

Conversion  of  Nitrosocamphor  into  Camphoric  Imide. 
Camphordioximes.  By  O.  Manasse  (Ber.,  26,  241— 245).— The 
author  confirms  Angeli's  results  (preceding  abstract) .  Nitrosocamphor 
is  converted  into  camphoric  imide  by  treating  it  with  concentrated 
sulphuric  acid  ;  by  heating  it  at  100°  in  a  solution  of  acetic  acid  and 
acetic  anhydride  saturated  with  hydrogen  chloride,  or  by  warming  it 
with,  concentrated  hydrochloric  acid.  By  the  last  method  only  a 
small  yield  is  obtained,  as  the  greater  part  is  converted  into  camphor- 
amic  acid,  COOH-C8Hi4-CO-NH,. 

Camphordioximes,  C8Hi4(CINOH)2. — The  author  has  obtained  three 
isomeric  dioximes.  The  a-  and  /3-dioximes  are  obtained  by  the  action 
of  hydroxylamine  acetate  on  nitrosocamphor;  the  7-dioxime  is  ob- 
tained by  the  action  of  free  hydroxylamine.  The  oc-  and  /3-dioximes 
are  separated  by  shaking  the  mixture  with  cold  alcohol,  which  only 
dissolves  the  a-dioxime.  The  a-dioxime  melts  at  181 — 182°  with 
decomposition ;  the  /3-dioxime  at  220 — 221°  with  decomposition.  The 
7-dioxime  crystallises  in  white  leaflets,  melts  at  131 — 132''  without 
decomposition,  and  when  further  heated  is  converted  into  the 
a-dioxime. 

The  oc-  and  /3-dioximes,  when  heated  for  six  hours  with  concen- 
trated sulphuric  acid  at  65^,  are  unaltered,  whereas  the  7-dioxime 
under  the  same  conditions  is  converted  into  the  a-dioxime. 

E.  C.   R. 

Terpenes  and  their  Derivatives.  By  J.  W.  Bruhl  and  B. 
Braunschweig  (Ber.,  26,  284—292;  see  also  Abstr.,  1892,  1100; 
Trans.,  1892,  1089). — Camphoric  acid  may  be  distilled  unchanged  in 
a  rapid  stream  of  carbonic  anhydride  or  other  indifferent  gas.  The 
best  method  of  preparing  camphoric  anhydride  is  to  heat^  camphoric 
acid  in  a  slow  stream  of  carbonic  anhydride  until  water  ceases  to  pass 
over,  and  then  to  distil  the  anhydride  in  a  rapid  stream  of  the  gas. 

Orthoalkyl  hydrogen  camphorates  are  very  easily  obtained  by  heat- 
ing camphoric  anhydride  with  an  alcohol,  or  the  sodium  derivative  of 
an  alcohol. 

Orthomethyl  and  orthoethyl  hydrogen  camphorates  are  obtained 
by  heating  camphoric  anhydride  with  methyl  or  ethyl  alcohol  in  a 
closed  vessel  at  160°  for  12  hours.  Orthomethyl  and  orthoethyl 
sodium  camphorates  are  obtained  by  distilling  a  mixture  of  camphoric 
anhydride,  methyl  or  ethyl  alcohol,  and  sodium. 
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Orthomethyl  hydrogen  camphorate  crystallises  from  watei*  in 
crystals  which  have  already  been  described.  It  has  now  been  ob- 
tained from  light  petroleum  in  two  other  forms,  which  are  hemihedral, 
and  belong  to  the  rhombic  system, 

a:h  :  c  =  0-7855  :  1  :  0-4949. 

The  one  form  is  prismatic,  of  rhombic  habit ;  the  other  tabular,  of 
hexagonal  habit. 

Allomethyl  hydrogen  camphorate  crystallises  from  light  petroleum 
in  beautiful  prismatic  crystals  belonging  to  the  rhombic  system, 
a:h:c  =  0-7815  :  1  :  0-7609. 

The  ethereal  salts  of  camphoric  acid,  with  the  exception  of  the 
orthoethyl  salt,  distil  unchanged  under  diminished  pressure,  and  the 
following  constants  were  determined. 

The  orthomethyl  salt  boils  at  198-5°  under  15  mm,,  and  melts 
after  distillation  at  77°.  The  allomethyl  salt  boils  at  193°  under 
15  mm.,  and  melts  at  86°.  The  orthoethyl  salt  boils  at  204°  under 
14  mm.  pressure,  with  partial  decomposition.  The  alloethyl  salt 
boils  at  196-5°  under  13  mm.,  and  melts  at  57°. 

The  author  points  out  that  the  above  synthesis  of  the  ortho- 
ethereal  salts  from  camphoric  anhydride  is  a  weighty  argument  in 
favour  of  the  view  that  camphoric  acid  is  a  dicarboxylic  acid. 

Ethyl  hydrogen  camphorate,  when  warmed  with  phenylhydrazine, 
yields  two  isomeric  compounds  of  the  formula  Ci7H23N^202,  which  may 
be  separated  by  fractional  crystallisation  from  light  petroleum. 
The  one  compound  crystallises  in  nodules,  and  melts  at  137° ;  the 
other  in  slender  needles,  and  melts  at  126 — 127°.  E.  C.  R. 

Action  of  Phenylhydrazine  on  Cantharidin.  By  L.  Spiegei, 
(Ber.,  26, 140—143;  compare  Abstr.,  1892,  999  ;  and  this  vol.,i,  40). 
— When  cantliaridinphenylhydrazone  is  treated  Avith  bromine  in 
boiling  glacial  acetic  acid  solution,  it  is  converted  into  a  compound  of 
the  composition  CieHigN'aBraOa,  which  crystallises  in  slender,  colour- 
less needles,  and  melts  at  245°  (corr.)  ;  under  the  same  conditions, 
the  hydrate  of  the  hydrazone  yields  not  only  the  dibromo-derivative 
melting  at  245°,  but  also  a  substance  Avhich  crystallises  from  alcohol 
in  yellowish  prisms,  melts  at  194°  (corr.),  and  is  probably  a  diacefyl 
derivative  of  the  composition  CieHieNoBroOiAco. 

A  bright  yellow  substance,  which  seems  to  be  a  mixture  of  the 
nitro-,  CisHnNoOa'NOo,  and  dinitro-,  Ci6Hi6iS'o03(NOo)2,  derivatives,  is 
formed  when  cantharidinphenylhydrazone  is  treated  with  ice-cold 
nitric  acid  ;  it  crystallises  in  slender,  canary-yellow  needles,  does  not 
melt  at  320 — 330°,  and  gives  an  intense  red  coloration  with  alkalis ; 
on  reduction  with  stannous  chloride  and  hydrochloric  acid,  it  yields 
cantharidinimide. 

When  cantharidinphenylhydrazone  is  reduced  with  sodium  amal- 
gam and  acetic  acid  in  alcoholic  solution,  it  gives  cantharidin  ;  the 
constitution  of  the  latter  is  possibly  represented  by  the  formula 
CH2-CH2-CH-CH2-CO 

CH/CH.-CH-CO-CO^  F.  S.  K. 
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Action  of  Alkalis  on  the  Alkyl  Iodides  of  Pyridine  and 
similar  Bases.  By  H.  Decker  (/.  pr.  Chem.  [2],  47,  28 — 44 ; 
compare  Abstr.,  1892,  729,  879).— l-Methyl-2-pyridoiie  (Abstr.,  1892, 
729)  boils  at  250",  not  240°  (Peclimanii  and  Baltzer,  Abstr.,  1892, 
209).  l-Ethyl-2-pyridone  boils  at  249— 250^  not  246—248"  (loc.  clt.). 
l'-Methyl-2'-quinolone  boils  at  324°  (728  mm.)  ;  this  compound  lias 
been  described  by  Friedlander  and  Miiller  as  metbyljDseudocarbostyril 
(Abstr.,  1887,  977),  and  is  probably  also  identical  with  a  compound 
(m.  p.  73^)  obtained  by  Bernthsen  and  Hess  (Abstr.,  1885,  558)  and 
with  one  (m.  p.  72—75°)  obtained  by  Ostermayer  (Abstr.,  1885,  813). 
l'-Ethyl-2'quinolone  (Friedlander  and  Miiller's  ethylpseudocarbostyril ; 
Abstr.,  1885,  988)  boils  at  816 — 318°,  and  remains  superfused  for  a 
long  time.  I'-Methylisoquinolone  melts  at  38 — 40° ;  its  jolatinochloride 
(with  2  mols.  HoO)  is  described. 

V -Metliylnitroisoquinolone  is  obtained  by  oxidising  nitrosoquinoline 
methiodide  in  alkalilie  solution,  best  by  potassium  ferricyanide ;  it 
crystallises  in  yellow  needles,  melts,  but  not  sharply,  at  120°,  and 
dissolves  easily  in  benzene,  ether,  aud  alcohol ;  its  jplatmochloride 
melts  with  decomposition  between  165"  and  170°. 

The  preparation  of  the  compounds  mentioned  in  this  abstract  can 
be  quantitatively  effected  by  titrating  an  alkaline  solution  of  potass- 
ium ferricyanide  with  a  solution  of  the  quinoline  alkyl  iodide  until 
the  yellow  colour  of  the  ferricyanide  disappears.  A.  Gr.  B. 

Combination   of  Quinoline   with   Silver   Haloids.      By  R. 

Vaeet  (Gom.pt.  rend.,  116,  60—62  ;  compare  Abstr.,  1891,  732  and  838, 
and  1892,  1483). — When  quinoline  is  heated  at  60°,  it  dissolves  con- 
siderable quantities  of  silver  cyanide  without  appreciable  reduction, 
and  when  the  solution  cools  it  deposits  large,  transparent  crystals  of 
quinoline  argentocyanide,  AgCN,2C9H7N.  This  compound  is  decom- 
posed by  water  and  by  heat ;  it  dissolves  readily  in  warm  quinoline, 
but  if  the  temperature  is  raised  much  above  60°  the  silver  cyanide 
separates  as  a  flocculent  precipitate. 

Silver  bromide,  chloride,  and  iodide  are  almost  insoluble  in  quinol- 
ine, but  if  triturated  with  the  latter  and  allowed  to  remain  in  contact 
with  it  for  some  time  in  the  dark  and  out  of  contact  with  air, 
compounds  of  the  general  composition  AgX,C9H7N  are  formed. 
Quinoline  argentobromide  and  quinoline  argentochloride  crystallise 
in  slender  needles;  the  argentoiodide  forms  a  white,  amorphous 
compound.  They  are  all  decomposed  by  water  and  by  heat,  and 
alter  when  exposed  to  air  and  light.  C.  H.  B. 

Synthesis  of  Ring  Compounds  from  Benzene  Derivatives 
with  Open  Side-chains.  By  P.  Schad  {Ber.,  26,  216— 224).— The 
following  new  synthesis  of  indazole  is  probably  more  convenient 
than  those  previously  described.  A  solution  of  isatin  and  sodium 
nitrite  in  dilute  aqueous  soda  is  poured  into  cooled  dilute  sulphuric 
acid,  the  liquid  is  saturated  with  sulphurous  anhydride,  and  excess 
of  stannous  chloride  is  finally  added ;  indazolecarboxylic  acid  then 
separates,  orthodiazo-  and  orthohydrazine-phenylglyxoylic  acids 
iiaving  been   doubtless  formed  as  intermediate  product.     The  acid. 
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when  heated  above  its  melting  point,  loses  carbonic  anhydride,  and 

forms  indazole.    Indazolecarboxylic  acid,  CeHi^  Y ^-N,  forms 

transparent,  rhombic  plates,  melts  with  decomposition  at  258 — 259°, 

yields   an  ammouiuvi   salt,  CtHjNo'COONHi  +  -^HoO,  as    sparingly 

soluble,  colourless  needles,  and  insoluble  salts  with  solutions  of  salts 

of   the   heavy  metals;  with    acetic    anhydride,   it   yields   an    acetyl 

derivative,  but  it  does  not  form  a  nitroso-derivative.    n-Methylindazole, 

CH 
C6H4<[  I ^XMe,    is    obtained    by   heating   indazole   with    methyl 

iodide  at  100°  in  a  tube ;  it  forms  lustrous  plates  melting  at  35". 
The  nitrosamine  of  orthomethylamidophenylglyoxylic  acid,  CoHgNaO^, 
was  obtained  by  treating  methylpseudoisatin  with  nitrous  acid  in  the 
cold ;  it  crystallises  in  groups  of  yellowish-white  needles,  melts  with 
decomposition  at  107°,  gives  Liebermann's  reaction,  and  is  very  un- 
stable, the  nitroso-group  being  readily  eliminated  under  the  influence 
of  reducing  agents,  with  re-formation  of  the  original  acid.     Para- 

PIT 
methylindazole,  C6H3Me<^  l  _>'NH,  and  its  carboxylic  acid  may  be 

obtained  from  paramethylisatin  in  the  same  way  as  the  above- 
mentioned  compounds  from  isatin  itself.  The  acid  forms  colourless 
needles,  melting  with  decomposition  at  285 — 286°  ;  the  indazole 
colourless  needles  melting  at  115°. 

^-Diamidodiphenic  acid,  C14H12N2O4,  obtained  by  reducing /3-dinitro- 
diphenic  acid  (from  phenauthraquinone  and  nitric  acid),  is  a  very 
insoluble  substance,  and  chemically  very  inert ;  by  acidifying  a  hot 
solution  of  its  ammonium  salt  Avith  acetic  acid,  it  is  obtained  in  small, 
colourless  needles  which  char  above  300°.  It  is  probably  the  ortho- 
diamido-compound,  for  when  heated  with  lime  it  yields  ammonia; 
now  orthodiamidodiphenyl  is  known  to  be  converted  into  carbazole 
by  the  action  of  heat,  and  carbazole  yields  ammonia  when  heated 
with  lime. 

The  phenylhydrazone  of  liydroxyphenylglyoxylic  acid, 

HO-C6H4-C(NoHPh)-COOH, 

was  prepared.  The  action  of  sodium  phenolate  on  ethyl  chioroxalate 
results  in  the  formation  of  diphenyl  oxalate. 

Calcium  phenylenediacetate,  when  distilled,  chars,  bat  decomposes 
to  some  extent  into  calcium  carbonate  and  ^-heioliydrindene,^ 

This  crystallises  in  colourless  needles,  and  melts  at  58° ;  its  phenyl- 
hydrazone forms  yelloAvish  tables  melting  at  120°,  and  its  axime, 
C9H9NO,  colourless  needles,  melting  at  152°.  When  phenylenedi- 
acetic  acid  is  mixed  with  red  phosphorus,  the  mixture  treated  with 
bromine,  and  the  bromo-acid  thus  formed  is  decomposed  with  water, 
it  yields  the  lactonic  acid  of  phenylacetogly collie  acid. 


(.  „  ^CH(COOH).  o 
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This  melts  at  140°,  and  crystallises  from  water  with  l^HgO  in  groups 
of  needles  which  melt  at  85°.  By  digestin£(  its  aqueous  solution  with 
barium  carbonate,  the  harium  salt,  (CioH704)2Ba  +  ^HoO,  may  be 
obtained  in  colourless  plates.  When  boiled  with  an  alkali,  the 
lactone  ring  is  broken,  but,  on  neutralising  the  solution,  a  salt  of 
phenylacetoglyoxylic  acid  is  at  once  re-formed.  C.  F.  B. 

Glyoxalinedicarboxylic  acids.  By  Maquenne  {Ann.  Chim.  Phys. 
[6],  24,  522—548;  compare  Abstr.,  1890,  1439;  1891,  330).— 
'2-Ethyl-^-pyrazole-4!  :  b-dicarhoxylic  acid  (ethylglyoxalinedicarhoxylic 
acid),  C7H8N'204  +  H2O,  is  obtained  when  dinitrotartaric  acid  is 
treated  with  propaldehyde  in  presence  of  ammonia  ;  it  crystaJlises  in 
colourless  needles,  loses  its  water  at  2°,  and  decomposes  into 
carbonic  anhydride  and  2-ethyl-/3-pyrazole  when  heated  more 
strongly. 

2-Isopro]pyl-/i-pyrazoledicarhoxylic  acid,  C8H10N2O4  4-  H2O,  prepared 
from  isobutaldehyde  in  like  manner,  crystallises  in  prismatic 
needles,  loses  its  water  at  182°,  and  yields  2-isopropyl-/3-pyrazole  on 
distillation. 

2-Isol)utyl-^-pyrazoledicarhoxylic  acid,  C9Hi2N^204,  prepared  from 
isovaleraldehyde,  is  a  crystalline,  sparingly  soluble  powder,  and  gives 
2-isobutyl-/3-pyrazole  on  distillation  ;  the  ammoiiiuin  salt, 

C9HnN204-XH4, 

crystallises  in  slender  needles. 

^Sexyl-^'pyrazoledicarhoxylic  acid,  CiiHi6]S'204,  is  formed  from 
oenanth  aldehyde  under  the  conditions  already  stated  ;  it  crystallises 
in  small,  yellow  plates,  and  yields  2-hexyl-^-pyrazole  melting  at 
45 — 46°  on  distillation. 

2- Phenyl- l3-pyrazoledicarboxylic  acid,  CiiH8N'204,  prepared  from 
benzaldehyde,  crystallises  in  lustrous  plates,  and  is  almost  insoluble 
in  water ;  the  phenyl-^-pyrazole  obtained  from  it  has  been  described 
(he.  cU.).  F.  S.  K. 

4-Phenylpyrazole.  By  E.  Buchner  and  M.  Fritsch  (Per.,  26, 
256 — 258  ;  compare  next  abstract). — 4<-P}ienylpyrazole-3  :  5-dicarboxylic 
acid,  C3N2HPh(COOH)2,  is  prepared  by  heating  methyl  diazoacetate 
with  methyl  phenylpropiolate  or  with  methyl  a-bromocinnamate  at 
80 — 90°  and  hydrolysing  the  product ;  it  crystallises  from  water  in 
colourless  needles,  melts  at  243°  with  decomposition,  and  is  not 
affected  by  potassium  permanganate  in  alkaline  solution.  Its  con- 
stitution is  shown  by  its  failure  to  form  a  fluorescein  derivative. 
The  calcium  salt  crystallises  with  4H2O.  ^i-Phenylpyrazole,  CaNgHaPh, 
is  obtained  by  heating  the  carboxylic  acid  at  250 — 270° ;  it  crystallises 
in  needles,  melts  at  78°,  boils  at  280 — 290°,  and  reduces  ammoniacal  • 
silver  solution.  The  hydrochloride  melts  at  144 — 145°;  the  platino- 
chloride  crystallises  with  2H2O  ;  it  softens  at  193°  with  slight  decom- 
position, solidifies  on  further  heating,  and  melts  at  about  218°.  The 
benzoyl  derivative  crystallises  in  needles  melting  at  59°. 

J.  B.  T. 
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5-Phenylpyrazole.  By  B.  Buchner  and  H.  Dessauer  (Ber.,  26, 
258 — 261  ;  compare  preceding  abstract). — By  the  action  of  eth^l 
cinnamate  on  ethyl  diazoacetate  at  lOif,  diethyl  o-phenylpyrazoline- 
3  :  4-cUcarhoxtjlate  is  formed,  and  has  been  previously  described  as 
"  ethyl  cinnamodiazoacetate  "  ;  it  melts  at  79",  and  yields  ethyl  phenyl- 
pyrazoledicar  boxy  late  on  treatment  with  bromine.  The  silver  salt 
forms  a  lemon-coloured,  flocculent  precipitate.  Dimethyl  phenyl- 
pyrazolinedicarhoxylate  melts  at  105°.  The  S-ethyl-4:-onethyl  salt,  pre- 
pared from  methyl  cinnamate  and  ethyl  diazoacetate,  melts  at  76°. 
The  S-methyl-4i-ethyl  salt  from  ethyl  cinnamate  and  methyl  diazo- 
acetate, melts  at  107°.     The  a7nide,  C9H8N2(CONH2)2,  melts  at  228° 

.,  CHPh-CH-COOH 
with  decomposition,      ihe acid,   I  i   ^^^^^    ,  melts  at  178°  with 

decomposition,  and,  on  reduction  with  sodium  amalgam,  yields  pheiiyl- 
pyrazolidinedicarhoxylic  acid,  which  is  being  further  investigated. 

b-Phenylpyrazole-3  :  At-dicarhoxylic  acid  is  formed  by  the  oxidation  of 
the  pyrazolinedicarboxylic  acid  with  potassium  ferricyanide  ;  it  is  de- 
posited from  ether  in  yellow  crystals,  melts  at  243°  wdth  decompo- 
sition, is  not  acted  on  by  potassium  permanganate  in  alkaline  solution, 
and  gives  the  fluorescein  reaction. 

h-Fhenylpyrazole,  CaNaHgPh,  is  prepared  by  heating  the  preceding 
compound,  or  by  distilling  silver  phenylpyrazolinedicarboxylate  in  a 
current  of  carbonic  anhydride ;  it  crystallises  in  colourless  plates 
melting  at  228°.  The  diver  salt  is  sparingly  soluble  ;  the  hydrochlor- 
ide crystallises  in  needles  melting  at  215 — 218° ;  the  platinochloride 
is  orange-red  and  melts  at  287°. 

h-Fhenylpyrazoline,  NH<::^-j^.p-rr]>CH2,  is  obtained  from  the  hydro- 
chloride as  a  yellow  oil.  The  hydrochloride  is  prepared  by  boiling  the 
dicarboxylic;  acid  with  hydrochloric  acid ;  the  simultaneous  formation 
of  hydrazine  salts  could  not  be  detected ;  it  is  colourless  and  crystal- 
line, melts  at  162°  with  decomposition,  reduces  copper  acetate  solu- 
tion, and,  on  treatment  with  bromine,  yields  3-phenylpyrazole.  The 
position  of  the  phenyl  group  in  the  preceding  compounds  cannot  be 
regarded  as  being  definitely  proved ;  the  mutual  attraction  of  the 
phenyl  and  imido-groups  renders  the  formulae  given  the  more  prob- 
able. J.  B.  T. 

Ammonmm  Derivatives  of  Azines.  By  O.  Fischer  and  E. 
France  (Ber.,  26,  179 — 183). — It  has  previously  been  shown  that 
ammonium  derivatives  of  the  azines  may  be  obtained  by  the  action  of 
alkyl  iodides  on  the  azines  (Abstr.,  1891,  1514),  and  the  present  paper 
gives  a  detailed  account  of  the  compounds  obtained. 

jj 

n-Methylnaphthophenazonium  iodide,  CioH6<[tvttit  t]>C6H4,  obtained 

by  heating  a/3-naphthophenazine  with  methyl  iodide,  diluted  with 
methyl  alcohol  or  ether,  under  pressure  for  10  houi^s  at  130°,  crystal- 
lises in  brownish-red  needles,  which  yield  yellow  solutions  having  a 
greenish-yellow  fluorescence.  When  treated  with  silver  oxide,  it 
yields  the  corresponding  n-methylphenazonium  hydroxide  in  red  plates, 
having  a  metallic  lustre  ;  it  is  somewhat  unstable,  melts  with  decom- 
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position  at  175°,  and  yields  reddish-yellow  solutions  having  a  brownish- 
yellow  fluorescence.  The  corresponding  ethyl  derivatives  are  ob- 
tained in  a  similar  manner,  the  iodide  forming  almost  black  needles, 
and  melting  at  150°  with  decomposition,  and  the  hydroxide,  cinnabar- 
red  plates  having  a  greenish  shimmer,  and  melting  at  185°  when 
quickly  heated. 

Phenazine,  when  treated  in  a  similar  manner  with  methyl  iodide 
and  ethyl  iodide,  yields  substances  belonging  to  the  group  of  per- 
iodides  having  the  composition  Ci2H8N2MeL  and  CiaHsNaEtla  respec- 
tively ;  they  both  form  green  crystals  and  yield  iodoform  with  alcohol 
and  sodium  carbonate.  The  corresponding  hydroxides  could  not  be 
obtained  pure.  H.  G.  C. 

Naphthazines.  By  0.  Fischer  and  A.  Junk  {Ber.,  26, 183—187). 
— As  already  stated  by  Fischer  and  Hepp  (Abstr.,  1890,  614), 
a-nitroso-)8-naphthylamine,  when  heated  with  a-naphthylamine  hydro- 
chloride, is  converted  into  asymmetrical  a/3-naphthazine, 

CioH6<[  I  ^CioHg  ; 

this  is  purified  by  re23eated  crystallisations  from  benzene  or  ethyl 
benzoate,  and  then  melts  at  283°  ;  it  forms  orange-yellow,  slender 
needles,  which  sublime  with  simultaneous  carbonisation ;  the  hydro- 
chloride crystallises  in  dark  red,  felted  needles.  When  heated  with 
methyl  iodide  under  pressure,  it  is  converted  into  the  methiodide, 
C2oHi2No,MeI,  which  forms  brown  needles  with  a  green,  metallic 
shimmer,  yields  solutions  in  alcohol  and  acetic  acid  having  a  brown 
fluorescence,  and  dissolves  in  concentrated  sulphuric  acid  with  a  corn- 
flower-blue colour.  The  corresponding  hydroxide  has  not  been 
obtained  -pure. 

a-Nitroso-/3-naphthylamine  and  /3-naphthylamine  yield  the  sym- 
metrical a^-naphthazine  already  described  by  Mathes  (Abstr.,  1890, 
993),  but  the  yield  is  very  small.  The  chief  product  is  a  new" 
a/3  :  ^^-7iajphthazine,  which  crystallises  in  woolly,  orange-yellow 
needles,  melts  at  295 — 296°,  and  dissolves  in  concentrated  sulphuric 
acid  with  a  greenish -blue  colour.  Although  its  purple-violet  solution 
in  acetic  acid  shows  no  fluorescence,  the  benzene  and  ethyl  benzoate 
solutions  have  a  deep  green  fluorescence.  The  hydrochloride  forms 
dark  brown  needles,  and  the  methiodide  brown  needles  with  a  violet 
shimmer,  which  yields  a  non- fluorescent  red  solution  in  alcohol  and 
acetic  acid. 

Symmetrical  a/3-naphthazine  may  be  prepared  in  an  analogous 
manner  to  naphthophenazine  (Abstr.,  1887,  1114),  by  dissolving 
y3/3-dinaphthylnitrosamine  in  acetic  acid  and  heating  for  an  hour  at 
60 — 70° ;  with  methyl  iodide,  it  yields  a  methiodide  which  crystallises 
in  pale  brown  needles  and  dissolves  in  alcohol  or  acetic  acid,  forming 
a  yellow  solution  with  a  grass-green  fluorescence.  H.  G.  C. 

Orthodiamine  Derivatives.  By  O.  Fischer  (Ber.,  26,  187 — 
204  ;  compare  Abstr.,  1892, 1472). — When  orthamidoparaditolylamine 
is  boiled  for  half  an  hour  with  acetic  acid  and  acetic  anhydride,  the 
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acetyl  derivative  (Abstr.,  1891,  434)  is  not  formed,  but  the  coiTe- 
sponding  anhydro-hase,  CeHtK^^—l-i-^  >  ;  this  crystallises  in  tufts  of 
white  needles,  and  melts  at  94 — 9o'^ ;  the  platinocJilcnnde, 

(C,6H,eN2)2,H,PtClc, 

forms  yellow  prisms. 

When  /3-phenylorthonaphthylenediamine  is  oxidised  by  dry  distil- 
lation  with   lead    oxide,    yellow   needles    of    ay3-naphthophenazine, 

CioH6<[  '  ^C6H4,    melting   at  142°,  are   obtained.     If  the    amine   is 

boiled  with  alcoholic  potash  and  carbon  bisulphide,  a  thiocarbamide, 
C17H12N2S,  is  formed ;  this  crystallises  in  flat,  colourless  needles,  melts 
a,t  a .  temperature  higher  than  the  boiling  point  of  sulphuric  acid, 
dissolves  in  alkalis,  and  yields  naphthophenazine  Avhen  distilled  with 
lead  oxide. 

11- PhenylmethylortJionaphthylefiediamine,  NHMe'CioHe'NHPh,  is  ob- 
tained by  heating  phenylnaphthylenediamine  with  methyl  iodide  in 
methyl  alcohol  solution,  under  pressure  at  100°,  or  by  allowing  the 
solution  to  remain  for  a  long  time  at  the  ordinary  temperature.  It 
melts  at  85°,  crystallises  in  colourless  plates,  and  yields  a  nitrosamiiie 
with  nitrous  acid.  The  correspondimg  ethyl  compound,  CigHigNo, 
was  prepared  in  a  similar  manner;  it  crystallises  in  colourless  plates 
or  needles,  and  melts  at  71°;  its  hydrohromide,  CisHigNajHBr,  forms 
colourless  plates,  melting  at  221°.  With  nitrous  acid,  it  yields  a  mono- 
uitrosoamine,  NO'NEt-CioHe'NHPh,  which  crystallises  in  yellowish 
tables,  melts  at  145 — 146°,  and  gives   Liebermann's  reaction.     With 

"M'tjii. 

acetic  anhydride,  it  yields  an  anhydro-hase,  CioH5<^-[o-pi  ^CMe'OH, 

which  melts  at  197 — 198°,  and  crystallises  in  short  prisms.  When 
heated    at    100°    with   benzaldehyde,    it   yields   a   dihydroimidazole, 

'CioIl6<-»Tpi  >CIIPh,  which  crystallises  in  colourless  needles,  melts 

at  108°,  and  is  decomposed  into  its  constituents  on  treating  it  with 
mineral  acids. 

N'H'PHPh 
Diphenyldihydrotoluquinoxaline,    C6H3Me<^    1  ,    melting   at 

143°,  is  obtained  in  yellow  needles  on  heating  1:3:  4-tolyleneortho- 
diamine  with  benzoin  at  180°  under  pressure,  in  addition  to  some  of 
the  diphenyltoluquinoxaline  of  Hinsberg  (Abstr.,  1884,  1052),  melt- 
ing at  111°.  The  iron  salt  of  the  latter  is  readily  formed  when  the 
diiiydro-compound  is  oxidised  by  warming  its  alcoholic  solution  with 
ferric  chloride. 

Dip}ie7iyldiJiydronaphfhaquinoxaline,  is  obtained  in  a  similar  manner 
from  ayS-naphthylenediamine,  together  with  some  of  the  diphenyl- 
naphthaquinoxaline  melting  at  147°  prepared  by  Lawson  (Abstr., 
1885,  1238).  It  is  converted  into  the  latter  substance  by  oxidation 
with  ferric  chloride.     It  forms  yellow  crystals,  and  melts  at  1 72°. 

^-Ethylnaphthylenediamine  can  be  prepared  in  the  following 
manner : — /3-Ethylnaphthylamine  is  converted  into  the  benzeneazo- 
compound,  NHEt'CioHe'NoPh,  which  crystallises  in  dark  red  needles, 
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melting  at  105° ;  or,  by  treatment  with  paradiazobenzenesnlplionic 
acid,  into  the  compound  NHEt-CioHfi'Nz-CsHi'SOaH.  The  latter,  when 
reduced  with  zinc-dust  and  acetic  acid,  yields  the  diamine  as  a  viscid, 
unstable  oil ;  the  hydrochloride  forms  colourless  plates  which  easily 
turn  red ;  the  jplatinochloride,  (Ci2HuN'2)2,H2PtCl6,  is  a  yellow,  crys- 
talline  powder.     With   salicylaldehyde  it    yields    an    anhydro-hase, 

n 

CioH6<^^T^^^C*C6H4-OH,  crystallising  in  yellowish-white  prisms,  and 

melting  at  133°.  With  paranitrobenzaldehyde,  an  analogous  anhydro- 
hase  is  obtained  in  yellow  needles  melting  at  225°. 

1:3:  4i-Methyltolylenediamine  was  prepared  by  Gattermann's 
method  (Abstr.,  1885,  975).  It  is  a  very  unstable  substance;  its 
hydrochloride,  C8Hi2N2,HCl,  forms  colourless  plates  melting  at 
175 — 180°  ;  the  sulphate,  hygroscopic,  deliquescent,  colourless  or 
reddish  needles  ;  the  picrate,  C8Hi2N'2,C6H3X307,  small,  yellow  crystals 
melting  at  164°;  and  the  oxalate,  C8Hi2N2,C2H204,  white  needles 
meltinsr  at  124°.  When  boiled  with  formic  acid,  it  yields  methenylpara- 

n-methyltolylenediamine,      CgHaMe^-j^iyi-  ^CH       [Me  :  N  ;  NMe    =. 

1:3:4],  as  colourless  needles  melting  at  94°.  This  is  isomeric 
with  the  substance  obtained  by  O.  Fischer  (Abstr.,  1889,  731)  from 
methenyltolyleneamidine   and   methyl  iodide ;    Fischer's    compound 

must   have    been   C6H3Me<^^>CH   [Me  :  NMe  :  N  =   1:3:4], 

The  eihenyl  compound,  C10H12N2,  was  prepared  in  a  similar  manner, 
using  acetic  anhydride  ;  it  forms  colourless  needles  melting  at  142°, 
and  is  identical  with  the  substance  obtained  by  Niementowski  (Abstr., 
1887,  937)  by  reducing  methylmetanitroparacetotolaidide  with  carbon 

NH 

bisulphide;  the  diamine  yields  a  thiocarbamide,  C6H3Me<[^^  >CS 

or  C6H3Me<-j^^  ^C'SH ;  this  forms  white  needles,  melts  at  194°, 

and   dissolves   in    alkalis.     With  benzaldehyde,    the   diamine  yields 

n-methylbenzenyltolyleneamidine,    C6H3Me<^-j^w^  ^CPh,  as  colourless 

crystals  melting  at  126 — 127°  ;  the platinochloride,  (Ci5Hi4"N"2)2,H2PtCl6, 

forms   brilliant,    yellow    needles    melting   above   300".      Orthonitro- 

benzaldehyde  yields  an  analogous  compound,   C15H13N3O2,  as  yellow 

crystals  melting  at  152  — 153°.     Paranitrobenzaldehyde  also  yields  an 

analogous    compoand,    C15H13N3O2,    crystallising   in   brown    needles. 

Salicylaldehyde  yields  a  compound,  C15H14N2O,  melting  at  180°,  and 

crystallising   in  white  needles.      Benzoin    yields    n-methyldiphenyU 

N  ZZ  CPh 
toluidohyd7'oquinoxaline,CeB.-J>/Le<^  I      p,  melting  at  135°.    This, 

when  oxidised  with  ferric  chloride,  yields  a  yellow  iron  salt  melting 
at  118°,  but  the  bas,e  liberated  from  this  could  be  obtained  only  as  an 
uncrystallisable  oil. 

Parethylorthotolylenediamine,  C6H3Me(NHBt)-NH2  [=  1  :  4  :  3], 
melting  at  55°,  has  already  been  prepared  by  Gattermann  (Abstr., 
1885,  975).  The  hydrochloride,  C9Hi4N2,HCl,  is  a  white  substance 
melting  at  176° ;  the  oxalate,  (C9Hi4N'2)2,C2H204,  forms  white  needled 

VOL.  LXIV.    i.  X 
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melting  at  161°.      With  carbon  bisulphide,  it  yields  a  thiocarbamide, 

C6H3Me<^^>C-SH,   which   melts  at   139°,   crystallises  ia  white, 

asbestos-like  needles,  and  is  soluble  in  alkalis.     With  acetic  anhydr- 

ide,  it    yields   ethenylethyltolylenediamine,    CaHiM-eK^-^y/^C^^ie,    in 

colourless  crystals  melting  at  165 — 166°.  The  isomeric  substance 
melting  at  93°,  obtained  by  Hiibner  (Abstr.,  1882,  503)  by  ethylat- 

ing   ethenyltoylenearaidine,  must    have    been    CeHgMe^ ^J^CMe 

[Me  :  NEt  :  N  =  1  :  3  :  4].     Benzaldehyde  with  the  diamine  yields 

the   compound   C6H3Me<^-^^T^,^CPh,  as  yellow  needles;  its platino- 

chloride,  (Ci6HisN2)2,H2PtCl6,  forms  yellow  plates.  Orthonitrobenz- 
aldehyde  yields  an  analogous  compound,  CigHisNgOo,  .as  yellow  crys- 
tals melting  at  170°.  Paranitrobenzaldehyde  yields  a  benzylidene 
compound  NHEt'CeHsMe-NiCH-CeHi'NOz,  as  red  needles  ;  these, 
when  crystallised  from  alcohol,  become  converted,  by  gradual  oxid- 
ation, into  yellow  needles,  consisting  of  a  compound,  dsHia'N'aOz, 
corresponding-  with  that  obtained  from  orthonitrobenzaldehyde ;  it 
melts  at  176°.  Salicylaldehyde  also  yields  a  similar  compound, 
JiTHEt-CeHgMe'NICH'CeHrOH,  as  yellow  needles  melting  at  78°,  and 
convertible,  by  oxidation  with  mercury  oxide,  into  the  anhydro-base ; 
this  forms  colourless  crystals,  and  melts  at  112 — 116°,  With  benzoin, 
th^  diamine  yields  n-et/tyldiphenyldihydrotoluquinoipaline, 

N  =  CPh 
^«^^^^<NEfCHPh' 

in  yellow  crystals  melting  at  129°.  When  oxidised  with  ferric 
chloride,  this  substance  yields  an  iron  salt  which  crystallises  in 
yellow  needles,  and  melts  at  155 — 160°.  The  base  liberated  from  the 
iron  salt  was  an  uncrystallisable  oil.  C.  F.  B. 

Constitution  of  Nicotine.  By  A.  Pinner  {Ber.,  26,  292—305  ; 
gee  also  Abstr.,  1892, 1497). — A  further  examination  of  the  two  com- 
pounds obtained  by  the  action  of  bromine  on  nicotine  shows  that 
they  have  the  compositions  CioHioJ^2Br20  and  CioH8N2Br202.  The 
author  names  these  compounds  dibromocotinine  and  dibromoticonine 
respectively. 

Dihromocot'mine  is  obtained  as  perbromide,  CioHioNsBrjO.HBrs,  by 
adding  bromine  to  an  aqueous  solution  of  nicotine  hydrobromide. 
The  free  base  is  best  prepared  by  treating  the  perbromide  with 
aqueous  sulphurous  acid,  and  then  adding  potassium  carbonate.  It 
crystallises  from  dilute  alcohol  in  beautiful  colourless  prisms,  melts 
under  boiling  water,  but  when  dry  it  melts  at  125°.  The  hydrochloride 
crystallises  in  needles,  and  turns  blue  on  heating.  The  methiodidey 
CjoHioNaBraOjMel,  crystallises  in  beautiful  prisms,  and  melts  at  175° 
with  decomposition.  Neither  a  benzoyl  nor  acetyl  compound  could 
be  obtained.  Hydroxylamine  and  phenyl  hydrazine  are  Avithout 
action  at  low  temperatures,  and  at  higher  temperatures  complete  de- 
composition ensues.     When  heated  with  sulphurous  and  sulphuric 
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acids  at  130 — 140°,  or  with  sodium  sulphite  and  fuming  hydrochloric 
acid  at  150°,  it  yields  methylamine,  oxalic  acid,  and  ^-methyl  pyridyl 
ketone.  The  latter  yields  a  platinochloride,  CvNHvOjHjPtCle,  which 
crystallises  in  flat,  yellowish-red  needles,  and  melts  at  193°  with 
decomposition. 

Gotinine,  0101^211120,  is  obtained,  together  with  a  small  quantity  of 
nicotine,  by  reducing  the  above  perbromide  with  zinc-dust  and  hydro- 
chloric acid.  It  meits  at  o0°,  distils  as  a  colourless  oil  at  330°  under 
the  ordinary  pressure,  and  at  250°  under  150  mm.  It  is  extremely 
stable,  and  is  not  altered  by  heating  with  baryta  or  with  hydrochloric 
acid  at  180°.  The  platinochloride  crystallises  in  beautiful,  yellowish- 
red  prisms,  and  melts  at  220°  with  carbonisation. 

Dibromoticomne. — The  hydrochloride  crystallises  in  colourless 
needles,  and  blackens  above  200"  without  melting.  The  platino- 
chloride crystallises  in  yellow  prisms,  begins  to  darken  at  230°, 
sinters  at  240°,  and  does  not  melt  at  250°.  £  he  pier  ate  crystallises  in 
small,  yellow  needles,  turns  brown  at  220°,  and  melts  at  235°  with 
violent  decomposition.  Dibromoticonine,  w^hen  reduced  in  cold 
alkaline  solution  with  zinc-dust,  yields  monobromoticonine ;  in  a 
warm  alkaline  solution,  however,  it  yields  methylamine  and  pyridyl- 
y37-dihydroxybutyric  acid,  05NHr[CH-OH]2-OH2-OOOH.  When 
heated  with  barium  hydroxide  in  a  sealed  tube  at  100,°  it  yields 
methylamine,  nicotinic  acid,  and  malonic  acid. 

Brornoticonine,  OioHgNoBrOa,  is  obtained  in  small  rhombohedra, 
and  is  easily  soluble  in  alcohol.  The  hydrochloride  forms  small 
prismatic  crystals,  and  when  heated  decomposes  without  melting. 

In  consideration  of  the  above   results,  the  author  assigns  to  di- 

P  IVTT  •CUr'OTT 
bromocotinine  the    constitution  i  ,,     ^^'^CHBr,  and  to  di- 

NMe  •  00 

.•       •      XI.  .-.  ..      C5NH4.0Br-00^^„^       ,    ^^^ 

bromoticonme  the  constitution  I         ^^j>LtiBr,    And  thence 

JS^Me-OO 

deduces  for  nicotine  the  constitution     °        *   I         ^-r/^CHz. 

NMe'OHj 

E.  0.  R. 
Oxidation  of  Strychnine.  By  J.  Tafel  (Ber.,  26,  333—335 ; 
compare  Abstr.,  1890,  1447;  1891,  1262;  1892,  1012).— By  succes- 
sive treatment  of  strychnine  with  dilute  and  concentrated  nitric  acid, 
the  author  has  succeeded  in  obtaining  a  series  of  crystalline,  well 
characterised  acids,  one  of  which  has  the  composition  CioHgNgOs,  and 
contains  the  carboxyl  group,  two  nitro-groups,  and  two  hydroxyl 
groups;  its  formula  may,  therefore,  be  resolved  as-  follows: 
09H2N'(NO2)2(OH)2-COOH.  Such  an  acid  must  in  all  probability  be 
a  derivative  of  quinoline  or  isoquinoline,  and  it  is  hoped  that  the 
further  examination  of  this  and  the  other  acids  mentioned  above 
will  lead  to  important  conclusions  with  regard  to  the  constitution  of 
strychnine.  H.  G.  0. 

Pseudopelletierine.  By  G.  Ciajjtcia¥  and  P,  Silber  (Ber.,  26, 
156 — 159;  compare  Abstr.,  1892,  1110). — Pseudopelletierine  oxime, 
O9H16N2O,  is  formed  on    treating  an  aqueous  solution  of    the    baso 
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with  hydroxjlamine ;  ifc  crystallises  in  colourless,  rhombic  plates 
melting  at  128— 129^  The  hydrochloride,  C9H,6N20,HC1,  forms 
well-defined  crystals,  and  volatilises  when  heated,  bat  without 
melting. 

A  base,  which  seems  to  have  the  composition  C9H17NO,  is  produced, 
together  with  a  very  small  quantity  of  a  crystalline  substance  melting 
at  240 — 260°,  when  pseudopelletierine  is  reduced  with  sodium  amal- 
gam in  aqueous  solution  ;  it  can  be  isolated  in  the  form  of  its  auro- 
chloride,  C9Hi7NO,HAuCl4,  which  crystallises  in  yellow  needles  melt- 
ing at  203°. 

When  pseudopelletierine  methiodide  (loc.  cit.)  is  heated  with  a 
solution  of  barium  hydroxide,  it  is  decomposed  into  dimethylamine 
and  a  colourless  oil  of  the  composition  CgHioO,  which  boils  at 
197 — 198° ;  the  latter  is  possibly  a  dihydroacetophenone,  as,  on  oxid- 
ation with  alkaline  potassium  permanganate,  it  yields  phenylgly- 
oxylic  acid,  and  a  small  quantity  of  another  acid  which,  however,  was 
not  obtained  in  a  state  of  purity. 

A  compound  of  the  composition  C9HiaBpN^02  is  formed  when 
pseudopelletierine  hydrobromide  is  treated  with  excess  of  bromine ; 
it  crystallises  in  long  needles,  melts  at  207°,  and  is  soluble  in  acids 
and  alkalis,  ]but  only  sparingly  in  hot  water.  F.  S.  K. 

Amyloid  Substance.  By  IS".  P.  Krawkow  (Bied.  Centr.,  21,  753 
—7.54;  from  Centr.  Med.,  Wiss.,  1892,  145— 148).— Amyloid  gives 
the  characteristic  carbohydrate  reaction  with  iodine,  notwithstanding 
its  prote'id  nature.  It  differs  from  all  other  known  products  of 
degeneration  in  not  being  present  in  the  organism  in  any  phase  of 
the  physiological  life,  and  is  therefore  looked  on  as  a  pathological 
product.  It  is  now  shown  that  chitin,  C60H100N8O28  +  wHoO  (which 
according  to  Sundwick  is  the  amine  derivative  of  a  carbohydi'ate, 
CeoHjooOso),  which  occurs  very  extensively  in  the  animal  kingdom, 
gives  the  characteristic  reactions  of  amyloid. 

Chitin  was  prepared  by  extracting  crab's  shell  with  dilute  hydro- 
chloric acid,  boiling  with  5  per  cent,  aqueous  potash,  decolorising 
with  perpianganate,  and  after  making  slightly  acid,  extracting  with 
alcohol  and  ether.  The  colourljess  plates  so  obtained  gave  an  intense 
red-brown  coloration  witl^  iodine,  which  changed  to  violet  on  the  addi- 
tion of  sulphuric  acid  or  zinc  chlorid,e.  Methyl-violet  colours  chitin 
violet-red  or  vi^olet.  Chitin  plates  kept  in  the  abdominal  cavity  of  a 
(Jog  for  two  or  three  weeks  gave  a  more  distinct  reaction  with  methyl- 
violet  ;  keeping  in  the  lymph  cavity  of  a  frog  had  no  effect.  The 
examination  of  several  chitin  formations  (of  crabs,  cockroaches, 
spiders,  &c.),  showed  that  the  chitin  is  not  everywhere  the  same. 
The  horny,  inner  wall  of  a  bird's  crop,  which  is  also  possibly  chitin, 
gave  the  iodine  reaction  and  (very  feebly)  the  methyl-violet  reaction. 
Chi.tin  is  produced  in  normal  life,  not  only  in  the  lower,  but  also  in 
some  higher  animals.  N.  H.  M. 
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Combination  of  Cuprous    Cyanide  with   Alkali   Cyanides. 

By  E.  Fleurent  (Gompt.  rend.,  116,  190 — 191). — The  colourless  solu- 
tion from  which  the  blue  and  green  ammoniocupric  compounds 
previously  described  (Abstr.,  1892,  1065)  have  separated,  quickly 
deposits  plates  with  a  micaceous  lustre,  and  afterwards,  when 
the  solution  has  become  concentrated  by  spontaneous  evaporation, 
prismatic  crystals  separate.  The  micaceous  plates  are  diammonio- 
cwprous  diammoiiium  cyanide;  this  is  insoluble  in  cold  water,  but  is 
decomposed  by  boiling  water  with  evolution  of  ammonia  and  precipi- 
tation of  cuprous  cyanide,  and  by  acids  with  liberation  of  hydrogen 
cyanide  and  separation  of  cuprous  cyanide.  It  is  soluble  in  ammonia, 
and  the  solution  rapidly  becomes  blue.  When  heated,  the  compound 
decomposes  with  liberation  of  water,  ammonia,  and  ammonium 
cyanide,  a  residue  of  cuprous  cyanide  and  metallic  copper  being  left. 

The  prismatic  crystals  are  potassium  cuprous  cyanide,  Cu2Cy2,2KCy, 
and  consist  of  rhombic  prisms  truncated  by  pyramids.  They  are 
insoluble  in,  but  are  partially  decomposed  by,  cold  water,  and  are 
decomposed  by  boiling  water,  yielding  cuprous  and  potassium 
cyanides.  The  compound  dissolves  in  ammonia,  forming  a  blue 
solution,  and  is  decomposed  by  acids  and  by  the  action  of  heat. 

C.  H.  B. 

Tribromacetonitrile.  By  C.  Beoche  {J.pr.  Chem.  [2], 47,  3i>4). — 
Tribromaceto7iitrile,  CBrs'CN,  is  obtained  by  distilling  tribromacet- 
amide  with  phosphorus  pentoxide ;  it  is  a  red,  heavy,  refractive 
liquid,  boils  undecomposed  at  170°,  and  has  the  characteristic  nitrile 
odour.  Hydrogen  bromide  does  not  polymerise  this  nitrile  (compare 
Tscherwen-lwanoff,  Abstr.,  1891,  1332)  ;  by  saturating  it  with  hydro- 
gen chloride  it  is  solidified,  after  some  days,  into  a  compound  which 
shows  a  molecular  weight  by  the  cryoscopic  method  corresponding 
with  (CBr3*CN)3;  this  crystallises  in  long,  slender  needles,  and  melts 
at  129 — 130°.     The  matter  is  being  further  investigated. 

A.  G.  B. 

Reactions  of  Ferric  Salts  with  Thiocyanates.  By  J.  H.  Glad- 
stone {Chem.  News,  67,  1 — 3). — The  autlior  comments  on  H.  M. 
Vernon's  communication  (this  vol.,  i,  122),  draws  attentit)n  to  cer- 
tain misconceptions  of  his  own  work  on  the  subject  contained  there- 
in, indicates  some  probable  causes  of  the  variation  of  certain  of  that 
author's  views  from  his  own  views,  and  finally  expresses  the  opinion 
that,  without  discussing  the  theoretical  conclusions,  it  would  seem 
that  Vernon's  experiments  are  not  only  in  accordance  with  his  own. 
views,  but  furnish  some  additional  arguments  in  iheir  favour.  In 
the  paper  under  comment,  there  is  an  assumption  "  that  ferric 
chloride  and  potassic  thiocyanate,  in  equivalent  quantities,  react 
almost    completely   at    infinite    concentration    to    form    ferric    thio- 

YOL.  LXiv.  i.  y 
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cyanate ; "  this  is  apparently  based  on  a  comparison  made  with  ferric 
thiocyanate  prepared  by  decomposing  barium  thiocyanate  by  ferric 
sulphate.  It  is  now  shown  that  the  ferric  thiocyanate  prepared  in  this 
manner  is  impure  and  not  suitable  for  such  comparison;  the  author 
is  therefore  still  of  opinion  that  there  is  no  reason  to  suppose  that  in 
the  mixture  referred  to,  the  ordinary  law  of  reciprocal  decomposition 
and  the  usual  effect  of  increased  mass  do  not  hold  good.  Then,  with 
reference  to  the  effect  of  change  of  temperature  on  these  reactions, 
the  author  points  out  that  he  showed,  in  his  paper,  "  On  the  Effect  of 
Heat  on  the  Colour  of  Salts  in  Solution,"  {Phil.  Mag.,  1857),  that 
ferric  chloride  passes  from  orange  to  a  deep  and  almost  pure  red.  He 
now  demonstrates  that  the  amount  of  change  varies  greatly  with  the 
proportion  of  water  present,  and  the  length  of  time  during  which  the 
heating  is  continued.  Thus,  in  a  .*V8  per  cent,  solution,  the  depth  of 
colour  was  about  doubled,  whilst  in  a  (''06  per  cent,  solution,  it  was 
increased  fourfold  when  heated  from  20°  to  60° ;  again  a  twentyfold 
increase  of  colour  is  observed  when  1  equivalent  of  potassium  thio- 
cyanate is  added  to  a  solution  containing  100  equivalents  of  ferric 
chloride  at  the  ordinary  temperature,  but  when  the  two  are  com- 
pared at  60°,  the  increase  is  not  nearly  so  great.  A  weakening  in 
colour  on  heating  is  also  observed  in  a  solution  of  the  impure  ferric 
thiocyanate  prepared  from  barium  thiocyanate  and  ferric  sulphate, 
nnd  in  a  solution  containing  1  equivalent  of  ferric  chloride  to 
100  equivalents  of  potassium  thiocyanate  ;  in  fact  the  reduction  in 
colour  in  this  last  case  by  heating  from  20°  to  60°  amounted  to  50  per 
cent.  This  result  the  author  regards  as  curious,  as  it  indicates  that 
the  action  of  increased  temperature  on  ferric  thiocyanate  is  analogous 
to  that  of  increased  dilution,  whereas,  in  all  solutions  of  coloured 
salts  examined  by  him  in  1857,  the  reverse  was  the  case. 

D.  A.  L. 
Reactions  of  Ferric  Salts  with  Thiocyanates.  By  H.  M. 
Vernon  {Ghem.  News,  67,  66;  compare  this  vol.,i,  122,  and  preceding 
abstract). — Referring  to  the  comments  in  the  preceding  abstract,  the 
author  points  out  that,  in  the  ferric  chloiide  and  potassium  thio- 
cyanate reaction,  there  are  present  in  solution  potassium  chloride  and 
ferric  thiocyanate,  and  that  the  barium  thiocyanate  and  ferric  sulphate 
experiment  merely  shows  that  the  removal  of  one  reacting  salt  from 
the  solution  produced  practically  no  increase  of  colour.  The 
author  is,  moreover,  of  opinion  that  only  a  small  part  of  the  change 
on  heating  ferric  thiocyanate  solutions  is  due  to  ferric  chloride,  and 
therefore,  that  the  ferric  thiocyanate  solutions,  under  suitable  con- 
ditions, increase  in  colour  effect  on  heating,  and  so  conform  with  the 
observation  made  by  (jladstone  in  1857  on  solutions  of  other  coloured 
salts.   ■  D.  A.  L. 

Thiocyanates  of  certain  Chromammonium  Compounds. 
By  O.  N0RDENSK.TOLD  iZeit.  anorg.  Chevi.,  1,  126 — 143). — Morland 
(this  Journal,  13,  252)  obtained  a  compound  by  the  action  of 
potassium  dichromate  on  fused  potassium  thiocyanate;  it  was  sub- 
sequently examined  by  Reinecke  (Antialen,  126,  113).  The  author 
tinds  that  it  is  best  prepared  by  heating  ammonium  thiocyanate  to 
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incipient  fusion,  and  droppino-  ia  one-third  its  weight  of  ammoninra. 
dichroraate  ;  it  is  also  obtained  by  adding  '25  per  cent,  ammonia  to  a 
fused  mixture  of  chromium  thiooyanate  and  ammonium  thiocjanate. 
The  results  described  below  show  that  it  is  an  ammonium  salt ;  its  com- 
position is  represented  by  the  formula  Cr(NH3)2(SCN")4NH4.  It 
forms  small,  red  crystals,  is  fairly  stable  towards  acids,  but  is  decom- 
posed by  alixalis  ;  the  corresponding  potassiam  salt,  Cr(NH3)2(SCN)4K, 
is  obtained  by  adding  potassium  chloride  to  its  solution.  Both  salts 
combine  with  1  atom  of  iodine.  The  barium,  ferric,  mercuric,  silver, 
aniline,  and  piperidme  salts  were  also  prepared.  A  reddish-yellow 
compound,  Cr(N'H,)2(SCN')3(HgS)6,  separates  when  the  mercuric  salt 
is  treated  with  hydrogen  sulphide,  whilst  the  acid,  Cr(]^Il3)2(SCN)4H 
-|-  H2O,  is  isolated  from  the  filtrate,  and  is  also  obtained  by  decom- 
posing the  barium  salt  with  sulphuric  acid ;  it  commences  to  de- 
compose at  80°. 

When  the  above-described  ammonium  salt  is  boiled  with  hydrogen 
peroxide,  hydrogen  cyanide  is  evolved  and  a  compound^ 

Cr(NH3)2(SCN)3  +  2H2O, 

crystallising  in  large,  purple,  six-sided  tables  is  obtained.  It  is 
only  decomposed  when  treated  with  concentrated  alkali,  and  when 
aniline,  piperidine,  or  ethylenediamine  is  added  to  its  solution, 
1  or  2  mols.  of  water  are  displaced  by  residues  of  these  bases. 

A.  R.  L. 

Hydrates  of  Alcohols.  By  R.  de  Forcrand  {Aim.  Chim.  Fhys.  [6], 
27,  525 — 549). — From  numerous  measurements  of  the  heat  generated 
on  mixing  aqueous  solutions  of  isopropyl  alcohol  of  different  concen- 
trations with  a  large  volume  of  water,  the  author  concludes  that  the 
alcohol  forms  two  hydrates,  of  the  composition  2C3H80,H20  and 
C3H80,4H20  respectively,  but  no  evidence  of  the  existence  of  other 
hydrates  was  obtained.  From  an  examination  of  the  results  obtained 
by  Dnpreand  Page,  it  would  seem  that  methyl  and  ethyl  alcohols  form 
hydrates  of  the  composition  CH40,2H20  and  C2H60,6H20  respectively. 

F.  S.  K. 

Adonitol,  a  new  Pentitol.  By  E.  Fischer  {Ber.,  26,  633— fci39), 
— The  annual  report  for  1892  issued  by  Merck,  of  Darmstadt,  contains 
a  description  of  a  crystalline  pentahydric  alcohol  obtained  from 
Adonis  vernalis,  and  named  adonitol ;  this  alcohol  has  now  been 
examined  by  the  author,  who  gives  in  the  present  paper  the  results 
of  his  own  experiments,  as  well  as  Merck's  description  of  the  proper- 
ties of  the  substance. 

Adonitol,  C5H12O6,  is  very  readily  soluble  in  water,  from  'which  it 
crystallises  in  large,  transparent  prisms  ;  the  solution  has  at  first  a 
sweet  taste,  but  this  impression  soon  passes  away,  the  tongue  being 
left  with  a  certain  dull  sensation ;  it  is  insoluble  in  ether  and  light 
petroleurn,  but  dissolves  freely  in  hot  alcohol,  being  deposited  from. 
the  solution  on  cooling  in  colourless  needles.  It  begins  to  sinter  at 
99°,  melts  at  102°,  and  undergoes  a  slight  increase  in  weight  on  pro- 
longed heating  at  105 — 115°,  probably  the  result  of  absorption  of 
oxygen  ;  it  does  not  reduce  Fehling's  solution,  gives  no  coloration 
with  aqueous  alkalis,  and  dissolves  in  warm  concentrated   sulphuric 
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acid  yielding  a  colourless  solution ;  ifc  is  optically  inactive,  and  has 
no  specific  physiological  action. 

When  adonitol  is  oxidised  with  a  cold  dilute  solution  of  sodium  hypo- 

ibroraite,  it  is  converted  into  a  sugar,  which,  however,  was  not  isolated. 
•Ihe  osazoihe,  C6HKO.i(N.^HPh)2,  prepared  by  treating  the  solution  of  tliis 
sugar  with  phenylhydrazine  and  acetic  acid  in  the  usual  manner, 
separates  from  boiling  water  in  yellow  crystals,  begins  to  sinter  at 
•140°,  and  melts  completely  at  147° ;  it  is  very  similar  in  properties  to 
l.-arabinosazone,  and,  as  will  be  shown  below,  it  is  very  closely  related 
to  this  substance. 

Bihenzyl adonitol,  C5H803(CHPh)2,  is  formed  when  adonitol  is  treated 
with  benzaldehyde  and  50  per  cent,  sulphuric  acid;  it  separates  from 
hot  alcohol  in  slender  needles,  melts  at  164 — 165°  (uncorr.),  is  only 
very  sparingly  soluble  in  hot  water,  and  is  decomposed  into  adonitol 
and  benzaldehyde  by  boilinof  5  per  cent,  sulphuric  acid. 

The  results  described  above  prove  that  adonitol  is  isomeric  with 
l.-arabitol  and  xylitol,  the  only  pentahydric  alcohols  known  :  xylitol 
has  not  yet  been  obtained  in  crystals,  but  adonitol  and  l.-arabitol  are 
not  only  similar  in  crystalline  form  and  in  solubility,  but  they  have 

;  also  the  same  melting  point,  and  are  both  optically  inactive  in  aqueous 
solution.  Although  so  similar  in  general  properties  that  they  might 
be  supposed  to  be  identical,  their  aqueous  solutions  show  a  different 
optical  behaviour  in  presence  of  borax,  that  of  arabitol  becoming 
fairly  strongly  laevorotatory,  that  of  adonitol  remaining  inactive. 
The  inference  that  adonitol  is  the  inactive  racemic  modification  of 
arabitol,  although  apparently  well  founded,  is,  however,  negatived  by 
the  fact  that  adonitol  yields  a  crystalline,  whereas  arabitol  gives  an 

•oily,  benzal  derivative.  It  would  seem,  therefore,  that  adonitol  is  not 
directly  related  to  either  of  the  known  isomerides ;  assuming,  further, 
that  it  contains  a  normal  chain   of  carbon  atoms,  its  configuration 

H      H      H 

I         1         I 
must  be  represented  by  the  formula  OH'CHa'C — -C C'CH-^'OH, 

OH    OH   OH 
that  is  to  say.  it  is  the  alcohol  of  ribose. 

This  view  was  proved  to  be  correct;  the  pentahydric  alcohol 
obtained  by  reducing  ribonic  lactone  (Abstr.,  1892,  437)  with  sodium 
amalgam  is  identical  with  adonitol. 

Adonitol  is  the  first  pentitol  that  has  been  discovered  in  the 
vegetable  kingdom,  and  the  very  fact  of  its  occurrence  renders  it 
probable  that  ribose  or  its  optical  isorneride  will  also  be  met  with  in 
nature;  judging  from  the  experience  gained  in  the  reduction  of 
mucic  acid,  there  can  be  no  doubt  that  all  adonitol  derivatives  the 
molecules  of  which  are  asymmetric  will  be  racemic  modifications,  as, 
for  example,  is  so  in  the  case  of  the  osazone,  which  must  be  regarded 
as  the  racemic  modification  of  arabinosazone.  F.  S.  K. 

Dextrose.  By  A.  Wohl  {Ber.,  26,  730— 744).— The  oxime  of 
dextrose,  when  treated  with  acetic  anhydride,  yields  an  acetyl  deriva- 
tive from  which  hydrogen  cyanide  can  be  eliminated,  and  on  hydro- 
lysis of  the  resulting  compound  a  pentose  is  obtained.     By  repeating 


ORGANIC  CHEMISTPY.  2f>3 

tliis  operation,  tlie  author  hopes  to  prepare  the  series  of  compounds 
from  dextrose  to  formaldehyde. 

The  glucose  oxime  is  obtained  as  follows: — A  solution  of  sodium  in 
absolute  alcohol  is  added  to  an  aqneons  solution  of  hydroxylamine 
hydrochloride  in  such  proportions  that  phenolphthale'in  is  no  longer 
turned  red.  The  mixture  is  filtered,  heated  to  boiling,  and  then 
finely-powdered  pure  dextrose  is  added.  On  allowing  the  mixture  to 
remain  in  a  warm  place  for  a  few  days,  pure  crystals  of  the  oxirae 
are  deposited.  It  melts  at  187'5'^,  and  yields  a  stable  hexacetyl 
derivative  (m.  p.  109 — 110°)  and  an  unstable  pentacetyl  derivative. 

Pentaceti/lgluco'iwnitrile  is  obtained  bj  warming  the  oxime  with 
fused  sodium  acetate  and  acetic  anhydride  :  the  product  is  poured 
into  cold  water,  alkali  added  until  the  mixture  is  only  faintly  acid, 
and  the  precipitate  crystallised  from  alcohol.  It  melts  at  80 — 81°, 
and  forms  heraihedral  crystals  belonging  to  the  rhombic  system, 
a:  b  :  c  =  0-66817  :  1  :  0-61841.  When  hydrolysed  with  hydro- 
chloric acid  and  treated  with  phenyl  hydrazine,  it  yields  gluconic 
phenylhydrazide,  m.  p.  195 — 197°.  When  warmed  with  potassium 
hydroxide  or  treated  with  silver  nitrate  or  aramoniacal  silver 
solution,  hydrogen  cyanide  is  eliminated,  and  a  pentose  derivative' 
is  obtained.  The  alcoholic  solution  of  the  nitrile  is  treated  with 
a  solution  of  silver  oxide  in  ammonia  from  which  the  excess  of 
ammonia  has  been  removed,  and  after  the  mixture  has  remained' 
foi"  some  hours,  the  filtrate  is  freed  from  silver  by  means  of 
hydrogen  sulphide,  and  evaporated  to  a  syrup.  On  hydro- 
lysis, this  syrup  yields  a  mixture  containing  the  pentose,  which, 
however,  is  not  ob^ained  crystalh'ne  by  this  method.  The  pent- 
ofazone  is,  however,  easily  obtained  from  the  mixture,  and  melts  at 
159-160°. 

An  acetamide  derivative  of  the  pentose, 

OH-CH2-[CH-OH]3-CH(NHAc)2, 

is  formed  when  the  syrup  obtained  by  the  elimination  of  hydrogen 
cyanide  from  the  above  nitrile  is  allowed  to  remain  two  days  with 
8U  per  cent,  ammonia.  It  may  be  prepared  directly  from  the  nitrile 
by  allowing  it  to  remain  two  days  with  silver  oxide  and  excess  of 
ammonia,  and  then  heating  the  mixture  on  the  water-bath,  and,  after 
driving  off  the  ammonia  with  a  current  of  air,  concentrating  the 
filtrate  under  diminished  pressure.  It  crystallises  in  slender,  white 
needles,  has  a  sweet  taste,  is  soluble  in  25  parts  of  hot  and  100  parts 
of  cold  90  per  cent,  alcohol,  and  has  a  specific  rotatory  power 
[a]D-°  =  —  9'5".  When  heated  with  dilute  hydrochloric  or  sulphuric 
acid  on  the  water-bath,  it  yields  the  pentose  and  acetamide. 

The  pentose  d.-arahinose  is  obtained  by  heating  the  preceding 
compound  (10  grams)  with  50  c.c.  of  6^  sulphuric  acid  for  15  minutes 
on  the  water-bath.  The  cold  solution  is  extracted  with  ether,  which 
removes  the  acetic  acid  produced  during  the  reaction.  The  acid 
solution  is  then  exactly  neutralised  with  barium  hydroxide,  and  the 
filtrate,  after  boiling  in  a  porcelain  dish  to  remove  the  ammonia, 
is  evaporated  in  a  vacuum  or  on  the  water-bath  to  a  syrup. 
d.-Arabinose  tastes  sweet,  and  crystallises  in  long,  colourless  prisms, 
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in  the  rhombic  system,  a  :  h  :  c  =  0'66810  :  1  :  0'48989.  The  specific 
rotatory  power  is  [ajc*"  =  — 104"1°.  It  yields  farfuraldehyde  with 
strong  acids,  is  coloured  yellow  by  alkalis,  reduces  Fehling's  solution, 
and  yields  the  osazone  C5H803(ISr2HPh)2  with  phenylhydrazine,  and 
the  hydrazone  CdHio04!N2H'C6H4Br  with  bromophenylhydrazine. 

i.-Arahinose  is  obtained  by  mixing  solutions  of  the  optical  anti- 
podes, and  crystallises  in  microscopic  needles.  The  osazone  melts  at 
163°. 

l.-Arabinose,  when  treated  in  a  similar  way  to  that  described  above 
for  dextrose,  is  converted  into  a  tetrose  derivative. 

l.-Arabinose  oxime  melts  at  132 — 133°,  and  yields  hydrocyanic  acid 
when  melted  with  an  alkali.  Tetracetylarabinonitrile  melts  at  117 — 118°, 
and,  when  treated  with  ammoniacal  silver  solution,  yields  a  tetrose 
derivative.  E.  C.  R. 

Xylose.  By  W.  E.  Stone  and  W.  H.  Test  (Amer.  Chew.  /.,  15, 
195 — 197). — Xylose  is  conveniently  obtained  from  the  alkaline  waste 
liquor  which  results  from  the  digestion  of  straw  with  lime  at  a  high  tem- 
perature in  the  paper  manufacture.  The  liquor  contains,  among  other 
compounds,  xylan,  the  mother  substance  of  xylose,  and  this  is  preci- 
pitated by  alcohol  from  the  concentrated  and  acidified  liqnor,  and 
purified  by  repeated  solution  in  water  and  reprecipitation  with 
alcohol.  The  yield  of  crude  xylan  is  about  1  per  cent.  It  still 
contains,  however,  a  considerable  amount  of  lime  salts,  and  yields, 
on  distillation  with  hydrochloric  acid,  about  46  per  cent,  of  furfur- 
aldehyde,  as  determined  by  titration  with  phenylhydrazine.  The 
xylan  is  hydrolysed  with  dilute  sulphuric  acid,  and  the  resulting 
solution  of  xylose  neutralised,  evaporated  to  a  syrup,  and  extracted 
with  alcohol.  The  alcoholic  extract  yields  a  syrup  of  xylose,  which 
soon  crystallises,  and  is  identified  by  its  specific  rotatory  power  [ajo 
=  18'4°,  and  the  melting  point,  158°,  of  its  loevorotatory  osazone. 
The  straw  liquor  maybe  hydrolysed  directly  without  the  intermediate 
separation  of  the  xylan,  and  with  equally  good  results.  The  arthors 
confirm  the  observations  of  Tollens  and  Parens  (Abstr.,  1890,  l084) 
as  to  the  multirotation  of  xylose.  The  specific  rotatory  power  in 
aqueous  solution  diminished  in  the  course  of  three  hours  from  [ol^d 
-    71  65°  to  18*95°,  and  eventually  became  constant  at  1840°. 

Jn.  W. 

Gum  Arabic.  By  A.  B^champ  {Bull.  Soc  Chim.  [3],  7,  587— 
600). — The  so-called  nitro-derivatives  of  arabin,  like  those  of  starch 
and  cellulose,  are  nitrates.  Arabin  mononitrate  has  a  rotatory  power 
in  alcoholic  solution  [a]^  =  23'2 — 28"2°,  and  arabin  dinitrate  a  rota- 
tory power  [a]j  =  22'56°,  whilst  arabin  itself  is  Isevorotatory,  the 
author  having  previously  fixed  its  rotatory  power  at  about  —36°.  In 
view,  however,  of  the  somewhat  conflicting  statements  of  other 
chemists,  he  has  re-determined  the  constant. 

The  raw  material  employed  was  Senegal  gum,  which  was  dried  at 
130°.  Arabin  prepared  from  the  latter,  either  by  treatment  with 
hydrochloric  acid  (Fremy's  method)  or  with  sodium  hydroxide, 
exhibits  a  low  rotation  when  the  action  of  these  reagents  is  pro- 
tracted.    The  following  method  appears  to  be  the  most  satisfacttry  -^ 
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— Grlacial  acetic  acid  is  added  to  a  thick  mulcllage  of  the  gum,  the 
filtered  liquid  mixed  with  a  larger  quantity  of  glacial  acetic  acid,  and 
the  precipitate  collected  and  washed  with  fresh  quantities  of  the 
same  acid ;  it  is  then  redissolved  in  water,  precipitated  with  a  large 
excess  of  alcohol,  collected,  and  dried  over  concentrated  sulphuric 
acid.  The  arabin  thus  prepared  contains  0*5  per  cent,  of  ash,  and 
has  a  rotatory  power  [a]^-  =  —35°.  After  being  heated  for  some 
time  at  130°,  it  gives  a  lower  rotation  and  dissolves  in  water  with 
a  yellow  colour.  An  aqueous  solution  containing  5 — 7  per  cent,  may 
be  mixed  with  an  equal  volume  of  alcohol  of  94°  without  precipita- 
tion ;  the  whole  of  the  arabin  is,  however,  precipitated  on  the  addition 
of  a  small  quantity  of  ammonium  acetate.  The  author  shows  that  a 
solution  of  the  gum  itself  is  I aevo rotatory,  like  that  of  the  arabin, 
and  solutions  of  both  give  a  bluish  precipitate  with  Fehling's  solu- 
tion, which  dissolves  on  heating.  A  solution  of  arabin  becomes 
dextrorotatory  on  being  heated  in  a  sealed  tube  at  160° ;  the  product 
reduces  Fehling's  solution,  and  its  acid  reaction  becomes  much 
stronger. 

When  to  a  mulcilage  of  the  gum  three-fourths  the  weight  of 
ordinary  nitric  acid  is  added  in  the  cold,  a  similar  effect  is  observed 
to  that  produced  by  hydrochloric  or  sulphuric  acid,  namely,  the  laBvo- 
rotation  becomes  a  dextrorotation.  If,  however,  the  gum  is  dis- 
solved in  a  mixture  of  nitric  acid  (36*'  B.,  3  parts)  and  water 
(1  part),  and  the  solution  heated,  mucic  acid  (12 — 15  per  cent.)  is 
formed,  the  filtrate  being  laevo rotatory.  The  last-mentioned  rota- 
tion diminishes,  however,  on  continuing  the  action,  and  oxalic  acid  is 
produced;  the  author  is  therefore  inclined  to  agree  with  Dubrunfaut, 
that  gum  contains  both  dextro-  and  laevo-components.         A.  R.  L. 

Oxy cellulose  and  Bornesitol.  By  E.  R.  Flint  and  B.  Tollens 
{Aiivalen,  Qil^,  288 — 290). — Analyses  of  fresh  preparations  of  oxy- 
cellulose  have  given  results  agreeing  very  closely  with  those  obtained 
by  Sacc,  and  moderately  well  with  those  of  Lindsey  and  Tollens 
(Abstr.,  1892,  827)  and  of  Cross  and  Bevan  (Trans.,  1883,  22)  ;  oxy- 
cellulose  does  not  yield  methylic  iodide  when  heated  with  hydriodic 
acid,  and,  judging  from  its  reactions,  it  would  seem  to  contain 
aldehyde  groups. 

A  yellowish,  crystalline  compound  obtained  from  the  water  used 
in  washing  caoutchouc  was  purified  and  examined  by  the  authors, 
and  found  to  be  bornesitol,  or  methylinositol,  C7H14O6 ;  it  melted  at 
199 — 203°,  had  a  specific  rotatory  power  [ajp  =  -r 31*1 6",  and  gave, 
on  treatment  with  hydriodic  acid,  a  quantity  of  methylic  iodide  cor- 
responding with  the  presence  of  one  methoxy-group.  F.  S.  K. 

Explosive  Nitrates  from  the  Jute  Fibre.  By  C.  F.  Cross  and 
E.  J.  Bevan  (/.  Soc.  Chem.  Lid. ,11,  214 — 215). — The  authors  criticise 
a  communication  by  Muihauser  {Dingl.  polyt.  /,  283,  88)  on  the  jute 
fibre  as  a  raw  material  for  guncotton,  which  they  consider  to  lack  in 
novelty,  most  of  the  facts  having  been  previously  described  hv  them 
(Trans.,  1889,  202).  I).  B. 
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Chlorine  Derivatives  of  Propylamines,  Benzylamines, 
Aniline,  and  Paratoluidine.  By  A.  Berg  {GomfA.  rend.,  116, 
327 — 329). — The  author  uses  the  terms  chloramine  and  dichloramine 
to  distmguish  those  compounds  in  which  the  haloj^en  replaces  the 
hydrogen  in  the  amido-group,  and  not  in  the  hydrocarbon  proup. 

Propylchloramine,  NHPrCI,  is  obtained  by  mixing  solutions  of 
propylamine  hydrochloride  and  sodiam  hypochlorite.  It  is  a  colour- 
less liquid  with  a  very  piquant  odour;  sp,  gr.  at  0°  =  1'021,  but  at 
15°  it  is  lighter  than  water  at  the  same  temperature.  It  does  not 
solidify  at  —50°,  and  cannot  be  distilled,  because  it  decomposes  very 
rnpidly  when  gently  heated.  Decomposition  takes  place  after  a  little 
time,  even  at  the  ordinary  temperature.  With  sulphuric  acid,  it 
yields  propylamine  and  the  dichlor-derivative. 

FropyldicMor amine,  NPrClo,  is  easily  obtained  by  the  method  that 
Tcherniac  employed  for  the  preparation  of  ethyldichloramine.  It  is 
a  greenish-yellow  liquid,  with  an  odour  similar  to  that  of  other 
dichloro-derivatives.  It  does  not  solidify  at  — 50°,  and  boils  without 
decomposition  at  117°  under  a  pressure  of  760  mm. ;  sp.  gr.  at  0°  = 
1177. 

Dipropylrhloramine,  NPr^Cl,  is  obtained  by  the  action  of  sodium 
hypochlorite  on  dipropylamine  hydrochloride.  It  is  a  colourless,  oily 
liquid,  insoluble  in  water,  and  decomposes  slowly  with  precipitation 
of  crystals  ;  sp.  gr.  at  0°  =  0*923.  It  boils  at  143°  under  a  pressure 
of  771  mm.,  and  when  treated  with  alcoholic  soda,  yields  a  base  that 
seems  to  be  propylpropylidenamine.  When  mixed  with  an  alcoholic 
solution  of  potassium  cyanide,  a  reaction  takes  place  at  the  ordinary 
temperature  with  development  of  heat,  the  product  being  dipropyl- 
cyanamide,  identical  with  that  obtained  by  Chancel  by  another 
method  (following  abstract). 

Betizylchloramme,  C7H7*NHC1,  is  obtained  in  a  similar  manner.  It 
is  a  colourless,  very  unstable  liquid,  which  decomposes  very  rapidly 
with  deposition  of  crystals  and  evolution  of  thick,  white  fumes. 

Benzyldichlor amine,  C7H7*NCl2,  cannot  be  obtained  by  the  reaction 
used  by  Tcherniac  in  the  case  of  ethyldichloramine,  but  is  easily 
obtained  by  treating  rapidly  washed  benzjlchloramiue  first  with 
dilute  sulphuric  acid  and  then  with  acid  gradually  increasing  in  con- 
centration until  it  reaches  50  to  60  per  cent.  Benzjldichloramine  is 
a  greenish-yellow  liquid  with  a  chlorous  odour;  sp.  gr.  at  0°  =  1282. 
When  cooled,  it  solidifies  to  greenish-yellow,  striated  prisms  which 
melt  at  —11*5° ;  it  cannot  be  distilled,  even  in  a  vacuum. 

Dihenzylchloramine,  N(C7H7>2C1,  is  obtained  by  the  action  of  sodium 
hypochlorite  on  dibenzylamiue  hydrochloride.  It  crystallises  from 
ether  in  large,  lozenge-shaped  crystals  which  seem  to  be  flattened 
rhombohedra,  and  has  an  agreeable  odour,  recalling  that  of  oil  of 
bitter  almonds,  and  only  slightly  chlorous.  It  is  insoluble  in  water, 
and  only  slightly  soluble  in  cold  alcohol  of  93°,  but  the  solubility  in 
the  latter  increases  very  rapidly  as  the  temperature  rises,  the  w-eight 
dissolved  by  100  parts  of  alcohol  being  as  follows : — 
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34°. 
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Dibenzylcliloramine  melts  at  56°,  and,  if  heated  rapidly,  deflagrates 
vigorously  at  150° ;  if  heated  more  gradually,  deflagration  takes  place 
at  a  lower  temperature.  At  the  ordinary  temperature,  decomposition 
takes  place  slowly,  and  the  crystals  become  partially  insoluble  in  ether. 
With  potassium  cyanide,  dibenzylcyanamide  is  formed. 

Aniline  and  paratoluidine  yield  similar  products,  which  are  ex- 
tremely unstable  and  deflagrate  rapidly  a  few  minutes  after  the 
solvent  (ether  or  ethylic  chloride)  has  evaporated.  C.  H.  B. 

Dipropylcyanamide    and    Dipropylcarbodiimide.        By    F. 

Chakcel  {Co7npt.  rend.,  116,  329 — 380)  — Dipropylcyanamide  is  ob- 
tained bj  adding  bromine  water  gradually  to  a  saturated  aqueous 
solution  of  dipropylamine  containing  halt  a  molecular  proportion  of 
potassium  cvanide,  until  the  liquid  is  neutral :  2NHPro  +  KCN  + 
Br2  =  NPr,-CN  +  NHPr2,HBr  -f  KBr.  It  is  a  mobile  liquid,  with 
a  burning  taste  and  an  aromatic  odour,  and  boils  at  107''  under  a 
pressure  of  21  mm.  and  at  220°  under  770  mm. ;  sp.  gr.  at  0°  =  0"88. 
It  is  insoluble  in  water,  but  dissolves  in  alcohol  and  in  ether,  and, 
although  neutral  to  litmus,  dissolves  readily  in  concentrated  hydro- 
chloric acid,  and  slightly  in  the  dilute  acid.  The  aurochloride  is  oily 
and  insoluble.  When  heated  with  hydrochloric  acid  in  sealed  tubes 
at  150°,  the  cyanamide  yields  carbonic  anhydride,  ammonium  chloride, 
and  dipropylamine  hydrochloride. 

'Dipropylcarbodiimide,  NPriCINPr,  is  obtained  by  gradually  adding 
dry  yellow^  mercuric  oxide  to  a  solution  of  symmetrical  dipropylthio- 
carbamide  in  dry  benzene  nntil  the  liquid  no  longer  gives  a  black 
precipitate  with  ammoniacal  silver  nitrate.  It  is  a  niobile  liquid, 
with  an  odour  and  taste  recalling  that  of  its  isomer  id  e,  dipropylcyan- 
amide;  sp.  gr.  at  0"  =  0'86.  It  boils  at  80°  under  a  pressure  of 
28  mm.  and  at  171°  under  765  mm.,  is  insoluble  in  water,  but  dis- 
solves in  alcohol  and  in  ether,  and  is  easily  decomposed  by  acids,  even 
at  the  ordinary  temperature,  the  products  being  symmetrical  di- 
propylthiocarbamide  if  the  acid  is  dilute,  but  if  the  acid  is  concen- 
trated, hydrolysis  proceeds  further,  and  carbonic  anhydride  is  given 
off.  C.  H.  B. 

Muscarine.  By  G.  Nothnagel  (Ber.,  26,  801— 806).— Certain 
compounds  of  a  natural  muscarine,  from  the  Flyagaric;  of  artificial 
m^ufcarine,  obtained  from  choline  by  oxidation  with  nitric  acid 
(Schmie(^eberg  and  Harnack,  Chem.  Centr.,  1876,  558)  ;  and  of 
anhydromuscarine  (Berlinerblau,  Abstr.,  1885,  1056 ;  compare  E. 
Fischer,  this  vol.,  i,  301),  have  been  prepared,  to  ascertain  how  far 
they  differ  from  each  other;  isomiiscarine  has  been  previously  studied 
(Schmidt,  Abstr.,  1892,  905;  Bode,  ihid.,  806).  Anhydromuscarine 
differs  from  the  others  in  composition,  crystalline  form  of  its  platino- 
chloride  and  aurochloride,  and  in  physiological  action.  Artificial 
muscarine  and  natural  muscarine,  on  the  other  hand,  are  alike  in 
crystalline  form,  in  solubility,  and  composition  of  their  platino-  and 
auro-chlorides,  and,  to  a  large  extent,  in  their  physiological  action. 
They  differ,  however,  in  that  artificial  muscarine  induces  paralysis  of 
the  intermuscular  nerve-terminations  in  the  frog,  and  myosis  in  the 
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pupil  of  the  eyes  of  birds,  whilst  natural  muscarine  does  neither  of 
these  thinjjs  ;  the  two  substances  are,  perhaps,  physically  isomeric. 

Acetyltrimetlnjlammoniuvi  platinochlnride^ 

[NMe3Cl-CH2-CH(OEt)2]2PtCl4, 

forms  lonpf  prisms,  sometimes  containing  IHaO  ;  the  aurochloritJe  was 
also  prepared.  The  base  is  converted  by  baryta-water  into  anhydro- 
mtiscarine,  the  platinochloride  of  which,  (NMe3Cl*CH2*CHO)2PtCl4, 
forms  orange-red,  quadratic  tables,  tlie  aurochloride  yellow  needles. 
Anhydromuscarine  yields,  with  phen^lhydrazine,  an  unstable  hydr- 
azide. 

Artificial  muscarine  'platinochloride,  [NMe3Cl*CH2*CH(OH)2]2PtCl4 
+  2H2O,  crystallises  in  octahedra,  the  aurochloride  in  yellow  needles. 
Unlike  choline,  the  base  yields  neither  acetyl  nor  benzoyl  derivatives  ; 
when  treated  either  with  acecic  anhydride  or  with  benzoic  chloride,  it 
yields  a  substance  whose  platinochloride,  (NMeaChCHg-CHOy^PtCU, 
melts  at  228 — 229°,  and  crystallises  in  octahedra,  and  is  quite  different 
from  that  of  anhydromuscarine.  Besides  artificial  muscarine,  choline 
nitrite  is  formed  by  the  action  of  nitric  acid  on  choline;  its  platino- 
chloride, (NMe3Cl-CH2'CH2-0-]N'0)2PtCl4,  melts  at  223—224°,  and  the 
aurochloride,  which  forms  yellow  needles,  at  210°;  the  base  gives 
Liebermann's  nitroso-reaction. 

Natural  muscarine  yields  a.  platinochloride, 

[NMe3Cl-CH2-CH(OH)2]2PtCl4  +  2H2O, 

and  an  aurochloride  identical  in  appearance  with  those  of  artificial 
muscarine.  A  third  platinochloride,  of  similar  appearance  and  com- 
position, was  obtained  from  a  base  formed  by  the  prolonged  action  of 
sodium  amalgam  on  an  aqueous  solution  of  betaine  hydrochloride. 

C.  F.  B. 

Additive  Products  and  Compounds  of  Hexamethyleneamine. 
By  H.  MoscHATOS  and  B.  Tollbins  (Annalen,  272,  271 — 288;  com- 
pare Abstr.,  18yl,  66'S). — Hexamethyleneamine 'phosphate, 

C6H,2N4,H3P04, 

and  the  tartrate,  C6Hi2N'4,C4H606,  are  crystalline  compounds,  but  the 
citrate  is  an  oil ;  on  adding  copper  sulphate  to  a  concentrated  aqueous 
solution  of  hexamethyleneamine,  a  greenish  substance,  of  the  com- 
position 8CuO,2S03  +  7HoO,  is  precipitated,  whereas  with  lead 
nitrate,  a  basic  salt,  of  the  composition  Pb(N(J3)*0H,  is  formed. 

Hexamethyleneamine  .  combines  with  phenols  in  concentrated 
aqueous  solution,  yielding  crystalline  compounds  which  have,  as  a 
rule,  no  definite  melting  point;  the  following  compounds  were  pre- 
pared : — Hexampthyleneamine  triphevol,  C6Hi2N4,3PhOH  ;  hexamethyl- 
eneamine dicatechcl,  CftHi2N4,2C6H4(OH)o ;  hexamethyleneamine  resoi-- 
cinol,  C6Hio]Sr4jC6H4( 011)2 ;  hixamethyleneamine  quinolj 

CeH,2:N4,CeH4(OH)2; 

hexamethyleneamine  dipyrogcllol,  C6Hi2N4,2C6H3(OH)3;  hexamethylene-^ 
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amine  phloroglucinol,  C6Hi2N'j,C6H3(OH)3 ;  heccamethyleneamine  eugenol, 
CeHioNijCioHioOa,  and  the  picrate. 

The  molecular  weight  of  hexamethyleneamine,  determined  by  the 
crvoscopic  method  in  glacial  acetic  acid  solution,  was  found  to  be 
t2ti — 127°,  a  result  which  agrees  more  closely  with  that  required  by 
the  molecular  formula  061112^4  than  the  previous  determinations  of 
Mayer  and  Tollens.  F.  S.  K. 

Isomerism  of  Asymmetrical  Hydrazones.  By  A.  Glaus  (/.  pr. 
Chem.  [2],  47,  267 — 273). — This  is  a  discussion  of  Overton's  paper 
on  "Stereochemical  Phenylhydrazones  "  (this  vol.,  i,  208).  Glaus,  as 
he  has  already  frequently  stated,  cannot  admit  that  any  stereochemical 
theory  is  necessary.  A.  G.  B. 

Hydrazine  Derivatives.  By  T.  Cvktius  {Ber.,  26,  403— 410).— A 
preliminary  account  of  a  series  of  rest  arches,  which  are  to  be  described 
in  full  at  a  later  date. 

Frimary  acid  hydrazines,  Il*G0*NH'NH2,  are  obtained  by  the  action 
of  hydrazine  hydrate  on  the  acid  amide,  chloride,  or  ethereal  salt,  best 
from  the  last-named.  Derivatives  were  prepared  from  benzoic  acid, 
uitro-,  amido-,  and  hydroxy-benzoic  acids,  glycoUic  acid  (this  hydrazine 
was  formerly  described  as  hydrazineacetic  acid,  NgHs'GHa'GOOH), 
acetic,  formic,  hippuric,  aceturic,  CMeO*NH*CO*NH'NH2,  phthaluric, 
succmuric,  and  anilidoacetic  acids.  Also  primary  dihydrazines, 
il"(GO-NH"NH2)2,  from  succinic,  malonic,  oxalic,  and  fumaric  acids. 
These  primary  hydrazines  are  colourless,  solid,  non- volatile  substances  ; 
they  crystallise  well,  and  dissolve  in  water  and  alcohol,  but  not  in 
ether.  They  form  hydrochlorides,  and  the  H  of  the  NH  group  is 
replaceable  by  sodium  or  acetyl.  They  act  as  reducing  agents,  and 
with  aldehydes  and  ketones  condense  to  tertiary  hydrazines. 

Secondary  acid  hydrazines,  R'GO'NH'NH'CO'R,  are  obtained  by 
heating  the  primary  hydrazines  ;  hydrazine  is  not  evolved  in  the  re- 
action to  any  extent,  but  is  resolved  into  nitrogen  and  ammonia.  The 
secondary  hydrazines  are  very  stable,  insoluble,  colourless  substances ; 
they  melt  at  a  high  temperature,  and  react  like  acids.  To  this  class 
must  be  reckoned  phthalylhydrazine,  G6H4(GO)2N3H2,  and 

NH2-GO-NH-NH-GO-NH2, 
the    product    of   the    action   of    hydrazine    hydrate    on    carbamide. 
Secondary  dinydrazmes,  li  \pr)  ivJH'lVH'rO-^       '  ^^®  obtained    by 
the  action  of  nitrous  acid  on  primary  dihydrazines. 

Acid  hydrazoides,  R'GO'JSTg,  are  obtained  by  the  action'of  nitrous 
acid  on  the  primary  hydrazines  of  monobasic  acids.  When  reduced, 
some  yield  acid  hydrazines,  for  example,  benzoylhydrazoide  yields 
dibenzoylhydrazine,  and,  in  an  analogous  manner,  diazobenzenimide. 
yields  hydrazo-  together  with  azo- benzene.  When  boiled  for  some 
time  with  water,  benzoylhydrazoide  loses  nitrogen  and  carbonic  acid, 
and  a  diamidobenzophenone  is  formed. 

Gertain  other  hydrazines,  notably  those  of  hippuric,  aceturic,  and 
fumaric  acids,  react  differently  with  nitrous  acid,  and  form  compounds 
of  the  type  R-GO-NH-N.-OH,  or  R"(CO-NH-N2-OH)2.     When  these 


300  ABSTRACTS  OF  CRTCMICAL  PAPERS. 

compounds  are  boiled  with  alcohol,  nitrogen  and  water  are  lost,  and 
compounds  of  the  type  R-CO*NH*OEt  are  formed. 

The  action  of  hydrazine  hydrate  on  ethyl  acetoacetate  and  benzoyl- 
acetate,  and  also  on  ethyl  acetosuccinate  and  diacetosuccinate,  has 
been  studied ;  the  resulting  compounds  appear  to  be  derivatives  of 
isopyrazolone.  Pyrazoline  itself,  CsHgNa,  was  obtained  by  the  action 
of  hydrazine  hydrate  on  acraldehyde ;  it  is  a  volatile,  readily 
oxidisable  base,  dissolves  in  water,  and  forms  a  well  crystallised 
hydrochloride.  By  the  action  of  hydrazine  hydrate  on  the  ethereal 
salts  of  7-keto-acids,  such  as  levulinic,  /3-benzoyl propionic,  and 
y8-benzoylisosuccinic  acids,  pyridazolone  derivatives  were  finally 
obtained,  hydrazine  derivatives  being  usually  formed  as  in+ermediate 
products.  Benzoin  yields  first  a  hydrazine,  OH'CHPh'CPhiN-NHo, 
and  this,  when  boiled  with  alcohol,  loses  ammonia  and  forms  a 
ketazine,  CPhO-CPhiN-N'.CPh-CPhO,  which,  with  hydrazine  hvdrate, 
yields  2  rnols.  of  diphenyltrihydrazimethylene,  NgHoICPh-CPhiNoHa. 

Many  inorganic  double  salts  of  hydrazine  have  been  prepared,  and 
found  to  resemble  the  corresponding  ammonium  salts.  Salts  of  the 
type  (N2H4)2H.S04,R"S04  were  prepared  in  the  case  of  R"  =  Cu,  Ni, 
Co,  Fe,  Mn,  Zn,  Cd ;  they  are  sparingly  soluble.  With  NH4,  K,  Na, 
Al,  Mg,  no  such  double  sulphates  were  formed.  Double  chlorides  of 
the  type  N2H4,HC1,RC1  were  obtained  in  the  case  of  Hg,  Cd,  Zn, 
Fe,  and  Sn  ;  they  are  easily  soluble,  and  some  of  them  contain  water 
of  crystallisation.  Magnesium  hydrazine  phosphate,  analogous  to 
the  ammonium  phosphate,  has  also  been  prepared.  In  general,  hydr- 
azine is  thus  seen  to  behave  like  a  mon-acid  base.  The  stable  nitrate 
is  N2H4,HN03;  the  other  nitrate,  N2H4,2H]S'03,  readily  loses  half  its 
nitric  acid.     Free  hydrazine  is  still  unknown.  C.  F.  B. 

Amidacetaldehyde.    By  E.  Fischer  {Ber.,  26,  464 — 471 ;  com- 

pare  this  vol.,  i,  \S1).—Benzoylamidacetal,^llBz'C\l^'CR{OEi)2,  boils 
under  a  pressure  of  15  mm.  at  205—206°  (corr.),  and  decomposes 
when  distilled  at  the  ordinary  pressure.  Concentrated  hydrochloric 
acid  converts  it  into  hippuraldehyde,  NHBz-CHa'COH,  which  could 
not  be  isolated  in  the  crystalline  condition  ;  the  hydrochloride  melts 
at  110 — 115°,  and  is  converted  into  hippuric  acid  by  means  of 
bromine;  the  phenylhydrazone  melts  at  107 — 108°  (uncorr.). 

Benzalamidacetal,  CHPh:N-CH2-CH(OEt)2,  obtained  from  benz- 
aldehyde  and  amidacetal,  is  a  colourless,  highly  refractive  oil,  boiling 
at  156°  (corr.)  under  a  pressure  of  12  mm.  When  heated  with 
dilute  sulphuric  acid,  it  yields  benzylamidacetal, 

CH2Ph-NH-CH2-CH(OEt)2 ; 

this  boils  at  157°  (corr.)  under  a  pressure  of  16  ram.,  and  at  the 
ordinary  pressure  between  280"  and  290°  with  partial  decomposition. 
It  reduces  Fehling's  solution  after  boiling  with  an  acid. 

When  amidacetal  is  treated  with  a  mixture  of  methyl  alcohol  and 
methylic  iodide,  acetaltrimethylammonium  iodide  is  obtained.  The 
corresponding  chloride,  NMe3Cl*CH2-CH(OEt)2,  which  crystallises  in 
needles,  is  prepared  by  shaking  a  solution  of  the  iodide  with  silver 
chloride  ;  concentrated  hydrochloric  acid  converts  it  into  the  aldehyde, 
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NMeaCl'CHo'COH.  The  pJ.atinochloride  iorma  red,  monoclinic  crystals, 
a:b:c  =  07488  :  i  :  0-9906 ;  ^  =  76°  3'  39".  The  aldehyde  base 
corresponding  with  this  may,  perhaps,  be  identical  with  muscarine. 

A.  R.  L. 
Molecular  Weight  of  Metaldehyde.  By  F.  Zecchini  (Gazzetfa, 
22,  ii,  586— 592).— Hanriot  and  Oeconomides  (Abstr.,  1882,  31), 
from  determinations  of  the  vapour  density  of  metaldehvde,  concluded 
that  it  should  be  represented  as  (C2H40)3 ;  these  observers  also  stated 
that  metaldehyde  is  almost  wholly  decomposed  by  boiling  chloroform. 
This,  however,  the  author  finds  does  not  hold  for  dilute  solutions  ;  the 
molecular  formula,  deduced  from  boiling  point  determinations  of  the 
most  concentrated  chloroform  solutions  (r3 — 18  per  cent.),  which 
can  be  heated  without  the  occurrence  of  sensible  decomposition,  is 
(CoH40)6.  Boiling  point  determinations  of  alcoholic  solutions  lead 
to  molecular  weights  varying  from  6  to  11  times  that  of  aldehyde. 
Cryoscopic  determinations  of  the  molecular  weight  of  metaldehyde 
dissolved  in  phenol  agree  fairly  well  with  the  formula  (€21140)4,  but 
are  more  in  accordance  with  a  molecular  weight  between  three  and 
four  times  that  of  aldehyde.  W.  J.  P. 

Derivatives  of  Chloral.  By  A.  B^hal  and  E.  Choay  (Av7i. 
Ghim.  Phys.  [6],  27,  319-339;  compa,re  Abstr.,  1890,  230  and 
1093). — Chloral-ammonia  very  slowly  decomposes  at  the  ordinai-y 
temperature,  the  crystals  being  first  converted  into  a  liquid,  which 
after  some  time  separates  into  two  layers,  and  deposits  a  crystalline 
substance.  The  upper  stratum  of  liquid  consists  of  an  aqueous  solu- 
tion of  ammonia  and  ammonium  chloride;  the  lower  one  yields  chloro- 
form and  chloraldiformamide  on  distillation  from  a  water-bath  ;  the 
crystalline  deposit  consists  of  chloraldiformamide  and  a  little  am- 
monium, cidoride. 

Chloraldiformamide,  C4CI3H6N2O2,  melting  at  216 — 217°,  has  been 
previously  described  (loc.  cit.)  ;  when  heated  with  concentrated  hydro- 
chloric acid,  it  is  decomposed  into  chloral,  ammonia,  and  formic  acid  ; 
as,  moreover,  the  compound  can  be  synthesised  by  warming  anhydrous 
chloral  with  formamido,  its  constitution  may  be  expressed  by  the 
formula  CCl3*CH(NH*CHO)2,  so  that  it  is  not  a  closed-chain  com- 
pound, as  previously  supposed. 

Chlorala7itipyrine,  Ci3Hi5Cl3N"203,  is  formed  when  chloral  hydrate  is 
treated  with  phenylpyrazolone  in  aqueous  solution;  it  is  a  crystalline 
substance,  melts  at  07 — 68°,  and  is  moderately  easily  soluble  in  watei* 
(7*85  parts  in  100  at  14").  Its  aqueous  solution  gives  a  blood-red 
coloration  with  ferric  chloride,  reduces  Fehling's  solution'  on  warm- 
ing, and  yields  chlorolorm  when  boiled  with  potash ;  when  the 
crystalline  substance  is  heated  at  a  temperature  just  above  100°,  it  is 
converted  into  a  compound  of  the  composition  C13H13CI3N2O2,  which 
forms  small  crystals  melting  at  186 — 187°,  and  insoluble  in  water. 
The  acetyl  derivative,  CisHisClsNgOs,  prepared  by  heating  chloral- 
antipyrine  with  acetic  anhydride  and  a  trace  of  zinc  chloride, 
separates  from  alcohol  in  crystals  melting  at  154 — 155°. 

Dichloralantipyriiie,  CnH,2N'20,2C2H3Cl302,  prepared  in  like  manner, 
employing  excess  of  chloral  hydrate,  melts  at  67 — 68°,  and  its  aqueous 
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Bolufcion  gives  a  blood-red  coloration  with  ferric  chloride  ;   100  parts 
of  water  at  14°  dissolve  9*98  parts  of  tlie  substance. 

The  two  eompoands  described  above  have  a  physiological  action 
similar  to  that  of  chloral ;  although  thev  contain  such  different  quanti- 
ties of  the  last-named  substance,  thej  have,  weight  for  weight,  equal 
toxic  properties,  F.  S.  K. 

Condensation  of  Chloral  and  Butylchloral  with  Acetone 
and  Acetophenone.  By  W.  Koenigs  and  E.  Wagstaffe  {Ber.,  26, 
554— 559).— Koenigs  has  already  shown  (Abstr.,  1892,  694)  that 
chloral  unites  with  acetone  and  acetophenone  to  form  aldol-like  con- 
densation products.  The  present  paper  gives  the  results  of  the 
further  investig-ation  of  these  substances,  and  of  the  compounds  ob- 
tained in  a  similar.manner  from  butylchloral. 

Chloralacetone,  CCl3*CH(OH)'CH2Ac,  crystallises  from  light  petr- 
oleum in  rhombic  pyramids,  and  forms  an  oxivie  which  melts  in- 
definitely between  95°  and  105°.  When  chloralacetone  is  boiled  for 
10  minutes  w4th  a  4  per  cent,  solution  of  sodium  carbonate,  it  is  con- 
verted into  ^-acetylacrylic  acid,  CHAc!CH*COOH,  which  melts  at 
125 — 126^,  and  has  all  the  properties  assigned  to  it  by  WolfF  (Ab.str., 
1891,  1185).  Owing  to  the  ease  with  which  it  is  decomposed  by  alkalis, 
the  yield  is  not  good,  and  is  reduced  to  a  minimum  if  1  per  cent, 
pota'^h  be  employed  instead  of  sodium  carbonate. 

Chloralacetophenone,  CCl3-CH(OH)-CH2-COPh,  separates  from 
light  petroleum  in  compact,  monosymmetric  crystals  ;  unlike 
chloral  or  acetophenone,  it  has  no  hypnotic  action.  Its  oxime^ 
CioHiolS'Cl:,02,  crystallises  from  dilute  alcohol  in  white  scales  melting 
at  135 — 137^  and  the  hyh^azone,  CieHisNaClsO,  in  yellowish  crystals 
melting  at  156—158°.  With  bromine,  it  yields  a  mixture  of  two 
woTiobromo- derivatives,  which  may  be  separated  by  fractional  crystal- 
lisation from  light  petroleum,  the  more  soluble  derivative  melting  at 
105°,  and  the  less  soluble  at  152 — ]53°.  When  carefully  treated  with 
boiling  1  per  cent,  potash,  it  is  converted  into  phenyl-<^/-kefo-oc.hydroxy- 
hutyric  acid,  C00H-CH(0H)-CH2-C0Ph,  which  crystallises  in  white 
needles  melting  at  125  — 126°  ;  the  yield  is  small,  as  the  alkali  partially 
resolves  it  into  acetophenone  and  oxalic  acid  The  silver  salt  is  a 
white  precipitate  which  may  be  recrystallised  from  hot  water.  When 
treated  with  pure  sulphuric  acid  at  0°,  the  acid  loses  the  elements  of 
water,  and  is  converted  into  y8-benzoylacrylic  acid,  CHBz!CH*COOH, 
which  crystallises  from  light  petroleum  in  lustrous,  yellow  needles, 
and  is  identical  with  the  benzoylacrylic  acid  obtained  by  Pechmann 
from  maleic  anhydride  and  benzene  in  presence  of  aluminium  chloride 
(Abstr.,  1882,  1075).  The  phenylketo-a-hydroxybutyric  acid 
recently  prepared  by  Fischer  and  Stewart  (Abstr.,  1892,  1448)  is  not 
identical  with  that  obtained  by  the  authors,  and  has,  therefore,  prob- 
ably the  constitution  CHoPh-CO-CH(OH)-COOH. 

Butylchloral  and  acetophenone  unite  together  when  heated  with  an 
excess  of  acetic  acid  for  15 — 20  hours,  and  the  resulting  huti/lchloral- 
acetophenone,  CHMeCI-CCl2-CH(0H)-CH./C0Ph,  which  crystallises  in 
white  prisms,  melts  at  108 — 110°,  and  volatilises  in  a  current  of  steam. 
When   treated  with  pure  sulphuric  acid  in  the  cold,  it  is  converted 
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into  trichlornhufylideneacetophenone,  CHMeCl-CCVCHICH-COPh, 
which  orystallises  from  light  petroleum  in  white  plates,  melts  at 
45 — 47",  and  is  also  volatile  in  steam.  H.  G.  C. 

Chlorination  of  Acetone.  By  P.  Fritscii  (J5er.,  26,  597—598). 
— The  author  finds  that  monochloracetone,  prepared  by  Barbaglia's 
process,  is  a  somewhat  complex  mixture,  a  conclusion  in  agreement 
with  that  of  Tcherniac  (Abstr.,  1892,  1425).  Even  when  chlorine  is 
passed  into  acetone  in  quantity  sufficient  to  convert  only  one-half  of 
the  ketone  into  its  monochloro-derivative,  the  fraction  of  the  product 
boiling  at  119 — 120°  is  impure,  doubtless  owing  to  the  presence  of 
niesityl  oxide. 

For  the  preparation  of  pure  monochloracetone,  the  following 
method  is  recommended: — The  acetone  is  mixed  with  about  one- 
third  of  its  weight  of  marble,  and,  during  chlorination,  water  is 
slowly  dropped  into  the  cooled  liquid  in  order  to  dissolve  the  calcium, 
chloride  ;  the  process  is  interrupted  before  the  whole  of  the  marble  is 
dissolved,  and  the  mixture  is  kef)t  at  a  moderate  temperature  until  the 
evolution  of  carbonic  anhydride  is  at  an  end;  pure  monochlor- 
acetone boiling  at  118 — 120°  can  then  be  isolated  from  the  product 
by  fractional  distillation.  When  molecular  proportions  of  acetone 
and  marble  are  used,  and  chlorine  is  passed  until  tlie  latter  is  almost 
completely  dissolved,  about  90  per  cent,  of  a  mixture  of  mono-  and 
di-chloracetone  boiling  at  118 — 120°,  and  about  10  per  cent,  of  sym- 
metrical dichloracetoiie  melting  at  44°,  are  obtained. 

When  monochloracetone  is  treated  with  chlorine  at  100°  in  sunlight 
as  long  as  the  gas  is  absorbed,  the  principal  product  is  pentachlor- 
acetone  boiling  at  about  190—195°.  F.  S.  K. 

Action  of  Nitric  acid  on  Acetone.  By  R.  Behrend  and  J. 
ScHMiTZ  (Ber.,  26,  626 — 628). — A  yellow,  very  unstable  oil  which 
seems  to  consist  for  the  most  part  of  hydroxyisonitrosoacetone  nitrite, 
COMe-C(NOH)-0'NO,  is  formed,  together  with  carbonic  oxide,  carb- 
onic anhydride,  nitrous  oxide,  nitrogen,  ammonia,  acetic  acid,  and 
oxalic  acid,  when  acetone  is  CiirefuUy  treated  with  nitric  acid  of  sp.  gr. 
1*37,  to  wilich  a  little  red  fuming  acid  has  been  added.  It  is  de- 
composed by  concentrated  hydrochloric  acid,  with  evolution  of  gas, 
yielding  cldorisomtrosoacetoiie^  COMe'CCKNOH  ;  this  compound  melts 
at  104*5 — 105"5°,  and  combines  with  hydroxylamine  to  form  chloro- 
mcthylglyoxime,  which  decomposes  at  about  175"^;  chlorisonitroso- 
acetone  is  decomposed  by  boiling  dilute  sulphuric  acid,  the  products 
being  acetic,  formic,  and  hydrochloric  acids  and  hydroxylaifiine. 

The  oxime,  C3H6N3O4,  is  obtained  when  an  aqueous  solution  of  the 
yellow,  unstable  oil  is  treated  with  hydroxylamine  hydrochloride. 
When  the  crude  crystalline  product  is  dissolved  in  ether,  and  the 
solution  is  mixed  with  light  petroleum,  a  small  quantity  of  an  oxime, 
which  decomposes  at  about  148°,  is  precipitated  ;  on  evaporating  the 
solution  large,  transparent  crystals,  which  contain  ether  and  effloresce 
on  exposure  to  the  air,  are  deposited  ;  these  crystals,  when  free  from 
ether,  decompose  at  97 — 98°,  but  sinter  at  about  80°.  The  oxime 
gives   Liebermaun's  reaction,  is  very  unstable,  and  decomposes  with 
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evolution  of  ruddy  fumes,  even  when  kept  in  closed  vessels  or  when 
warmed  with  benzene  or  chloroform  ;  on  treatment  with  concentrated 
hydrochloric  acid,  it  yields  chlorisonitrosoacetone  and  a  small  quantify 
of  chloromethylglyoxime,  with  evolution  of  gas.  On  adding  sodium 
carbonate  to  an  aqueous  solution  of  the  oxime,  carbonic  anhydride  is 
liberated,  the  solution  turns  yellow,  and  a  sparins^ly  soluble,  crystal- 
line powder  is  precipitated,  sodium  nitrite  remaining  in  solution  ;  the 
crystalline  precipitate  separates  from  hot  alcohol  in  small  needles, 
decomposes  at  about  191°,  dissolves  in  alkalis  yielding  colourless 
solutions,  and  has  the  composition  C3H4N2O2. 

The  hydrazone,  NaHPhiCMe-CCNOHVO-NO,  is  produced,  together 
with  a  small  quantity  of  a  hydrazone  which  decomposes  at  about  177°, 
when  the  yellow,  unstable  oil  is  treated  with  phenylhydrazine  hydro- 
chloride ;  it  crystallises  from  a  mixture  of  ether  and  petroleum  in 
long,  transparent,  amber-yellow  prisms  or  plates,  which  contain  ether, 
effloresce  on  exposure  to  the  air,  and  decompose  at  125°. 

F.  S.  K. 

Formation  of  Phoronic  acid  from  Phorone.  By  R.  Anschutz 
{Ber.,  26,  827— 828).— Phorone,  melting  at  28°,  prepared  fiora 
Hcetone  and  hydrochloric  acid,  is  treated  with  gaseous  hydrogen 
chloride  until  it  has  taken  up  2  molecular  proportions  of  the  latter, 
the  product  is  boiled  in  alcoholic  solution  with  potassium  cyanide, 
and  the  phorononitrile  w^hich  separates  on  warmirig  with  fuming 
hydrochloric  acid  is  hydrolysed,  and  yields  phoronic  acid  melting  at 
184° ;  hence  the  formulae  previously  assigned  to  phorone, 
CMejICH'CO'CH'CMea,  and  to  phoronic  acid, 

COOH-CMe^-CHs-CO-CH^-CMea-COOH, 
are  confirmed.  C.  F.  B. 

New  Mercurammonimn  Salts.  By  E.  Balestra  (Gazzetta,  22, 
ii,  563 — 569). — Mercurammo.iium  acetate,  NHgg'OAc,  is  obtained 
as  a  white  powder  on  digesting  yellow  mercuric  oxide  with  am- 
monium acetate  solution  ;  it  becomes  slightly  yellow  on  exposure  to 
air,  and  is  turned  brown  by  light.  It  dissolves  in  hydrochloric  acid 
or  ammonium  acetate,  but  is  insoluble  in  water. 

Mer  cur  ammonium  ammonium  acetate,  NHg2*AcO,3NH4*OAc,H20, 
is  obtained  in  deliquescent,  colourless  prisms  by  the  slow  evaporation 
of  mercuric  acetate  solution  rendered  slightly  alkaline  by  ammonia ; 
the  same  salt  is  formed  on  saturating  a  concentrated  solution  of 
ammonium  acetate  with  yellow  mercuric  oxide.  It  is  soluble  in  a 
little  water  without  decomposition,  but  mercurammonium  acetate 
separates  on  adding  much  water. 

Mercurammonium  tartrate,  (NHg2)2C4H406.2JH20,  is  prepared  by 
spontaneous  evaporation  of  a  solution  of  mercuric  tartrate  in  am- 
monia or  of  yellow  mercuric  oxide  in  ammoniacal  ammonium  tartrate 
solution.  It  forms  colourless,  prismatic  masses,  is  very  sensitive  to 
light,  and  is  soluble  in  hydrochloric  acid,  potassium  iodide,  sodium 
thiosulphate,  and  ammonium  acetate  or  tartrate  solutions,  but  in- 
soluble in  water. 

Mercurammonium  ammonium  tartrate, 

2(NHg2)2C.H,Oe.(NH,)3C,H,Oo,H20, 
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-separates  as  a  white,  atnorphous  powder  when  yellow  mercuric  oxide 
is  dissolved  in  ammonium  tartrate  ;  it  resembles  the  preceding  salt 
in  chemical  properties. 

Mercurammoniw^n  ammonium  salicylate, 

2ISrHg2-C;H,03,5NH,-C,H503, 

■separates  in  opaque  prisms  from  a  solution  of  yellow  mercuric  oxide 
in  ammoniam  salicylate.  It  dissolves  in  ammonium  acetate,  tartrate, 
'Or  bromide,  hydrochloric  acid,  or  potassium  iodide  solutions,  but  is 
decomposed  by  water.  W.  J.  P. 

Mixed  Anhydrides  of  Hypochlorous  and  analogous  acids. 
By  T.  Sehvanoff  {Ber.,  26,  423—426;  compare  this  vol.,  i,  192).— 
Bromylacetamide,  NHAcBr  ("  acetobromamide "  of  Hofmann),  is 
shown  to  be  a  substituted  amide  of  hypobromous  acid,  for  when  it  is 
distilled  with  water  at  a  low  pressure  the  distillate  contains  much 
hypobromous  acid  and  but  little  bromine,  and  acetamide  is  regener- 
ated. Moreover,  from  a  solution  of  potassium  iodide  acidified  with 
acetic  acid,  1  mol.  of  bromylacetamide  liberates  2  atoms  of  iodine, 
and  thus  reacts  like  1  mol.  of  hypobromous  acid.  Dibromylacetamide, 
jDyTAcBra,  in  a  similar  way  displaces  4  atoms  of  iodine,  and  is  thus  to 
be  regarded  as  a  substituted  imide  of  hypobromous  acid  (2  mols.). 
With  amines  and  acid  amides,  bromylacetamide  behaves  like  the 
analogous  chlorine  compound.  With  dipropylamine,  it  yields  acet- 
amide and  bromyldipropi/lamide,  NPrgBr,  the  latter  as  an  oil.  With 
succinimide,  it  yields  hromylsuccinimide,  C^Hi'OzOz'NBr,  melting  at 
161 — 162" ;  this  substance  can  also  be  synthesised  from  succinimide 
:and  hypobromous  acid,  or  bromine  and  an  alkali,  and  it  is  decomposed 
hj  water  into  hypobromous  acid  and  succinimide.  With  ethylic  imido- 
carbonate,  it  yields  the  hromylimidocarbonate^  NBr!C(0Et)2,  1  mol.  of 
which  also  liberates  2  atoms  of  iodine.  With  amylamirie,  it  yields 
■dibromylamylamide,  jN"AmBr2,  as  a  reddish- brown,  unstable  oil,  witli 
a  strong,  unpleasant  odour ;  in  the  presence  of  water  it  reacts  like 
2  mols.  of  hypobromous  acid.  Besides  the  above-mentioned  com- 
pounds, hromyldimethylamide,  ]SrMe2Br,  dibromylethylamide,  NEtBra, 
and  hromyldiisobutylamide,  NBu/Br,  were  prepared.  These  sab- 
.stances  react  like  those  already  described;  they  are  less  stable  than 
ihe  corresponding  chlorine  compounds,  and  are  more  easily  hydrolysed. 
Some  of  the  secondary  amine  derivatives  are  explosive. 

C.  F.  B. 

Synthesis  with  the  aid  of  Ethylic  Cyanacetate  and  Ethylic 
'Oyanosuccinate.  By  L.  Barthe  {Anyi.  Ghim.  P%5.<[6],  27, 
,239 — 288). — The  experiments  which  have  been  previously  recorded 
in  various  short  papers  (Abstr.,  1889,  588,  708  ;  1891,  42,  43,  1017) 
.are  now  communicated  in  a  systematic  form,  but  without  any  new 
facts  of  importance  being  given.  F.  S.  K. 

Oxidation  Products  of  Behenolic  acid.  By  0.  v.  Grossmann 
(Ber.,  26,  639 — 649). — Behenolic  acid  is  prepared  by  the  bromination 
^f  erucic  acid  and  treatment  of  the  product  with  potash  at  180° ;  the 
yield  is  about  75  per  cent,  of  the  theoretical. 

On  oxidising  behenolic  acid  with  concentrated  fuming  (red)  nitric 
VOL.  LXiv.  i.  z 
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acid,  carbonic  anhydride  is  evolved;  the  oily  portion  is  separated,  andi 
steam  distilled,  when  the  distillate  consists  of  pelargonic  acid  and 
ethyl  pelargonate,  together  with  a  small  quantity  of  an  acid  which* 
gives  a  yellow,  ciystalline  barium  salt,  and  is  probably  nitroso- 
pelargonic  acid.  The  non-volatile  residue  contains  dioxybehenolic 
acid  (m.  p.  93"5°),  and  arachic  acid  (m.  p.  73-5°),  which  are  separ- 
ated by  means  of  light  petroleum,  in  which  the  former  is  insoluble. 

The  aqueous  nitric  acid  solution  contains  brassylic  acid,  which, 
contrary  to  the  statements  of  Haussknecht,  melts  at  112°,  has  the- 
formula  C13H34O2,  and  is  formed,  together  with  pelargonic  acid,  by 
the  action  of  fuming  nitric  acid  on  dioxybehenolic  acid.  The  harium 
salt  crystallises  with  2  mols.  HgO  ;  the  calcium  and  copper  salts  with« 
1  mol.  H2O  ;  whilst  the  silver  salt  is  anhydrous. 

Behenolic  acid,  on  fusion  with  potash,  yields  arachic  acid  and 
acetic  acid. 

Two  distinct  reactions  appear  to  take  place  during  the  oxidation  of 
behenolic  acid,  CH2Me-[CH2]i7*C:C*COOH  ;  on  the  one  hand,  it  yields- 
carbonic  anhydride  and  arachic  acid,  CH2Me*[CH2]n*COOH,  whilst- 
a  portion  of  it  is  converted  into  dioxybehenolic  acid, 

CH2Me-[CH2]6-CO-CO-[CH2]n-COOH, 

which  is  then  resolved  into  pelargonic  acid,  CH2Me*[CH2]6*COOH,. 
and  brassylic  acid,  C00H-[CH2]ii*C00H.  The  author  does  not  con- 
sider that  "behenolic  acid"  is  an  isomeric  mixture,  but  thab  the 
nitric  acid  causes  an  intramolecular  rearrangement  of  the  hydrogen 
atoms.  J.  B.  T. 

Heintz's   Glycollide.     By  R.   Anschutz    (Ber.,   26,  560—662;. 
compare  this   vol.,   i,    165,   and  Bischoff  and  Walden,    this   vol.,    i, 
250). — The   author   shows,   by   reference   to   Heintz's   paper    {Fogg, 
Ann.,   109,    484),   that   the    latter   had    in    his    hands    the    digly- 
coUide  corresponding  to  lactide,  having  obtained  it  as  a  crystalline- 
substance    by   distilling    glycollic    acid    in    a   current    of    carbonic 
anhydride.     He  appears  not  to  have  further  investigated  this  sub- 
stance   after   finding   that  glycollic  acid,   on   heating   at  240°,   gives 
I  he  glycollide  melting  at  220°,  Avhich  he  supposed  to  correspond  with 
lactide.     The  author  has  repeated  Heintz's  experiment,  carrying  out- 
the  distillation  under  diminished  pressure,  and  finds  that  the  sub- 
stance thus  obtained  has  the  composition  C2H2O2,  and  like  dilactide,. 
but  unlike  the  glycollide  already  known,  is  soluble    in   chloroform, 
nfter  crystallising  from  which  it  melts  at  82 — 83°.     When  again  dis- 
tilled under  diminished  pressure,  it  passes  into  polyglycollide. 

H.  G.  C. 

Ethylic  Carbacetoacetate.  By  P.  Genvresse  (Bull.  Soc  Chim. 
[3],  7,  586— 587).— A  rejoinder  to  Hantzsch  (Abstr.,  1892,  819).— 
The  author  states  that  he  has  experimentally  proved  the  non-identity 
of  the  so-called  ethylic  carbacetoacetate  and  ethylic  isodehydracetatc. 
In  repeating  Hantzsch's  experiments,  he  has  not  obtained  the  homo- 
mesaconic  acid  described  by  the  latter,  but  two  entirely  different- 
acids,  in  accordance  with  Anschiitz's  results  (Abstr.,  1892,  172). 

A.  R.  L. 
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Action  of  Iodic  acid  on  Malonic  acid.  By  A.  Axgeh  (Ber., 
26,  595 — 597). — Triiodacetic  acid,  Cla'COOH',  is  obtained  when 
malonic  acid  is  treated  with  a  hot  aqueous  solution  of  iodic  acid,  and 
the  mixture  boiled  until  a  rapid  evolution  of  carbonic  anhydride  com- 
mences ;  if,  after  cooling  quickly,  the  solution  be  kept  for  2  or  3  days, 
the  new  acid  is  deposited  in  lustrous,  yellow  crystals,  which  turn  brown 
at  100°,  and  melt  at  150°  with  decomposition;  it  is  decomposed  by 
warm  acetic  acid  into  iodoform  and  carbonic  anhydride. 

Diiodacetic  acid  is  also  formed  when  malonic  acid  is  treated  with 
iodic  acid,  and  can  be  obtained  as  the  principal  product  by  boiling  the 
solution  until  the  evolution  of  carbonic  anhydride  is  at  an  end,  filter- 
ing from  the  precipitated  triiodo-derivative,  and  again  boiling  for 
some  time ;  on  cooling,  the  acid  is  deposited  in  pale  yellow  needles 
melting  at  110°.  F.  S.  K. 

Ethereal  Salts  of  Pyrotartaric  acid.  By  R.  Braunschweig 
(/.  yr.  Chem.  [2],  47,  274—300). — The  etherification  of  pyrotartaric 
acid  with  methyl  or  ethyl  alcohol  gives  rise  to  mixtures  of  normal 
and  acid  ethereal  salts,  in  which  the  former  predominate.  It  is  not 
settled  whether  the  acid  salts  belong  to  the  ortho-series, 

COOR'CH^-CHMe-COOH, 

or  the  allo-series,  COOH-CHs-CHMe-COOR,  or  to  both;  they  are  also 
obtainable  by  heating  pyrotartaric  anhydride  with  the  corresponding 
alcohol,  as  in  the  rase  of  the  ortho-salts  of  camphoric  acid.  By  treating 
an  alcoholic  solution  of  pyrotartaric  anhydride  with  sodium  or  sodium 
alkyloxide,  the  sodium  ethereal  salt  is  obtained,  and  the  acid  ethereal 
salt  obtained  by  decomposing  this  is  found  to  be  identical  with  that 
obtained  directly,  as  indicated  above.  The  acid  salts  can  also  be  pre- 
pared by  partial  hydrolysis  of  the  normal  salts,  but  whether  the 
products  belong  to  the  alio-  or  ortho-series  is  not  settled.  The  mixed 
salts  are  difficult  to  obtain,  and  isomerides  have  not  yet  been  isolated. 

Dimethylic  ^yrotartrate  may  be  prepared  by  saturating  a  solution  of 
pyrotartaric  acid  in  methyl  alcohol  with  dry  hydrogen  chloride,  pre- 
cipitating the  oily  product  by  a  solution  of  salt,  dissolving  it  in  light 
petroleum,  and  extracting  any  metbylic  hydrogen  pyrotartrate  from 
this  solution  by  a  weak  alkali.  It  is  a  colourless  liquid,  has  a  peculiar 
odour,  boils  at  197°  (759  mm.),  and  dissolves  in  water,  from  which 
it  is  separated  by  salt.     Its  optical  properties  are  detailed. 

Orthomethylic  pyrotartrate  is  prepared  by  heating  pyrotartaric  an- 
hydride (b.  p.  240 — 240*5°,  obtained  by  heating  pyrotartaric  acid  in  a 
stream  of  air  as  long  as  water  is  expelled)  with  methyl  alcohol  in  a 
reflux  apparatus.  It  is  a  colourless,  strongly  acid  liquid,  which  boils 
at  153 — 153*5°  (20  mm.)  ;  it  dissolves  in  water,  but  may  he  salted  out 
again  unless  it  has  been  left  long  enough  to  undergo  hydrolysis  into 
methyl  alcohol  and  pyrotartaric  acid.  The  sodium  derivative  is 
obtained  as  a  gelatinous  precipitate  by  adding  sodium  methoxide  to 
a  solution  of  pyrotartaric  anhydride  in  glacial  acetic  acid. 

Orthoethylic  pyrotartrate  is  similarly  prepared ;  it  is  a  colourless, 
odourless  oil,  boils  at  160 — 161°  (22  mm.),  and  dissolves  in  water, 
from  which  it  may  be  salted  out.    The  sodiwni  derivative  was  prepared. 

z  2 
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Experiments  made  with  the  object  of  obtaining  mixed  alkyl  pyro- 
tarfcrates  are  detailed.  The  ethylic  methi/Hc  saU-,  prepared  by  the  action 
of  sodium  on  a  mixture  of  the  orthoethylic  Rait  and  methylic  iodide, 
was  found  to  be  a  colourless,  refractive  liquid,  which  distilled  for  the 
most  part  at  198 — 199"  (754'1  mm.)  ;  its  optical  properties  are  given. 

A.  G.  B. 

Trichloropyruvic  acid.  By  O.  Buchner  (Ber.,  26,  656 — 658). — 
Chlorofumaric  acid  is  dissolved  in  6  parts  of  water,  and  the  solution 
repeatedly  saturated  with  chlorine  until  the  colour  is  permanent ;  the 
operation  requires  about  two  weeks ;  after  extraction  with  ether  and 
crystallisation  from  chloroform,  trichloropyruvic  acid, 

CCl3'C(OH)3-COOH, 

is  obtained,  and  is  identical  with  "  isotrichloroglyceric  acid"  prepared 
by  Schreder  from  gallic  acid  and  salicylic  acid  by  the  action  of  hydro- 
chloric acid  and  potassium  chlorate,  and  by  Claisen  and  Antweiler 
from  trichloracetyl  cyanide.  On  treatment  with  alkalis,  hj'droxyl- 
amine,  or  phenylhydrazine  at  the  ordinary  temperature,  it  is  resolved 
into  oxalic  acid  and  chloroform ;  by  reduction  in  acid  solution,  hydr- 
oxypropionic  acid  is  formed.  Ethylic  trichloropyruvate  boils  at  110" 
under  a  pressure  of  21  mm. :  it  forms  colourless  crystals  containing 
1  mol.  H2O,  and  melts  at  34-5".  J.  B.  T. 

Action  of  Hydrogen  Sulphide  on  Pyruvic  acid.     By  J.  M. 

Lov^N  (J.  pr.  Ghem.  [2],  47,  173— 182).— The  author  has  already 
dealt  with  this  subject  (Abstr.,  1884,  1298)  ;  he  further  discusses  the 
trithiodilactylic  acid,  C6H10S3O4,  obtained  by  saturating  a  50  per  cent, 
aqueous  solution  of  pyruvic  acid  with  hydrogen  sulphide,  and  adding 
fuming  hydrochloric  acid  until  the  solution  becomes  turbid.  The 
oily  liquid  which  now  separates  soon  crystallises,  and  may  be  re- 
crystallised  from  chloroform.  It  forms  lustrous  lamiuae,  melts  at  95% 
and  dissolv^es  in  hot  water,  from  which  it  separates  out  on  cooling 
in  the  oily  form,  but  afterwards  solidifies  ;  dilute  acids  dissolve  it  but 
little.  It  has  an  acid  reaction,  and  decomposes  carbonates.  Alkalis 
remove  sulphur  from  it,  even  in  the  cold.  Lead  acetate  gives  a  white 
and  copper  acetate  a  greenish  precipitate,  with  the  acid,  but  both  pre- 
cipitates soon  turn  black  from  formation  of  sulphide.  By  elimination 
of  sulphur,  it  yields  dithiodilactylic  acid  {loc.  cit.)  ;  by  reduction  with 
hydrogen  it  yields  hydrogen  sulphide  and  thiolactic  acid  ;  by  oxidation, 
it  yields  barium  a-sulphopropionate.  From  these  reactions,  the  author 
deduces  that  the  formula  S(S*C2H4'COOH)2  correctly  represents  the 
constitution  of  the  acid.  A.  G.  B. 

Solubility  of  Cream  of  Tartar  in  Dilute  Alcohol.      By  W. 

H.  Wenger  (Amer.  Ghem.  /.,  14,  624 — 625). — The  figures  in  the 
lower  line  give  the  number  of  grams  of  cream  of  tartar  which  dis- 
solve at  25°  in  1000  c.c.  of  aqueous  alcohol  of  the  percentage  strength 
given  by  the  corresponding  figure  in  the  upper  line. 
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Constitution  of  Leucine.  By  E.  Schulze  and  A.  Likiernik 
(Zeit.  physiol.  Chem.,  17,  513 — 535). — A  full  account  is  given  of  ex- 
periments previous!}^  published  (Abstr.,  1891,  681).  In  addition,  it 
is  found  that  leucine  prepared  from  various  sources,  fibrin,  elastic 
tissue,  &c.,  has  the  same  properties  as  those  already  described  in  the 
leucine  obtained  from  conglutin.  W.  D.  H. 

Nuclein  Bases.  By  C.  Wulff  (Zeit.  phijsiol.  Gfiem.,  17,  468-- 
510). — The  following  method  is  recommended  for  the  separation  of 
guanine  from  guano.  It  is  boiled  for  four  hours  with  dilute  sulph- 
uric acid,  cooled,  and  filtered;  the  filtrate  is  made  alkaline  with 
sodium  hydroxide  and  again  filtered.  To  the  filtrate,  ammoniacal 
silver  solution  is  added,  to  precipitate  the  guanine  and  uric  acid  ;  this 
precipitate  is  washed  with  cold  water  and  hot  water,  and  then  treated 
with  hot  dilute  hydrochloric  acid,  the  silver  chloride  filtered  off, 
and  the  filtrate  decolorised  with  animal  charcoal ;  the  guanine  is  then 
precipitated  therefrom  by  ammonia ;  a  small  quantity  of  urea  in  hob 
nitric  acid  is  added,  and  the  mixture  is  set  aside  to  crystallise.  The 
guanine  nitrate,  now  free  from  uric  acid,  is  dissolved  in  dilute  sodium 
hydroxide  and  the  guanine  precipitated  by  ammonium  chloride. 
This  last  procedure  gets  rid  of  traces  of  xanthine. 

Guanine  exists  in  guano  partly  as  a  calcium  compound  and  partly 
in  substances  like  nuclein.  From  these  it  is  liberated  by  the  pre- 
liminary treatment  with  hot  sulphuric  acid. 

The  decomposition  of  guanine  by  hydrochloric  acid  is  represented 
by  the  equation  C5H5N5O  +  7H.^0  =  4NH3  +  C.H5NO2  +  2CO2  + 
OH3O2. 

The  compounds  of  guanine  investigated  were  the  dichromate, 
C5H5l^50,H2Cr207,  orange-coloured,  four-sided  prisms,  giving  off  water 
when  heated  at  100° ;  the  picrate,  C5H5N 50,06113^307  +  H2O,  yellow 
needles,  losing  water  of  crystallisation  at  110°  and  decomposing  at  190°; 
the  ferricyanide,  (C5H5N50)4,H3Fe(CN)6  +  8H2O,  brown,  six-sided 
prisms,  losing  water  of  crystallisation  at  120 — 130°  ;  the  nitroferri- 
cyanide,  (C5H5]Sr50)2,IT2(ON)6NOFe  +  l^HaO,  four-sided  prisms ;  the 
metapJiosphate,  C5H5N50,HP03  +  o^HoO,  readily  soluble  in  water  and 
dilute  acids,  but  sparingly  in  ammonia ;  these  solubilities  go  against 
Liebermann's  hypothesis,  that  nuclein  is  proteid  metaphosphate ; 
adenine  forms  an  analogous  compound.     The  silver  'picrate, 

C5H,AgN50,,C6H3N307   +    liH20, 

is  sparingly  soluble  in  hot,  insoluble  in  cold  water  ;  the  hisCmuthoiodide 
has  the  formula  C5H5lSr50,HI,2Bil3  +  2H2O. 

Acetylcjuanine,  C5H4N'50Ac,  is  crystalline  and  sparingly  soluble  in 
water,  alcohol,  and  ether,  it  may  be  heated  to  260°  without  change  ; 
propionylguanine,  CaHiJSrsO'COEt,  is  crystalline  and  may  be  heated 
to  260"  without  change;  benzoyl  guanine,  CoHiNsO'COCsHg,  is  crys- 
talline, obtainable  with  difficulty  in  small  quantities ;  and  a  crystal- 
line ethylguauiue,  CsHiEtNsO,  may  be  heated  to  280°  without 
change.     Attempts  to  obtain  a  dimethyl  derivative  failed. 

The  formation  of  the  picrate  is  recommended  for  estimation  of 
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guanine.  Full  details  with  test  experiments  are  given.  Meta- 
phosphoric  acid  may  be  used  for  the  separation  of  guanine  from 
hypoxanthine  and  adenine,  but  thera  are  difficulties  yet  to  be  over- 
come. 

An  appendix  to  the  paper  gives  details  concerning  hypoxanthine 
picrate,  adenine  metaphosphate,  and  adenine  aurochloride. 

W.  D.  H. 

Oxidation  Products  of  some  Substances  containing  the 
Group  of  Atoms  C2N2O2.  By  A.  Angeli  {Ber.,  26,  593—595).— 
The  peroxides  of  certain  fatty  oximes  containing  aromatic  radicles, 

.,    .  .    .  n      i.  .1  ^  .  ,     CMe— CR 

that  is  to  say,  compounds  01  the  general  formula  -U  ^  >-v  -U    »  such  as 

those  derived  from  isosafrole,  isoapiole,  &c.,  contain  a  very  stable 
closed  chain,  and,  on  treatment  with  potassium  permanganate,  are 
sometimes  converted  into  acids  simply  by  the  oxidation  of  the  aro- 
matic radicle. 

NICMe 

An  acid  of  the  constitution     I  *      ^^^C'COOH    is   formed    when 

0-0 -N 

diisonitrosoisosafrole  peroxide,  I  *  ^C*C6H3<q>CH2,  is  oxid- 
ised with  potasssium  permanganate  in  alkaline  solution  ;  it  crystallises 
in  colourless  plates  or  needles,  and  melts  at  92°.  That  the  constitution 
of  this  compound  is  expressed  by  the  formula  given  above,  is  shown 
by  the  fact  that  it  can  also  be  obtained  by  oxidising  a/3-diisonitroso- 
butyric  acid  with  ice-cold  nitric  acid  of  sp.  gr.  1*45. 

It  would  seem  that  the  direct  combination  of  an  unsaturated  com- 
pound with  nitrous  acid  is  greatly  facilitated  when  the  former  con- 
tains two  double  linkings  in  close  proximity,  even  when  one  is 
present  in  a  closed  chain ;  derivatives  of  propenylbenzene,  for  ex- 
ample, are  readily  converted  into  crystalline  compounds  of  the 
general  formula  R'CaHs-l^zOa  and  R-C3H3*I^202,  whereas  the  corre- 
sponding allyl  derivatives  are  practically  unchanged  under  the  same 
conditions.  Again,  crotonic  acid  does  not  yield  an  additive  product 
with  nitrons  acid,  whereas  sorbic  acid,  which,  according  to  Fittig, 
has  the  constitution  CHMeiCH-CHiCH-COOH,  is  readily  converted 
into  a  nitrosite.  F.  S.  K. 

Nitrogen    Halogen   Compounds.      By    F.    Lexgfeld    and  J. 

Stieglitz     (Amer.    Chem.    J.,     15,     215—222). — Bromosuccinimide, 

CH2-C0 

'  „  >N"Br,  is  obtained  by  the  action  of  bromine  (32  grams)  on 
L»il2*L'U 

succinimide  (20  grams)  dissolved  in  ice-cold  aqueous  soda  (8  grams 
to  50  c.c).  It  crystallises  from  hot  benzene  in  colourless,  tetragonal 
prisms,  and  melts  at  172-5°  when  slowly  heated,  but  at  177'5 — 178*5" 
when  rapidly  heated.  With  acids,  bromine  is  liberated,  and  succin- 
imide regenerated,  whilst  with  ammonia,  nitrogen  is  evolved.  It  is 
slowly  decomposed  by  water,  but  is  quite  stable  when  dry.  When 
boiled  with  sodium  methoxide  (1  mol.)  in  dilute  methyl  alcohol 
solution,  it  forms  two  compounds,  one  of  which,  methoxysuccinamic 
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^acidy  OMe-NH'CO'CHg-CHa-COOH,  a  colourless,  crystalline  substance 
melting  at  77— 77'5°,  and  formed  only  in  small  quantity,  is  sparingly 
soluble  in  ether,  and  the  other,  the  methylic  salt  oi  this  acid,  a  colour- 
less, crystalline  substance  melting  at  33"5°  and  boiling  at  145'5  — 1465° 
under  20  mm.  pressure,  is  easily  soluble.  When  the  sodium  meth- 
oxide  solution  is  concentrated,  a  small  quantity  of  methylic  methoxy- 
^succinamate  is  formed,  together  with  some  succinimide,  but  the  greater 
part  of  the  product  consists  of  a  colourless,  crystalline  substance, 
'■CioHieOeNg,  which  is  hydrolysed  by  cold,  concentrated  hydrochloric 
acid  }^ielding  succinic  acid  and  a  neutral,  colourless,  crystalline  sub- 
:stance,C4H602N'2,  melting  with  decomposition  at  272°.  The  latter  may 
also  be  obtained  from  the  former  by  boiling  it  with  a  methyl  alcohol 
solution  of  sodium  methoxide  (1  mol.).  Jn.  W. 

Furfuryl  Alcohol  and  its  Derivatives.  By  L.  v.  Wissell  and  B. 
ToLLENS  (Annalen,  272,  291 — 306). — Furfuryl  alcohol,  prepared  by 
;Schii£'s  method  (Abstr.,  1891,  676)  and  paritied  by  distillation  with 
■steam,  boils  at  168 — 170",  and  is  soluble  in  water ;  its  sp.  gr,  is 
1*1354  at  20°/20".  Like  pyrroline,  it  is  very  sensitive  to  mineral  acids ; 
ithe  pure  alcohol  does  not  redden  aniline  acetate  paper. 

Furfuryl  methyl  ether,  CsHsO'OMe,  obtained  by  treating  furfuryl 
alcohol  with  potassium  hydroxide  and  methylic  iodide,  is  a  colourless, 
ipleasant  smelling  liquid  of  sp.  gr.  1*0315  at  20720°,  and  boils  at 
134^-136°. 

Furfuryl  ethyl  ether,  CsHgO'OEt,  is  a  mobile  oil  of  sp.  gr.  0*9884  at 
20720° ;  it  boils  at  148—150°.  The  'propyl  ether,  CsHaO'OPr,  boila 
at  164—168°  ;  its  sp.  gr.  is  0"9722  at  20720°.  The  amyl  ether, 
^OsHsO'O'CsHii,  boils  at  196 — 198°,  and  is  specifically  lighter  than 
water. 

Furfurylic  herizoate,  CsHsO'OBz,  prepared  by  shaking  the  alcohol  with 
•soda  and  benzoic  chloride,  seems  to  boil  at  275 — 285° ;  its  sp.  gr.  is 
^bout  1-1766  at  20720°.  The  corresponding  acetate,  GJI^O-OLq, 
boils  at  175—177° ;  its  sp.  gr.  is  1*1175  at  20°/20°.  F.  S.  K. 

Methylfurfuraldehyde  and  Methylpyromucic  acid.  Bj 
H.  B.  Hill  and  W.  L.  Jennings  {Amer.  Ghem.  J.,  15,  159—185).— 
Wood  was  subjected  to  dry  distillation  at  a  comparatively  low  tem- 
'perature,  and  a  considerable  amount  of  furfuraldehyde  was  fori^^ed, 
•together  with  substances  of  higher  boiling  point  (175 — 250°),  wlii^h. 
were  ultimately  resolved  by  fractionation  with  a  Hempel  bead  colu^in 
'into  two  liquids,  boiling  at  184—186°  and  200—220°  j-espective^y. 
The  first,  nearly  colourless,  and  forming  the  larger  part  of  the  pro- 
duct, showed  the  general  properties  of  an  aldehyde,  and  on  purific^- 
^tion  by  means  of  the  hydrogen  sodium  sulphite  compound,  proved  to 
be  methylfurfuraldehyde,  boiling  at  186 — ^187°  (corr.)  under  a  pressure 
of  760  mm.,  and  having  a  sp.  cfr.  of  1*1087  at  18718°.  It  smells  like 
its  lower  homologue,  forms  a  liquid  hydrazone  with  phenylhydrazine? 
gives  colour  tests  wilh  diazobenzenesulphonic  acid,  with  resorcinol 
■and  hydrochloric  acid  (orange-red),  and  with  pjrogallol  (carmine), 
but  apparently  does  not  restore  the  colour  to  rosaniline  decolorised  by 
Bulphurous  acid.     With  aqueous  ammonia,  like  aromatic  aldehydes,  it 
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yields  methylfurfuramide,  CieHigNsOa,  a  substance  crystallising  iw 
slender,  radiating  needles,  and  melting  at  86 — 87°.  Both  raetbylfur- 
furaldehyde  and  its  lower  homologue  are  converted  quantitatively 
into  the  corresponding  acids  by  oxidation  with  silver  oxide  in  boiling' 
aqueous  solution. 

Methylpyromucic  acid,  CiOHQMe'COOH,  crystallises  in  hexagonal 
prisms  or  plates,  melts  at  108 — 109°,  and  sublimes  readily  at  low 
temperatures.  The  barium  salt  (anhydrous),  calcium  salt,  witb 
2H2O,  silver  f^alt  (anhydrous),  sodium  salt  (anhydrous)  and  potassiuTit- 
salt  (anhydrous)  are  described.  The  ethylic  salt  boils  at  213 — 214** 
under  a  pressure  of  766  mm.,  and  does  not  crystallise.  It  is  con- 
verted by  ammonia  into  methylpyromucamide,  C^OHaMe'CONHj^ 
which  forms  long,  colourless  prisms,  and  melts  at  131°.  Methylpyro- 
mucic  acid  is  oxidised  by  moist  bromine  (2  mols.),  with  elimination  of 
carbonic  anhydride,  yielding/3-acetacrylic  acid,  CHAciCH'COOH,  melt- 
ing at  123 — 124°,  but  bj  the  addition  of  bromine,  it  is  converted  into 
a^-dibromolevulinic  acid,  melting  at  107 — 108°,  which  yields  a  phenyl- 
hydrazone,  NHPh-NiCMe-CHiCH-COOH,  melting  at  156—157°. 
The  methyl  group  of  methylpyromucic  acid  is,  therefore,  in  the 
^-position.  Methylpyromucic  acid  is  converted  by  fuming  sulphuric 
acid  into  a  sulphometJiylpyromucic  acid,  in  which  the  sulphonic  group 
is  probably  in  the  /^-position.  Dry  bromine  acting  in  the  cold 
(in  glacial  acetic  acid  solution)  elfects  nuclear  substitution,  as  ia 
aromatic  compounds,  a  hromomethylpyromucic  acid,  C40HBrMe*C00Hy 
being  formed,  which  crystallises  in  colourless,  branching  needles- 
and  melts  at  150 — 151°.  The  barium  salt  with  4H2O,  calcium,  salt 
with  3H2O,  silver  salt  (anhydrous),  and  potassium  salt  (anhydrous)- 
are  described.  Moist  bromine  (bromine  vapour,  2  mols.,  passed 
into  aqueous  solution)  or  dilute  nitric  acid  oxidises  and  hydrolyses 
the  bromo-acid  into  a  bromacetylacrylic  acid  melting  at  61°,  the 
exact  constitution  of  which  has  not  yet  been  determined.  A  small 
quantity  of  a  crystalline  substance  melting  at  90 — 91°  and  con- 
taining a  large  amount  of  bromine  is  simultaneously  formed  by 
the  action  of  the  latter.  Bromine  acting  on  metliylpyromucic 
acid  in  boiling  carbon  bisulphide  or  chloroform  solution  efiects- 
substitution  in  the  lateral  chain,  again  as  with  aromatic  compounds,. 
w-hromomethylpyromucic  acid,  CH.2Br*C40H2*COOH,  being  formed. 
This  crystallises  in  small,  clustered,  oblique  plates,  and  melts  at 
147 — 148°.  It  is  hydrolysed  by  hot  water  into  hydrogen  bromide 
and  vo-hydroxy methylpyromucic  acld^  OH'CH2*C40H2'GOOH,  melting 
at  162 — 163°,  and  thus  resembles  the  aromatic  lateral  chain  sub- 
stitution products.  By  brominating  the  nucleal  bromomethylpyro- 
mucic  acid  in  boiling  chloroform,  lateral  chain  substitution  is  effected,, 
and  w^-dibromometliylpyromucic  acid  is  formed.  This  crystallises  in- 
small,  oblique  tables,  and  melts  with  decomposition  at  175°.  It 
is  hydrolysed  by  water  into  w-hydroxy-fi-bromomethylpyromucic  acid,. 
which  crystallises  in  oblique  prisms,  and  melts  at  153-^154°.  The 
barium  salt  is  mentioned.  Like  aromatic  compounds,  methylpyro- 
mucic acid  forms  unstable  additive  products.  The  acid  in  chloroforna. 
solution,  for  instance,  when  cooled  by  a  freezing  mixture,  takes  up- 
bromine  (4  atoms)  to  form  the  tetrabromide  of  methylpyromucic  acid^ 
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C40H2MeBr4'COOH,  which  crystallises  in  flat  needles,  and  melts  with, 
decomposition  at  about  95°. 

The  fraction  boiling  at  200 — 220°  M'as  extracted  with  alkali,  and 
the  acidified  alkaline  extract  distilled  with  steam  ;  an  oil  was  obtained 
which  boiled  at  200 — 205°,  and  proved  to  be  guaiacol  (ortbomethoxy- 
phenol),  since  it  was  converted  by  bromine  into  tribromoguaiacol 
(m.  p.  115 — 116°)  and  the  latter  by  hydrolysis  into  catechol  (ra.  p. 
103—104° ;  b.  p.  240—242°).  Jx.  W. 

Derivatives  of  Pyromucamide.  By  C.  E.  Saunders  (Amer, 
Ghem.  J".,  15, 130 — 137). — jib-Bihromofurfuronitrile  is  prepared  by  dis- 
solving /3^-dibromopyromncamide  in  bromine  (6  atomic  proportions) 
and  treating  the  solution  with  a  cold  5  per  cent,  solution  of  sodium 
hydroxide,  when  it  rises  to  the  surface.  It  was  also  obtained  by  de- 
hydrating )8^-dibromopyromucamide  by  means  of  phosphorus  penta- 
chloride.  It  crystallises  from  superheated  alcohol  in  colourless 
laminae,  has  a  characteristic  odour,  melts  at  88°  (uncorr.),  boils  at 
225°  (uncorr.),  and  can  be  sublimed;  it  dissolves  in  ether  and  hot 
alcohol,  but  hardly  at  all  in  water.  When  acted  on  by  concentrated 
hydrochloric  acid,  it  yields  the  original  amide  and  /3^-dibromopyro- 
mucic  acid. 

Fyromucamide  tetrabromide  is  obtained  by  the  direct  action  of  brom- 
ine on  pyromucamide  below  0°.  It  forms  colourless,  lustrous  crystals^ 
melts  about  121°,  and  dissolves  to  some  extent  in  ethylic  acetate  and 
acetone,  but  is  almost  insoluble  in  most  other  organic  solvents  and 
quite  insoluble  in  water.  It  is  decomposed  by  boiling  with  water,, 
glacial  acetic  acid,  or  alcohol.  Alkalis  decompose  it  with  the  forma- 
tion of  yS7-dibromopyromucic  acid. 

When  pyromucamide  is  dissolved  in  bromine  water  and  the  solution 
is  made  alkaline,  a  dark  blue  (or  purple)  colour  is  produced.  If 
aniline  be  the  base  employed,  a  reddish  precipitate  is  produced,  which 
melts  with  decomposition  at  78°.  When  phenylhydrazine  is  used^ 
a  brilliant,  red  precipitate  is  obtained ;  this  can  be  crystallised  from 
an  alcoholic  solution  saturated  at  50° ;  its  composition  is  C11H11N3O2, 
corresponding  with  a  compound  of  1  mol.  of  phenylhydrazine  with 
1  niol.  of  pyromucamide,  less  2  atoms  of  hydrogen.  It  is  being- 
further  investigated.  A.  G.  B. 

Chlorosulphopyromucic  acids.  By  H.  B.  Hill  and  W.  S.  Hen- 
DRixsON  {Amer.  Chem.  /.,  15,  145 — 158). — /:i-Chloropyromucic  acid, 
prepared  by  the  action  of  sodium  amalgam  on  the  y^7-dichloro-acidy 
is  converted  by  fuming  sulphuric  acid  into  (3-chloro-d-sulphopyroniucic 
acid,  S03E-C40HCl*COOH,  which  crystallises  in  hemispherical 
masses  of  indistinct,  radiating  needles,  and  is  deliquescent.  The 
barium  salt  (+  H2O),  lead  salt  (+  4H2O),  amd  potassium  salt  {-\-  HgO) 
are  described.  On  attempting  to  eliminate  the  chlorine  by  means  of 
sodium  amalgam  in  alkaline  solution,  the  sulphonic  group  is  itself 
eJiminated,  and  the  chloro-acid  re-formed.  This  behaviour  is  charac- 
teristic of  the  ^-sulphopyromucic  acids.  The  sulphonic  group  is  also 
eliminated  by  oxidation  with  bromine,  chlorofumaric  acid  apparently 
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being  formed.  Fuming  nitric  acid  converts  the  chlorosnlphonic  acid 
into  the  corresponding  fi-cMoro-h-nitropyromucic  acid  with  H2O. 

yS^-Dichloropyromucic  acid  is  converted  by  fuming  sulphuric  acid 
into  (3<y-dichloro-^-sulphopyromucic  acid,  S03H*C40Cl2'COOH,  which 
crystallises  in  radiating  needles  and  is  deliquescent.  The  barium  salt 
with  5H2O,  lead  salt  with  3H2O,  and  potassium  salt  with  HgO  are 
described.  The  sulphonic  group  is  eliminated  by  oxidation  with 
bromine,  dichloromaleic  acid  being  formed. 

^-Chloropyromucic  acid  is  converted  by  fuming  sulphuric  acid  into 
ft-sulpho-8-chloropyromucic  acid,  which  crystallises  in  dendritic  needles. 
The  barium  salt  with  SHjO,  acid  barium  salt  with  4H2O,  calcium  salt 
with  2H2O,  lead  salt  with  H2O,  a^ud  potassium  salt  (anhydrous)  are  de- 
scribed. The  sulphonic  acid  yields  /3-sulphopyromucic  acid  on  reduc- 
tion with  zinc  dust  in  ammoniacal  solution.  On  oxidation  with  bromine, 
it  yields  either  sulphofumaric  acid  or  acc-chlorobromofurfuran-^-sulph- 
onicacidj  as  the  bromine  is  in  excess  or  limited  (1  mol.).  The  latter 
acid  forms  a  waxy,  deliquescent  mass  when  its  aqueous  solution  is 
evaporated.  The  barium  salt  with  H2O,  calcium  salt  with  2H2O,  lead 
salt  with  H2O,  and  potassium  salt  (anhydrous)  are  described. 

Jn.  W. 

Reactions  of  Dimolecular  Nitriles.  By  P.  S.  Burns  (J.  pr.  Chem. 
[2],  47,  105 — 134). — Throughout  this  paper  the  author  substitutes 
the  terms  dipropionitrile  and  diacetonitrile  for  imidopropionylethyl 
cyanide  and  imidoacetylmethyl  cyanide  respectively  (Abstr.,  1889, 
114).  The  compounds  of  benzoyl  with  dipropionitrile  have  been 
already  described  (Abstr.,  1891,  888;  1892,  450).  The  compound 
JSTBzlCMe-CHBz-CN  (m.  p.  158")  is  now  called  dibenzoyldiacetonitrile  ; 
it  and  its  reactions  have  also  been  described  (Abstr.,  1892,  450). 

Benzoyldiacetonitrile,  N'Bz!CMe'CH2*CN,is  prepared  by  mixing  ethyl- 
ic  benzoate,  sodium  ethoxide,  and  diacetonitrile  in  well  cooled  ether 
and  completing  the  reaction  on  the  water  bath  ;  the  sodium  compound 
separates  and  is  decomposed  by  water.  It  crystallises  in  long,  white 
needles,  melts  at  82°,  and  is  soluble  in  most  solvents  except  dilute 
acids,  alkalis,  and  water.  It  is  isomeric  with  the  imido-derivative 
(m.  p.  148°)  obtained  by  the  action  of  ammonia  on  a-cyanobenzoyl- 
acetone  {loc.  cit.)  ;  by  hydrolysis,  it  is  decomposed  into  cyanacetone, 
ammonia,  and  benzoic  acid. 

Benzoijlbenzacetonitrilsy  N<^ppi ^>CB['CN,  is  the  product  of 

the  action  of  benzoic  chloride  on  benzacetodinitrile  ;  it  crystallises  iu 
small,  silky,  yellow  needles,  melts  at  250°,  and  dissolves  in  benzene, 
carbon  bisulphide,  and  acetone,  but  not  in  ether,  alcohol,  acids,  or 
alkalis.  It  is  remarkably  stable  and  can  be  dissolved  in  strong  sulph- 
uric acid  without  change  ;  it  does  not  form  salts. 

Cyanacetoxime,  NOHiCMe'CHa'CN,  is  obtained  by  the  action  of 
hydroxylamine  hydrochloride  on  diacetonitrile  in  concentrated  aqueous 
solution  ;  it  crystallises  in  long  needles,  melts  at  96°,  and  is  soluble  iu 
ether,  alcohol,  hot  benzene,  and  alkalis ;  its  acetyl  derivative  crystal- 
lises in  small  prisms,  and  melts  at  169°.  Hot  hydrochloric  acid  con- 
verts it  into  cyanacetone  and  hydroxylamine  hydrochloride.  When 
heated  with  water,  it  undergoes  isomeric  change,  becoming  methyl- 
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■.isoxazolonimide,  ^^n^    ~~>C:NH,  which  forms  feathery  crystals, 

melts  at  84°,  and  is  easily  soluble  in  water,  alcohol,  ether,  and  benzene  ; 
its  hydrochloride  was  prepared.  Hot  hydrochloric  acid  decomposes 
it  with  formation  of  ammonium  chloride. 

Phenylisoxazolonimide,  CgHgNaO,  is  produced  when  hydroxylamine 
•acts  on  benzacetodinitrile  ;  it  has  been  already  obtained  (Obregia, 
Abstr.,  1892,  324)  by  the  action  of  hydroxylamine  on  cyanaceto- 
phenone  in  alkaline  solution.  Hydrochloric  acid  converts  it  into 
phenylisoxazolone  (Abstr.,  1891,  468).  The  hydrochloride  and  acetyl 
derivative  (m.  p.  164°)  of  the  imide  were  prepared.  In  ethereal  solu- 
tion it  absorbs  2  atoms  of  bromine,  forming  the  compound 

PhC<^£g^>CBr-NH2, 

which  is  white,  crystalline,  and  melts  with  decomposition  at  128 — 130°  ; 

;N^ O 

water  converts  it  into  the  monobromo-derivative,  PhC'^pTXT^  ^CO, 

which  crystallises  in  pale  yellow  prisms,  and  melts  with  decomposition 
at  134°. 

The  compound  CeHioNjO  is  produced  by  the  action  of  hydroxyl- 
amine on  dipropionitrile  ;  it  has  been  described  by  Hanriot  (Abstr., 
1892,  79)  as  amidomethylethylisoxazole,  but  the  author  shows  cause 
why  it  should  be  regarded  as  oximidodipropionitrile, 

CEt =^>o 

CMeH-C(NH) 

Gyanacetone  hydrazone,  CN'CHg'CMeiN'NHPh,  is  obtained  by  the 
:action  of  phenylhydrazine  on  diacetonitrile  in  acetic  acid ;  it  crys- 
tallises in  prismatic  needles  and  melts  at  97°;  its  hydrochloride  was 
prepared. 

Cyanacetophenone  hydrazone,  CN*CH2*CPh!]S'*NHPh,  from  benzaceto- 
-dinitrile  and  phenylhydrazine,  crystallises  in  prismatic  needles,  and 
melts  at  121°  (compare  Hanriot,  Abstr.,  1292,  324).  A.  G.  B. 

Amidophosphates.  By  H.  N.  Stokes  (Amer.  Ghem.  /.,  15, 
198 — 214) — Diphenylic  amidophosphate,  NH2*PO(OPh)2,  is  prepared 
by  boiling  phosphorus  oxychloride  (1  mol.)  with  phenol  (2  mols.)  in 
a  reflux  apparatus,  and  treating  the  alcoholic  solution  of  the  resulting 
product,  a  mixture  of  triphenylic  phosphate,  diphenylphosphoric 
chloride,  phenylphosphoric  dichloride,  and  unchanged  oxychloride, 
with  a  slight  excess  of  alcoholic  ammonia.  The  crystalline  amido- 
phosphate,  mixed  with  oily  phenylic  phosphates,  separates  on  the  addi- 
tion of  water,  and  is  purified  in  the  usual  way.  Diphenylic  amido- 
pliosphate  forms  brilliant,  colourless  crystals,  melts  at  148°,  and  sub- 
limes at  230°,  with  partial  decomposition  into  phenol,  ammonia,  and 
.a  non-volatile  substance  containing  phosphorus.  Phenylic  hydrogen 
amidophosphate  is  obtained  in  solution  by  decomposing  phenylic  lead 
■amidophosphate  with  hydrogen  sulphide.  The  ammonium,  silver,  and 
harium  salts  are  also    described.      The   phenylic   hydrogen    amido- 


316  ABSTRACTS  OF  CHEMICAL  PAPERS. 

phosphate  takes  up  water  to  form  phenylic  hydrogen  amTrKyriiiim  jplios- 
phate,  which  with  silver  nitrate  gives  a  crystalline  precipitate  of 
phenylic  diargentic  phosphate.  Potassium  hydrogen  amidojjhosphate  i» 
obtained  by  hydrolysis  of  the  phenylic  salt  with  potash.  The 
preparation  and  properties  of  numerous  metallic  salts  are  also- 
described.  The  silver  salt  is  decomposed  on  ignition  into  a  stable 
silver  pyrimidophosphate,  NH[PO(OAg)2]2.  Free  amidophosphoric 
acid  is  obtained  in  solution  by  passing  hydrogen  sulphide  through  an^ 
aqueous  suspension  of  the  silver  salt,  and  is  precipitated  by  alcohol 
in  colourless,  microscopic  crystals.  It  is  sweet  to  the  taste,  and  is 
nothydrolysed  by  caustic  alkalis.  Its  alkali  hydrogen  salts  precipitate 
metallic  hydrogen  salts  from  metallic  solutions,  and  its  normal  alkali 
salts  give  normal  metallic  salts.  Jn.  W. 

Alkali  Phenoxides.  By  de  Forcrand  {Compt.  rend.,  116,  192 — 
194  and  437 — 439). — The  author  has  prepared  and  analysed  the- 
compound  C6H60,KOH,H20  or  C6H5-OK,2H20,  obtained  in  brilliant, 
lamellae  by  Romei's  method  of  mixing  and  concentrating  alcoholic 
solutions  of  the  two  constituents,  and  also  by  concentrating  mixed 
aqueous  solutions. 

The  compound  C6H60,ISraHO,4H20  or  C6H5-ON'a,5H20  is  obtained 
in  crystals  by  concentrating  mixed  aqueous  solutions  of  the  con- 
stituents ;  and  the  compound  C6H60,NaOH,2H20  or  C6H6-ONa,3H20^ 
by  Homei's  method  of  concentrated  mixed  alcoholic  solutions. 

When  placed  in  a  dry  vacuum  for  several  weeks,  all  these  com- 
pounds lose  water,  and  although  they  do  not  become  completely 
anhydrous,  the  composition  of  the  residues  agrees  much  more  closely 
with  the  formula  CeHsMO  than  with  the  formula  CeHsOjMOH. 

It  follows  that  Romei's  statements  are  incorrect,  and  that  the  so- 
called  hydrated  alkali  phenates  are  really  hydrates  of  the  phenoxides^ 
the  general  formula  being  CeHgMO  +  ^H20.  This  view  is  supported 
by  their  thermochemical  behaviour. 

The  heats  of  dissolution  of  the  compounds  CsHgNaO  +  3H20^ 
C6H5NaO  +  5H2O,  and  CgHsKO  +  2H2O  are  respectively  4-0-94  Cal.^ 
—4*29  Cal.,  and  +0'12  Cal.  If  the  compounds  are  regarded  as  mole- 
cular compounds  of  phenol  and  the  alkali  hydroxides,  these  values- 
would  lead  to  heats  of  formation  much  too  high  for  efflorescent 
hydrates,  whereas  the  numbers  calculated  on  the  assumption  that 
the  metal  has  displaced  the  hydrogen  in  the  hydroxyl  group  are  of 
the  same  order  of  magnitude  as  in  the  case  of  other  efflorescent 
hydrates.  This  furnishes  additional  evidence  that  the  true  constitu- 
tion of  these  compounds  is  represented  by  the  formula  CeHsMO  + 
nli.O.  C.  H.  B. 

Derivatives  of  Dibromothymol.  By  F.  Pellacani  {Gazzetta,  22, 
ii,  683 — 586). — Methyldibromothyrnol,  CeHMePrBra-OMe,  may  be  pre- 
pared by  the  general  method  from  dibromothymol ;  it  is  a  yellow^oil^ 
which  does  not  solidify  at  —18°. 

Ethijlenedibromothymol,  C2H4(0'C6HMePrBr2)2,  is  obtained  by  the- 
action  of  alcoholic  potash  and  ethylenic  bromide  on  dibromothymol ;. 
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it  forms   lustrous  needles,  melting  at  151—153°,  and  is  very  soluble 
in  acetic  acid  or  light  petroleum,  bat  only  sparingly  so  in  alcohol. 

Acetyldibro7nothymoI,  CeHMePrBrg'OAc,  is  a  syrupy,  yellow  oil, 
which  does  not  solidify  at  — 18°.  Benzoyldibromothymol  is  obtained 
in  minute,  lustrous,  colourless  prisms,  melting  at  88 — 90° ;  it  is  very 
-soluble  in  alcohol,  light  petroleum,  or  glacial  acetic  acid. 

W.  J.  P. 

Action  of  Chlorine  on  Phenols.  By  T.  Zincke  (Ber.,  26, 
498—512;  see  also  Abstr.,  1891,  689;  this  vol.,  i,  259).— A  further 
•examination  of  the  acid,  C6CI5H3O3,  obtained  from  pentachloro- 
Tesorcinol,  shows  that  it  has  the  constitution 

CHCVCO-CCIICH-CCVCOOH ; 

;and  therefore  that  pentachlororesorcinol  and  hexachlororesorcinol  are 
decomposed  in  a  similar  way. 

Hexachlororesorcinol,  when  treated  with  bleaching  powder  in 
racetic  acid  solution,  yields  an  acid  of  the  constitution 

CCVCO-CCliCCl-CCls-COOH. 

A  similar  reaction  takes  place  with  pentachlororesorcinol,  when  tri- 
chloroacetyltrichlorocrotonic  acid,  CCIa'CO-CCliCH-CClg-COOH,  is 
■obtained.  In  the  absence  of  acetic  acid,  however,  the  pentachloro- 
Tesorcinol  is  converted  into  trichloracetyl-/3-chloracrylic  acid, 
CCU-CO-CCKCH-COOH.  The  same  acid  is  also  obtained  by  the 
taction  of  bleachino^  powder  on  trichloracetylchlorocrotonic  acid, 
•and  on  the  acid  C6CI5H3O3  obtained  from  pentachlororesorcinol. 
Of  the  acids  CHCl2-CO'CCi:CCl-CCl2-COOH  and 

CCl3-C0-CCi:CCl-CClo-C00H 

-obtained  from  hexachlororesorcinol,  the  first  is  easily  converted 
into  the  second  by  the  action  of  bleaching  powder  ;  but  the  second  is 
very  stable  towards  bleaching  powder,  and  when  treated  with  a  con- 
centrated solution,  is  precipitated  as  calcium  salt.  In  dilute  solution, 
however,  it  is  slowly  converted  into  the  acid  CCU-CO'CCKCCl'COOH, 
which,  however,  cannot  be  isolated,  but  decomposes  yielding  di- 
chloromaleic  acid.  If,  however,  the  action  takes  place  in  acetic 
acid  solution,  the  compound  CCl3'CO*CCl!CCl'CCl3  is  obtained,  and 
this  is  identical  with  the  substance  obtained  by  Zincke  and  v.  Lohr 
from  tetrachlorodiketopentene  (Abstr.,  1892,  1186). 
Of  the  acids  CHCVCO-GCKCMe-CCVCOOH  and 

CCls-CO-CCliCMe-CCls-COOH 

obtained  from  pentachlororcinol,  the  former  is  easily  converted  into 
the  latter  by  the  action  of  bleaching  powder.  The  latter  acid  then 
yields  trichloracetylchloromethylacrylic  acid. 

The  acids  containing  the  group  CCVCOOH  are  not  easily  con- 
verted by  bleaching  powder  into  the  acid  containing  one  carbon  atom 
less;  the   group  CCVCOOH  either  withstands  the  oxidation,  or  is 
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converted  into  CCI3.  If,  however,  these  acids  are  first  treated  with- 
soda,  they  are  converted  into  ^a-diketonic  acids,  and  the  latter  are- 
easily  oxidised  (see  following  abstract). 

Tnchloracetyliricklorocrotonic  acid  separates  from  benzene  in  short, 
colourless  crystals,  and  melts  at  96°.  When  treated  with  sodium 
hydroxide,  it  yields  chlorofoim  and  an  oily,  uncharacteristic  acid. 
With  sodium  carbonate,  very  little  chloroform  is  formed,  and  an  oily 
acid  is  obtained,  which,  on  heating,  yields  the  pentene  derivative- 
C5CI3HO2,  and  when  oxidised  with  bleaching  powder  is  converted 
into  dichloracetyl-^-chloracrylic  acid.  When  dissolved  in  acetic 
acid,  and  subjected  to  steam  distillation,  it  is  converted  into  the 
ketone  CCla'Cb-CCKCH-CHCla.  This  is  a  heavy,  highly-refractive, 
yellow  oil,  which  has  a  characteristic  odoar  resembling  that  of  camphor, 
boils  at  122 — 124°  under  18—20  mm.  pressure,  and  when  treated  with 
alkali,  yields  chloroform  and  an  oily  acid. 

Trichlor acety  I- ^-chlor acrylic  acid  crystallises  in  white,  satiny  leaf- 
lets, and  melts  at  126°.  The  methylic  salt  crystallises  in  colourless 
tablets,  and  melts  at  71°.  When  allowed  to  remain  with  excess  of 
10  per  cent,  soda  for  24  hours,  it  is  converted  into  chloroform 
and  chloromaleic  acid,  C00H'CH!CC1*C00H ;  this  crystallises  in 
white  needles,  sinters  at  95 — 96'^,  and  melts  at  108°.  The  potassium 
hydrogen    salt    crystallises    in    rosettes    of    colourless  needles.      The 

harium  salt,  C2HCl<CpQQ>-Ba,2H20,  crystallises  in  white  crusts.  The 

author  has  also  prepared  chloromaleic  acid  from  chlorofamaric  acid, 
and  finds  that  it  is  identical  with  the  above  acid. 

Perchloracetylacrylic  acid,  CCla-CO-CCKCCl-COOH,  is  obtained 
when  the  acid  C6HCI7O3,  from  hexachlororesorcinol  is  treated  with 
sodium  carbonate,  and  then  cautiously  oxidised  with  bleaching- 
powder.  It  crystallises  with  water,  melts  at  50°,  when  dry  melts  at 
83 — 84°,  and  is  identical  with  the  perchloracetylacrylic  acid  described 
by  Zincke  and  v.  Lohr  (Abstr.,  1892,  1186). 

Trichloracetylchloromethylacrylic  acid,  CCls'CO'CCKCMe'COOH,  is- 
best  obtained  by  treating  the  acid  CCla-CO-CCKCMe-CCla'COOH 
(from  pentachlororcinol)  with  sodium  carbonate,  and  then  oxidising 
with  bleaching  powder.  It  crystallises  in  colourless  needles  or  prisms,, 
melts  at  135"^,  and  when  treated  with  sodium  hydroxide  yields  chloro- 
form and  chlorocitraconic  acid.  E.  C.  R. 

Conversion  of  the  Ketochlorides  of  Resorcinol  and  OrcinoL 
into  Pentene  Derivatives.  By  T.  Zincke  and  0.  Fuchs  {Ber.,  26, 
513 — 521;  compare  this  vol.,  i,  259). — The  chlorinated  ^-ketonic- 
acids  obtained  from  the  ketochlorides  of  resorcinol  and  orcinol  are- 
converted  into  chlorine  derivatives  of  metadikopentene  by  heating 
them  with  10 — 15  parts  of  concentrated  sulphuric  acid,  pouring- 
the  product  on  to  ice,  and  then  subjecting  it  to  steam  distillation. 
The  diketopentenes  are  also  obtained  by  treating  the  ketonic  acid& 
with  sodium  carbonate,  allowing  the  faintly  alkaline  mixture  to 
remain  for  a  short  time,  then  acidifying  with  hydrochloric  acid  and 
extracting  with  ether.  On  evaporating  the  ethereal  solution,. 
a  viscid,  yellow  oil  is  obtained,  which  is  a  ^a-diketonic  acid ;  thisy 
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when  cautiously  heated  on  the  water-bath,  decomposes  and  yields 
the  diketopentene. 

The  acid,  CCVCO-CCl^-CHCl-CCl/COOH,  from  penfcachlorores- 
orcinol,  is  easily  converted  into  tetrachlorodiketopentene  by  boiling 
with  water,  but  with  soda,  it  yields  chloroform  and  pentachloroglularic- 
acid.     The  other  acids,  with  the  exception  of  the  acid 

CHCVCO-CCr.CCl-CCVCOOH, 

which  yields  perchloroketoindene,  require  to  be  treated  as  described 
above,  but  bye-products  are  always  obtained.  Thus  acids  containing 
the  group  CCls'CO  yield  chloroform,  and  the  acid 

CHCl,-C0-CCi:CMe-CCl2-C00H 

yields  the  compound  CsClaMeO. 

CCl'CO 
Bichlorodihetojpentene^  M  ">CHC1,  crystallises  in  white,  silky 

needles,  melts  at  89°,  sublimes  in  slender  needles,  boils  without  de- 
composition, and  when  warm  has  a  characteristic  odour.  It  is- 
not  attacked  by  sodium  carbonate,  and  yields  a  brownish  solution 
with  sodium  hydroxide.  When  treated  with  bleaching  powder  in 
acetic  acid  solution,  it  yields  trichloracetyl-/3-chloracry]ic  acid, 
CCl3-C0-CCi:CH-C00H  (m.  p.  126°).  The  azine,  CuH^ClNaO,  ob- 
tained by  warming  an  alcoholic  solution  of  the  diketone  with  ortho- 
phenylenediamine,  crystallises  from  benzene  in  red  needles,  which 
sinter  at  160°,  and  melt  at  170°  with  decomposition,  and  from 
alcohol  or  acetic  acid  in  slender,  yellow  needles,  which  melt  at 
160 — 165°  with  decomposition ;  both  modifications  give  with  soda  a 
sparingly  soluble,  yellow  salt,  and  with  hydrochloric  acid  a  yellow 
precipitate. 

CCl-CO 
TJnsymmetrical  trichlorodiJcetopentene,  ij  ]>CCl2,  crystallises  in: 

stout,  colourless  needles,  melts  at  69°,  is  volatile  with  steam,  is  not 
attacked  by  sodium  carbonate,  but  is  decomposed  by  sodium  hydroxide,, 
and  yields  resins  with  orthophenylenediamine. 

Symmetrical  trichlorodilcetopentene,  n  >>CHC1,  crystallises  in 

colourless  needles,  melts  at  49 — 50°,  and  closely  resembles  the  pre- 
ceding compound,  but  with  orthophenylenediamine,  yields  a  com- 
pound which  crystallises  in  beautiful  red  needles,  blackens  at  185°,. 
and  melts  at  190— 195^^. 

CCl  'CO 
Dichlorodiketomethylpentene,  M  >CH01  (see  also  this  vol., 

i,  260),  crystallises  in  thin,  colourless  tablets,  and  melts  at  81°.  The- 
azine  crystallises  in  slender,  yellow  needles,  and  melts  at  186°. 

CCl'CO 

TrichlorodiJcetomethylpentene,    H  ]>CCl2,   crystallises  in  short,. 

colourless  needles  or  prisms,  melts  at  64 — 65°,  and  yields  resins  with, 
orthophenylenediamine. 
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CO 
Perohloroketoindene,   C6Cl4<Cpp]^C)Cl,  is  obtained  by    dissolving 

the  acid  CHCla'CO-CCliCCl-CCl^-COOH  in  sodium  carbonate,  and  after 
allowing  the  mixture  to  remain  for  a  time,  filtering  off  the  precipitate 
which  is  formed  and  adding  hydrochloric  acid  to  the  clear  liquid.  The 
precipitate  thus  obtained  crystallises  in  yellow  plates,  melts  at  148", 
and  is  identical  with  the  perchloroketoindene  described  by  Zincke 
And  Gunther  (this  vol.,  i,  344).  E.  C.  R. 

Creosotes  and  Guaiacol.  By  A.  Bi^hal  and  E.  Choay  (Gompt. 
-rend.,  116,  197 — 200). — Officinal  creosotes  are  mixtures  of  very  vari- 
able composition.  Their  analysis  is  based  on  the  following  facts. 
(1)  When  a  current  of  hydrogen  bromide  is  passed  into  a  heated 
mixture  of  creosote  under  ordinary  pressure,  the  methyl  derivatives 
are  completely  demethylated.  (2)  Phenols  are  volatile  in  water 
vapour,  whilst  polyphenols  are  practically  non-volatile.  (3)  From 
the  aqueous  solution,  ether  completely  removes  catechol  and  homo- 
catechol,  together  with  any  traces  of  phenols  that  may  be  left. 
(4)  Catechol  and  homocatechtol  can  be  separated  with  considerable 
accuracy  by  means  of  benzene. 

Guaiacol. — Commercial  guaiacol  is  very  impure,  and  rarely  con- 
tains more  than  50  per  cent,  of  the  pure  compound.  It  is  generally 
described  as  a  liquid,  but  the  values  attached  to  its  boiling  point  and 
sp.  gr.  are  very  various. 

In  order  to  obtain  the  pure  compound,  58  grams  of  sodium  is 
dissolved  in  methyl  alcohol,  mixed  with  a  solution  of  270  grams  of 
catechol  in  methyl  alcohol,  and  heated  at  120 — 130^  with  excess  of 
methylic  iodide  in  an  autoclave.  After  distilling  off  the  alcohol,  the 
product  is  distilled  in  a  current  of  steam,  the  guaiacol  dissolved  in 
;Sodium  hydroxide  solution,  and  agitated  with  ether  to  remove 
veratrol.  The  guaiacol  is  liberated  by  means  of  hydrochloric  acid,  dis- 
tilled in  a  current  of  steam,  and  afterwards  fractionated.  The  portion 
boiling  at  205 — 207°  is  cooled  by  means  of  methylic  chloride,  when 
th.e  pure  guaiacol  crystallises.  It  is  a  white,  solid  compound  which 
crystallises  readily  in  uniaxial  dihexagonal  prisms  ;  it  melts  at  28*5°, 
.and  boils  at  205*1°.  When  melted,  guaiacol  remains  indefinitely  in 
superfusion.  Its  sp.  gr.  at  0°  =  1*1534,  and  at  15°  1*143.  It  dis- 
solves in  most  organic  solvents,  including  anhydrous  glycerol,  but  it 
-does  not  dissolve  in  officinal  glycerol.  If,  however,  the  latter  is 
beated,  the  guaiacol  dissolves  readily,  but  separates  as  an  oil  on 
cooling.  Guaiacol  crystallises  readily  from  light  petroleum.  It  has 
a  sweet  and  intensely  astringent  taste,  but  does  not  attack  the 
mucous  membrane.  C.  H.  B. 


Additive  Products  of  Benzoquinone  and  Toluquinone.     By 

T.  H.  Clark  (Amer.  Chem.  /.,  14,  553 — 576). — Contains  the  experi- 
mental data  upon  which  some  conclusions  already  published  by  Nef 
(Abstr.,  1891,  1348;  compare  also  1892,  1272)  are  based,  and  an 
;account  of  some  further  experiments.  Five  additive  products  of 
.benzoquinone  have  so  far  been  obtained ;  a  di-  and  a  tetra-bromide,  a 


ORGANIC  CHEMISTRY.  321 

di-  and  a  tetra-cliloride,  and  a  dichloride-di bromide.  Tliese  are 
stable,  especially  the  chlorine  derivatives.  The  dichloride  and  di- 
bromide  have  a  faint,  quinone-like  odour,  are  light  coloured,  and 
dissolve  moderately  in  organic  solvents,  and  v^ithout  change  in 
fuming  nitric  acid.  The  other  three  are  colourless,  inodorous,  and 
very  sparingly  soluble  in  organic  solvents ;  they  dissolve  with  diffi- 
culty and  without  change  in  warm  fuming  nitric  acid.  All  five  are 
instantly  decomposed  by  dilute  aqueous  soda ;  they  all  lose  hydrogen 
haloid  (1  or  2  mols.)  when  their  alcoholic  solutions  are  warmed,  and 
form  one,  or  two  isomeric,  halogen-substituted  benzoquinones.  When 
reduced  with  zinc  and  acetic  acid,  they  all  yield  quinol.  Tolu- 
quinone  forms  a  dibromide  and  a  dichloride  [Me  :  O2  :  Br2  (or  CI2)  = 
6:1:4:2:3],  but  no  tetrahalogen  additive  product.  These  pro- 
ducts closely  resemble  the  corresponding  benzoquinone  derivatives. 
When  reduced  with  zinc  and  acetic  acid,  they  yield  toluquinol. 
When  their  alcoholic  solutions  are  boiled,  they  lose  halogen  hydride, 
and  form  mixtures  of  meta-  and  para-chloro-  (or  bromo-)  toluquinone. 
This  shows  that  the  halogen  atoms  must  have  been  added  on  in  the 
2  :  3-,  and  not  in  the  5  :  6-,  positions.  That  the  addition  of  2  halogen 
atoms  always  takes  place  in  ortho-positions  is  proved  by  the  fact  that 
benzoquinone  dichloride-dibromide,  formed  by  the  successive  addition 
of  2Cl  and  2Br,  yields,  when  warmed  in  alcoholic  solution,  a  mixture 
of  meta-  and  para-chlorobromoquinone  [O2 :  CI  :  Br  =  1  :  4  :  2  :  6  and 
1  :  4  :  6  :  3]  in  about  equal  proportions. 

The  corrected  melting  points  of  the  chlorine  additive  products  are 
given,  and  differ  slightly  from  those  previously  quoted.  The  di- 
chloride melts  at  146°,  and  then  decomposes  at  about  185°,  but  the 
solid  sublimes  without  decomposition ;  it  was  obtained  in  colourless, 
transparent  plates  by  recrystallisation  from  acetic  acid.  The  tetra- 
chloride darkens  at  about  185°,  and  usually  melts  at  226°,  but  often 
sublimes  without  melting  at  236°.  The  dichloride-dibromide  melts 
at  202 — 203°  with  decomposition,  part  subliming  at  the  same  time. 
Incidentally  it  is  mentioned  that  a  good  method  of  preparing  the 
quinones  is  to  dissolve  quinol  (or  orthotoluidine)  in  dilute  sulphuric 
acid,  add  manganese  dioxide,  distil  the  mixture  with  steam,  cool  the 
distillate  with  ice  and  salt,  and  filter  off  the  solid  benzo-  (or  tolu-) 
quinone. 

Three  substances  previously  mentioned  (Abstr.,  1891,  1348)  are 
also  more  accurately  described.  Chlorohromaniline  [NH2  :  CI  :  Br  = 
1:2:5]  crystallises  from  water  in  fine,  silky,  white  needles  melting 
at  44-5°.  Its  hydrochloride,  C6H5ClBr]S',HCl  +  H2O,  melting  at  196°, 
and  sulphate,  (C6H6ClBrN)2,H2S04,  were  prepared.  Bromochloropara- 
nitrophenol  [OH  :  CI  :  NO2  :  Br  =  1:2:4:6]  forms  white  crystals 
melting  at  139*5°.  When  reduced  with  tin  and  hydrochloric  acid,  it 
yielded  hromochloroparamidophenol  stannocMoride  as  long,  silky,  white 
needles  melting  at  228°.  The  sulphate  forms  white,  silky  needles 
melting  at  221°,  and  the  base  itself  long,  colourless  needles,  but 
neither  of  these  was  obtained  quite  pure. 

Toluquinone  dichloride,  obtained  by  passing  chlorine  into  a  chloro- 
form solution  of  the  quincne,  is  a  white,  crystalline  substance  which 
melts  at  135 — 136°,  and  then  decomposes  at  about  164°,  but  can  also 
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be  sublimed  nnclianged.  The  dibromide  forms  pale  yellow  crystals^ 
melting  at  61 — 62°,  and  subliming  at  a  higher  temperature. 

The  action  of  hydrochloric  acid  on  benzoquinone  does  not  give  rise  to 
a  hydrochloride.  When  the  dry  gas  is  passed  into  a  chloroform  solu- 
tion of  the  quinone,  the  following  reactions  occur ;  the  hydrochloric 
acid  first  reduces  the  quinone,  setting  free  chlorine,  which  remains 
dissolved,  and  forming  quinol,  which  at  once  combines  with  unchanged 
quinone  to  form  quinhydrone ;  the  latter  is  then  attacked  by  more 
hydrochloric  acid,  which  reduces  the  quinone  part  of  it  to  quinol, 
setting  more  chlorine  free.  The  whole  of  the  chlorine  set  free  now 
attacks  the  quinol  which  has  been  formed,  and  converts  it  into 
chloroquinol,  which  is  obtained  as  the  sole  final  product  of  the 
reaction.  In  the  case  of  toluquinone,  the  reaction  is  similar,  and  a 
mixture  of  much  para-  with  some  meta-chlorotoluquinol  is  obtained. 

Quinhydrone,  when  heated  in  chloroform  solution  with  dry  gaseous 
hydrogen  chloride,  yields  a  mixture  of  quinol  and  chloroquinol  in 
molecular  proportion.  A  chloroquinhy drone ,  C6H4(OH)2,C6H3C102, 
may  be  obtained  by  mixing  ethereal  solutions  of  quinol  and  chloro- 
quinone  ;  it  is  readily  decomposed  by  solvents.  Quinone  and  chloro- 
quinol do  not,  however,  yield  a  similar  compound ;  as  a  result  of 
mixing  their  ethereal  solutions,  much  chloroquinol  and  quinone,  and 
some  quinol  and  chloroquinone,  were  obtained.  C.  F.  B. 

Some  Derivatives  of  Chloranil.  By  H.  S.  Grindley  and  C.  L. 
Jackson  {Ber.,  26,  397 — 398). — If  chloranil  is  treated  with  sodium 
phenoxide,  diphenoxydichloroquinone,  C6Cl202(OPh)2,  is  obtained  in 
red  needles  melting  at  242°.  When  reduced  w4th  hydriodic  acid,  this 
substance  yields  the  corresponding  qtiinol  in  white  needles  melting  at 
197°.  When  treated  with  ethylic  sodiomalonate,  a  blue  precipitate  is 
obtained,  changing  to  yellow  when  the  solution  is  acidified.  The 
yellow  substance,  which  crystallises  in  needles,  is  a  molecular  com- 
pound, C6Cl302,2CH(COOEt)2 ;  it  is  reduced  by  hydriodic  acid  to 
a  white  substance,  probably  the  quinol.  The  blue  substance  is  its 
sodium  derivative,  C6Cl202,2CNa(COOEt)2.  C.  F.  B. 

Mercuranilido-compounds.  By  A.  Piccinini  and  G.  Ruspagguri 
(Gazzetta,  22,  ii,  604 — 610). — The  double  hydrochloride  of  mercuro- 
phenylamine  and  aniline  prepared  by  Pesci  (Abstr.,  1892,  1448)  was 
stated  by  him  to  be  identical  with  a  compound  obtained  in  another 
way  by  Gerhardt  and  by  Schiff.  The  authors  now  establish  the 
identity  of  the  products  from  the  two  sources,  showing  that  they 
yield  the  same  substance  when  heated  with  water  ;  this  remains  as  a 
yellowish,  insoluble  powder  having  the  composition 

2NPhHg,HCl,HgCl2; 

on  treatment  with  hydrogen  sulphide,  it  yields  aniline  hydrochloride, 
mercuric  sulphide,  and  hydrochloric  acid. 

Tlie  substance  prepared  by  Schiff,  by  the  action  of  aniline  on 
mercuric  acetate  solution,  yields  mercurophenylamine  acetate  when 
treated  with  water;   it  must   therefore    be   considered  as  a  double 
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acetate  of  inercuroplienylamine  and  aniline  having  the  composition 

:N'H2Ph,C2H402,NPhHg,C2H402. 

A  substance  to  which  the  formula  2N"H^Ph,Hg(N'03)2  has  been 
assigned,  is  obtained  by  the  action  of  aniline  on  mercuric  nitrate  in 
aqueous  solution ;  on  treating  it  with  boiling  water,  a  compound  of 
the  composition  N'2H2Ph2,Hg2(^03)2  is  sapposed  to  be  formed.  The 
authors  find,  however,  that  the  former  substance  should  be  considered 
as  a  double  salt  of  aniline  and  mercurophenylamine,  as  on  boiling 
^th  water  it  yields  mercurophenylamine  nitrate;  they  conclude, 
further,  that  all  the  supposed  mercuranilido-compounds  are  really 
'double  salts  of  aniline  and  mercurophenylamine.  W.  J.  P. 

Direct    Conversion    of    Aniline    into    Nitrobenzene.      By 

Trud'homme  (Bull.  Soc.  Ghim.  [3],  7,  621 — 623 ;  compare  Bamberger 
and  Meimberg,  next  abstract). — When  a  mixture  of  aniline,  hydrogen 
peroxide,  and  water,  with  or  Avithout  the  addition  of  magnesia,  is 
heated  in  a  reflux  apparatus,  the  principal  products  are  paramido- 
phenol,  azobenzene,  azoxybenzene,  and  nitrobenzene. 

Azobenzene  and  azoxybenzene  are  not  converted  into  nitrobenzene 
when  similarly  treated  with  hydrogen  peroxide.  A.  R.  L. 

Direct  Conversion  of  Aniline  into  Nitrobenzene.  By  E. 
Bamberger  and  F.  Meimberg  (Ber.,  26,  496 — 497;  compare  Prud'- 
homme,  preceding  abstract). — When  potassium  permanganate  (120 
grams)  dissolved  in  water  (3  litres)  is  gradually  dropped  into  a  solu- 
tion of  aniline  (8  grams)  in  water  (360  grams)  at  0°,  the  mixture 
being  kept  in  agitation  for  8 — 9  hours,  and  filtered,  ether  extracts  a 
l3rown  oil.  On  distilling  the  latter  in  a  current  of  steam,  nitro- 
benzene and  azobenzene  (but  no  nitrosobenzene)  pass  over,  and  an 
unknown  compound  melting  at  226°  remains.  The  amounts  of  the 
products  are  small. 

By  reducing  an  alkaline  solution  of  diazobenzene  with  stannous 
oxide  at  —10°,  hydrazobenzene  and  phenylhydrazine  are  formed. 

A.  R.  L. 

Action  of  Phosphorus  Oxychloride  and  of  Phosphorus  Thio- 
•chloride  on  Aromatic  Amines.  By  P.  Rudert  {Ber.,  26,  565—575). 
— PJiosphoric  orthotcluidide,  PO(NH*C6H4Me)3,  is  formed  by  the  action 
of  phosphorus  oxychloride  on  orthotoluidine.  It  crystallises  in 
colourless,  or  reddish,  needles  or  plates,  melts  at  225°,  is  decomposed 
by  boiling  concentrated  hydrochloric  acid  or  soda,  and  is  very 
readily  acted  on  by  oxidising  agents.  The  6romo- derivative, 
PO(]N'H*C6H3MeBr)3,  crystallises  in  slender,  almost  colourless  needles, 
and  melts  at  253°.  The  ^iii^ro-derivative,  PO(NH-C6H3Me-NOo)3,  is  a 
pale  yellow,  crystalline  powder,  but  it  was  not  obtained  in  a  pure 
condition. 

BiorthotoluidopTiospTioric  acid,  OH*PO(NH*C6H4Me)2,  is  obtained 
when  orthotoluidine  is  treated  with  excess  of  phosphorus  oxychloride  ; 
it  is  a  colourless,  crystalline  powder,  melts  at  95"",  and  is  decomposed 
into  toluidine  and  phosphoric  acid  hj  hot  concentrated  hydrochloric 
acid.  The  sodium  salt  crystallises  in  colourless  needles.  The  barium 
and  silver  salts  crystallise  in  needles. 

2  a  2 
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Thiophosphoric  orthotoluidide,  PS(NH'C6H4Me)3,  can  be  obtained  by 
treating  ortliotoluidine  with  phosphorus  thiochloride ;  it  crystallises 
in  colourless  needles,  melts  at  134'5°,  and  is  decomposed  by  nitric 
acid,  bromine,  and  boiling  concentrated  hydrochloric  acid. 

Phosphoric paratoluidide,  PO(NH'C6H4Me)3,  crystallises  in  colour- 
less prisms,  which  belong  to  the  triclinic  system,  and  become 
opaque  on  keeping,  probably  owing  to  a  change  in  crystalline  form ; 
it  melts  at  192°  and  is  only  slowly  acted  on  by  hot  concentrated 
hydrochloric  acid  and  by  oxidising  agents.  The  6romo-derivative, 
PO(NH*C6HMeBr3)3,  is  formed  when  phosphoric  paratoluidide  is 
treated  with  bromine  in  glacial  acetic  acid  solution  until  a  permanent 
coloration  is  produced  and  the  mixture  then  warmed ;  it  crystallises 
in  lustrous,  colourless  needles,  turns  brown  at  about  100°,  and  melts 
at  about  180°.  The  Z^romo-derivative,  POCT^H-CeHaMeBr).,,  is  pro- 
duced when  the  preceding  compound  is  boiled  with  glacial  acetic 
acid ;  it  crystallises  in  very  slender,  colourless  needles,  melts  at 
221°,  and  is  decomposed  by  nitric  acid.  The  m^ro-derivative,. 
PO(NH'C6H3Me*N02)3,  crystallises  in  small,  lemon-yellow  needles^ 
melts  at  247°,  and  explodes  when  heated  more  strongly. 

Biparatoluido'phosplioric  acid,  OH'PO(NH'C6H4Me)2,  is  a  crystalline, 
colourless  powder  melting  at  124°.  The  barium  and  silver  salts 
crystallise  in  colourless  needles. 

Thiophosphoric  paratoluidide,  PS(NH'C6H4Me)3,  crystallises  in  colour- 
less needles,  melts  at  185°,  and  is  converted  into  derivatives  of  phos- 
phoric paratoluidide  on  treatment  with  bromine  or  with  nitric  acid. 

Phosphoric  a-naphthalide,  PO(NB[*CioH7)3,  prepared  by  treating^ 
a-naphthyl amine  with  phosphorus  oxy chloride,  crystallises  in  colour- 
less needles,  melts  at  216°,  and  is  decomposed  by  hot  concentrated 
hydrochloric  acid ;  when  excess  of  phosphorus  oxychloride  is  used  in  the 
above  reaction,  dinaphthylarn.idophosphoHc  acid,  OH'PO(NH'CioH7)o,  is 
formed,  and  can  be  isolated  in  the  form  of  a  brownish,  crystalline 
powder  melting  at  197°. 

Phosphoric  jB-naphthalide,  PO(NH*CioH7)3,  crystallises  in  colourless 
plates,  and  melts  at  170°  ;  dinaphthylamidophosphoric  acid,  prepared 
from  /3-naphthylamine,  is  a  light  orange  powder,  and  melts  at  150°. 

Phosphoric  ethylanilide,  P0(NEtPh)3,  can  be  obtained  by  heating 
ethylaniline  with  phosphorus  oxychloride ;  it  crystallises  in  slender, 
colourless  needles,  and  melts  at  149°.  F.  S.  K. 

Oxidation  Products  of  Alkyl  Derivatives  of  Orthodiamines., 

By  F.  Kehemanx  and  J.  Messinger  {£er.,  26,  599— 600).— This 
paper  is  purely  controversial,  being  a  reply  to  Fischer  and  Heiler 
(this  vol.,  i,  266).  F.  S.  K. 

Interaction  of  Orthamidoditolylamine  and  Alloxan  Deriva-^ 
lives.  By  0.  Kuhlixg  (Ber.,  26,  540— 545).— The  author  has 
previously  shown  that  orthodiamines  react  with  alloxan  and  its 
derivatives  with  formation  of  azines,  and  has  now  investigated  the 
action  of  orthodiamines  in  which  a  hydrocarbon  radicle  is  substituted 
for  one  of  the  hydrogen  atoms  of  the  amido-group,  in  order  to 
ascertain    whether    substances    corresponding   to    AVitt's    azonium. 
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bases  are  formed.  Tlie  results  obtained  show  that  the  reaction  in 
this  case  proceeds  in  a  different  manner. 

When  alloxan  is  mixed  with  orthamidoditolylamine, 

(Abstr.,  1892,  853),  in  alcoholic  solution  and  allowed  to  remain  at  the 
ordinary  temperature,  only  the  central  carbonyl  group  enters 
into  the   reaction,  with  formation  of  alloxanylorthamidoditolylamine, 

C7H7•NH•C7H6•N:C<pQ.-^TTT>CO,    which    forms    glittering,   yellow 

prisms,  melts  with  decomposition  at  252°,  and  dissolves  in  concen- 
trated sulphuric  acid  with  a  deep  red  colour.  If  the  alcoholic  solu- 
tion of  alloxan  and  orthamidoditolylamine  be  boiled  with  an  excess  of 
fuming  hydrochloric  acid,  a  second  molecule  of  alloxan  enters  into 
combination  without  elimination  of  water,  forming  dialloxanylortli- 
amidoditolijlamine, 

it  crystallises  in  very  small,  pointed  needles,  blackens  at  300°,  and  is 
scarcely  soluble  in  the  common  solvents,  but  readily  dissolves  in 
solutions  of  the  alkalis  and  their  carbonates  ;  none  of  its  salts  could, 
however,  be  isolated.  It  dissolves  in  concentrated  sulphuric  acid 
with  a  deep  blue  colour,  which,  on  dilution,  passes  through  red  to 
yellow. 

Dimethylalloxan  yields  with  orthamidoditolylamine  two  derivatives 
which  correspond  in  properties  with  their  lower  homologues. 

H.  G.  C. 

Decomposition  of  Diazo-compounds.    By  I.  Remsen  and  P.  J. 

Dashiell  {Amer.  Chem.  J.,  15,  105 — 125  ;  compare  Abstr.,  1887,  136  ; 
1888,  268  ;  1889,  975).— It  has  already  been  noted  (Abstr.,  1887, 136) 
that  the  chief  product  of  the  action  of  alcohol  on  paradiazotolueneortho- 
sulphonic  acid  is  not  tolueneorthosulphonic  acid,  but  ethoxytoluene- 
orthosulphonic  acid,  and  that  the  higher  the  pressure,  the  larger  the 
proportion  of  the  ethoxy- derivative  formed.  The  authors  have  further 
studied  this  reaction  from  three  points  of  view,  as  follows : — (1)  The 
pressure  was  constant  (300  mm.)  and  the  strength  of  alcohol  varied. 
The  presence  of  small  quantities  of  water  in  the  alcohol  has  little  in- 
fluence on  the  course  of  the  reaction  in  the  decomposition  of  the  diazo- 
compound.  The  presence  of  more  than  15  per  cent,  of  water  gives  rise 
to  other  reactions  than  those  involved  in  the  formation  of  toluene - 
sulphonic  acid  and  ethoxytoluenesul phonic  acid.  Typical  figures  from 
which  these  conclusions  may  be  drawn  are  : — 

Per  cent,  alcohol Absolute     95*0     90*0     85-0 

Per  cent,  of  ethoxy-product. ,  43'4         35*8     477     40'9 

The  decomposition  is  more  rapid  in  dilute  alcohol.  (2)  The  alcohol 
was  of  constant  strength  (absolute)  and  the  pressure  varied.  The 
foUowino^  fiorures  Avere  obtained. 
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Pressure  in  mm...      120      210      300     400      500      600      700     800 
Ethoxy  -  product, 

percent 37-2     406     43-4    487     52-8     577     63-2     69-8 

The  curve  embodying  these  results  approximates  very  nearly  to  a 
parabola.  The  experiments  were  conducted  in  a  flask  provided  with 
a  valve,  weighted  to  lift  at  the  desired  pressure,  and  a  manometer ; 
the  temperature  of  the  flask  was  quickly  raised  until  the  manometer 
indicated  the  desired  pressure  [which  must  therefore  be  in  excess  of 
the  barometric  pressure,  although  this  is  not  specifically  stated. — 
Abstractor].  (3)  The  influence  of  temperature.  The  temperature  of 
the  above  experiments  would  be  that  at  which  the  alcohol  boils  under 
the  pressure  maintained.  When  the  pressure  was  exerted  by  nitrogen, 
it  was  found  that  for  decomposition  at  any  given  pressure,  a  definite 
temperature  is  necessary,  and  this  temperature  lies  very  near  the 
point  at  which  the  alcohol  boils  at  that  pressure.  It  thus  becomes 
uncertain  whether  the  regular  dilferences  noted  in  the  experiments 
under  the  various  conditions  are  to  be  ascribed  to  the  influence  of 
temperature  or  pressure. 

The  separation  of  the  tolueneorthosul phonic  acid  and  ethoxytoluene- 
orthosulphonic  acid  was  effected  by  means  of  their  barium  salts,  the 
former  of  which  is  but  little  soluble  in  boiling  alcohol. 

A.  G.  B. 

Behaviour  of  Diazobenzene  towards  Potassium  Ferricyanide. 
By  E.  Bamberger  and  L.  Storch  (Ber.,  26,  471 — 481). — Nitroso- 
henzene,  CeHg'NO,  is  obtained  by  cautiously  running  a  freshly  pre- 
pared solution  of  diazobenzene  chloride  into  an  alkaline  solution  of 
potassium  ferricyanide,  and  allowing  the  mixture  to  remain  for 
70 — 80  hours  at  0°.  The  compound  forms  colourless,  translucent 
prisms  belonging  probably  to  the  monoclinic  system,  melts  at 
67*5 — 68°  to  an  emerald-green  liquid  which  subsequently  resolidifies  to 
colourless  crystals.  It  is  volatile  with  steam  and  other  vapours,  ha& 
an  odour  recalling  that  of  the  ethereal  thiocarbimides  or,  still  more,  that 
of  cyanic  acid,  and  yields  green  solutions ;  indeed  it  has  already  been 
obtained  in  solution  (see  Baeyer,  this  Journal,  1875,  452  ;  Aronheim^ 
Abstr.,  1879,651). 

When  the  above-mentioned  mixture  is  allowed  to  remain  longer 
than  70 — 80  hours,  a  precipitate  separates,  which  is  collected  and 
distilled  with  steam,  when  nitrosobenzene  and  azobenzene  pass  over^ 
A  further  quantity  of  nitrosobenzene,  together  with  nitrobenzene  and 
diphenyl,  is  extracted  by  ether  from  the  filtrate ;  the  latter  is  then 
saturated  with  carbonic  anhydride,  and  cautiously  treated  at  0°  with 
sufficient  30  per  cent,  sulphuric  acid  to  cause  it  to  just  turn  Congo 
paper  blue.  Ether  extracts  from  this  solution  henzenediazoic  acidy 
CfiH5*N302H,  a  compound  melting,  at  46 — 46*5°  and  exploding  at 
97 — 98°  (see  also  next  abstract). 

The  solution  freed  from  henzenediazoic  acid  is  treated  with  50  per 
cent,  sulphuric  acid,  and  the  precipitate,  after  drying  on  a  tile,  dis- 
solved in  alcohol  and  ether  added.  The  precipitate  which  falls  is^ 
dissolved  in  water  and  the  solution  neutralised  with  barium  cai^bonate^ 
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TV  lien  barium  ferrocyanide  is  obtained.  After  removing  the  latter, 
barium  phenylferrocyanide,  Ba3(PhFe 06^6)2  +  SHgO,  is  isolated.  A 
solution  of  this  salt  gives  off  the  odour  of  isonitriles  on  being  warmed 
with  alkali,  and  yields  precipitates  with  the  salts  of  those  metals 
which  are  precipitated  by  potassium  ferrocyanide.  A.  R.  L. 

Behaviour  of  Diazobenzene  towards  Potassium  Permangan- 
ate. By  E.  Bamberger  and  K.  Landsteiner  (Ber.,  26,  482 — 495). — 
In  studying  the  action  of  potassium  permanganate  on  diazobenzene, 
it  is  necessary  to  employ  a  large  excess  of  alkali,  and  to  cool  well. 
When  a  solution  of  a  salt  of  diazobenzene  (from  20  grams  of  aniline) 
is  mixed  with  a  cooled  20  per  cent,  solution  of  potassium  hydroxide 
(60  grams),  potassium  permanganate  (34  grams)  dissolved  in  water 
(850  c.c.)  added,  and  the  mixture  set  aside  at  0"  for  two  days,  benz- 
enediazoic  acid  (last  abstract)  is  the  chief  product,  but  there  is  also 
formed  nitrosobenzene,  nitrobenzene,  diphenyl,  azobenzene,  and 
phenylisonitrile.  The  following  salts  of  benzenediazoic  acid  are 
described.  The  silver  salt  is  an  explosive  crystalline  precipitate, 
stable  towards  light;  the  lead  salt  resembles  it,  and  is  not  very 
soluble  in  hot  water;  the  barium  salt  crystallises  with  2  mols.  H2O  ; 
and  the  potassium  salt  forms  radiating  groups  of  needles ;  the  phenyl- 
hydrazine  salt  melts  at  94*5 — 95°. 

When  the  acid  is  heated  in  an  oil-bath,  as  soon  as  the  temperature 
rises  to  97 — 98°,  decomposition  suddenly  takes  place,  the  products 
being  nitrogen,  carbonic  and  nitrous  anhydrides,  nitrosobenzene, 
ortho-  and  para-nitraniline,  and  ortlio-  and  para-nitrophenol.  The 
acid  is  also  decomposed  by  boiling  its  solution  in  toluene.  Mineral 
acids  decompose  it  at  0°,  yielding  principally  orthonitraniline ;  it  also 
decomposes  when  boiled  with  water.  It  is,  on  the  other  hand,  very 
stable  towards  alkalis,  but  on  being  heated  with  aqueous  potash  at 
280 — 290°,  aniline  distils  over.  On  reduction  with  zinc-dust  and 
acetic  acid,  diazobenzene  is  the  main  product,  but  aniline,  ammonia, 
diphenyl,  and  perhaps  azobenzene  are  also  formed.  The  non-formation 
of  phenylhydrazine,  on  reduction,  leads  the  authors  to  the  view  that 
benzenediazoic  acid  is  constituted  similarly  to  Franchimont's  nitros- 
amines,  but  although,  of  the  two  tautomeric  formulae  proposed, 
namely,  CcHs-NH-NOa  and  CeHs-NiNOOH,  their  results  favour  the 
first,  neither  can  be  regarded  as  established.  The  authors  also  con- 
sider that  their  results  prove  that  diazobenzene  is  a  tautomeric 
compound  which  can  equally  well  be  represented  by  either  of  the 
formulee  CeHs'NiNOH  or  CeHs'NH-NO.  ^  A.  R.  L. 

Reduction  Products  of  Azo-compounds.  II.  By  P.  Jacobson, 
F.  C.  Fertsch,  and  W.  Fischer  (Ber.,  26,  681—683).  III.  By  P. 
Jacobson,  F.  Henrich,  and  J.  Klein  (Ber.,  26,  688—698).  IV. 
By  P.  Jacobson  (Ber.,  26,  699—705;  see  also  Abstr.,  1892, 
839). — The  base  obtained  as  the  chief  product  of  the  reduction  of 
benzeneazopheneto'il  with  stannous  chloride  and  hydrochloric  acid, 
and  obtained  by  Bohn  from  b^nzenehydrazophenetoil,  has  been  sub- 
jected to  a  farther  examination.  Of  the  two  possible  formulae,. 
OEt-CeHi-NH-CeHi-NHa  [NH  :  NHo  =1:2],    orthamidophenylpara- 
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phenetidine,  and  NH2:C6H3(OEt)NHPh  [NHPh :  NHj :  OEt  =  1:2:5], 
tnetanilidoparaphenetidine,  the  latter  is  proved  to  be  the  correct  one, 
by  comparing  the  properties  of  the  base  with  these  two  compounds, 
synthetically  prepared. 

When  the  base  is  heated  in  a  sealed  tube  with  hydrochloric  acid  at 
120 — 130°  for  three  hours,  it  yields  aniline,  ethyl  chloride,  and 
ammonia. 

Orthamidophe7iylparap'henetidine  is  easily  obtained  by  heating  ortho- 
bromonitrobenzene  with  phenetidine  and  alcohol  in  a  sealed  tube  at 
180°,  and  then  reducing  the  nitrophenylphenetidine  thus  obtained 
with  stannous  chloride  and  hydi'ochloric  acid.  Orthonitroplienylpara- 
phenetidine^  OEt'C6H4*NH*C6H4*N02,  forms  beautiful  orange-yellow, 
prismatic  crystals,  and  melts  at  84". 

Metanilidoparaphenetidine  is  obtained  from  2  :  6-nitrochlorodi- 
phenylamine.  When  this  nitro-compound  is  heated  with  sodium 
ethoxide  and  alcohol  in  a  sealed  tube  at  120°,  and  the  product  dilated 
with  water,  about  15  per  cent,  of  metanilidoparanitropheneto'il  is  ob- 
tained ;  this  crystallises  in  beautiful  orange-yellow  needles,  and 
melts  at  106 — 106' 5°.  A  further  addition  of  water  causes  a  pre- 
cipitate of  diamlidoazoxypJieneto'il,  ON2[C6H3(OEt)*NHPh]2,  which 
crystallises  in  bright  golden-yellow  needles,  and  melts  at  125°. 
Einally,  the  alkaline  alcoholic  solution  in  which  the  addition  of  water 
causes  no  further  precipitate  contains  metanilidoparanitrophenol^ 
OH*C6H3(N02)*NHPh  ;  this  is  the  main  product  of  the  reaction,  and 
is  precipitated  on  acidifying  with  sulphuric  acid.  It  crystallises  from 
alcohol  in  nodular  aggregates,  from  benzene  in  lustrous  leaflets,  melts 
at  165°,  and  is  easily  converted  into  metanilidoparanitrophenetoil  by 
boiling  with  ethylic  bromide  and  sodium  ethoxide.  When  heated 
with  alcoholic  ammonium  sulphide  at  120°,  it  yields  metanilidopara- 
phenetidine. 

Orthamidophenylparaphenetidine  and  metanilidoparaphenetidine,  as 
also  their  hydrochlorides,  cannot  be  distinguished  from  each  other ; 
both  crystallise  in  colourless  needles  which  turn  violet  on  exposure  to 
air,  and  melt  at  95°.  The  hydrochlorides  are  easily  soluble  in  water, 
and  are  precipitated  by  hydrochloric  acid.  They  are  distinguished  by 
the  following  properties  : — Orthamidophenylparaphenetidine  gives, 
with  a  small  quantity  of  ferric  chloride,  an  intense  red  coloration,  and 
a  brown  precipitate  on  the  addition  of  a  further  quantity  of  ferric 
chloride  ;  the  colour  is  unaltered  by  hydrochloric  acid.  The  azimide 
crystallises  from  petroleum  in  spears,  and  melts  at  95 — 96°.  The 
methenyl  compound  crystallises  in  tablets,  and  melts  at  79 — 80°.  The 
azonium  base  obtained  by  condensation  with  benzile  sinters  at  170°, 
melts  at  175 — 180°,  and  yields  a  dark  reddish-brown  solution  with 
concentrated  sulphuric  acid.  When  heated  with  carbon  bisulphide  on 
the  water- bath,  it  remains  unaltered,  but  when  heated  under  pressure  at 
150°,  it  yields  a  compound  which  crystallises  in  small  tablets,  and 
melts  at  227°.  Metanilidoparaphenetidine,  on  the  other  hand,  gives  a 
reddish-violet  coloration  with  ferric  chloride  which  turns  bluish-violet 
on  the  addition  of  hydrochloric  acid.  The  azimide  crystallises  from 
petroleum  in  plates,  and  melts  at  107°.  The  methenyl  compound 
crystallises  in  plates,  and  melts  at  77^.     The  azonium  base  melts  at 
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144 — 147°,  and  then  solidifies  and  melts  again  at  164 — 165°,  and 
yields  a  bright  red  solution  with  concentrated  sulphuric  acid.  When 
heated  with  carbon  bisulphide  on  the  water-bath,  it  is  easily  con- 
verted into  a  product  which  crystallises  in  long,  white  needles,  and 
melts  at  228°. 

The  redaction  of  benzeneazophenetoil  results  in  the  production  of 
about  60  per  cent,  of  metanilidoparaphenetidine,  25  per  cent,  of 
aniline  and  paraphenetidine ;  and,  besides  this,  about  5  per  cent,  of 
parethoxyparamidodiphenylamiue  has  been  isolated  from  the  pro- 
duct. 

Parethoxyparamidodiplienylamine  is  obtained  as  the  stannochloride 
when  the  mother  liquors  of  the  preceding  base  are  allowed  to  remain 
some  time.  The  free  base  crystallises  in  beautiful  colourless  needles, 
darkens  quickly  on  exposure  to  air,  and  melts  at  98 — 99'5°.  It  gives 
an  intense  blue  coloration  with  ferric  chloride  which  disappears  on 
the  addition  of  concentrated  hydrochloric  acid ;  with  a  small  quantity 
of  nitrous  acid^  a  dark  violet  coloration  ;  and  with  more  nitrous  acid, 
a  clear,  golden-yellow  solution.  The  hydrochloride,  CuHisN^aO.HGl, 
crystallises  in  colourless  needles,  and  is  not  precipitated  by  hydro- 
chloric acid.  The  monacetyl  derivative,  obtained  by  boiling  the  base 
with  glacial  acetic  acid,  crystallises  in  slender,  interlacing  needles, 
and  melts  at  134°.  The  diacety I  derivative  crystallises  in  right-angled 
plates,  and  melts  at  175 — 176°.  The  diazochloride,  CuHuNaOCl, 
crystallises  in  bright  yellow  leaflets,  is  very  stable,  and  in  small 
quantities  may  be  recrystallised  from  hot  water  without  decomposition. 
The  thiocarb amide,  obtained  by  heating  an  alcoholic  solution  of  the 
base  with  carbon  bisulphide,  crystallises  in  yellowish-grey  needles, 
and  melts  at  155 — 156''.     The  monohenzylidene  derivative^ 

CuHuNO-X:CHPh, 

melts  at  109—110°. 

The  base  has  also  been  prepared  synthetically  from  parahydroxy- 
diphenylamine  ;  both  methods  of  preparation  yield  identical  com- 
pounds. 

Parahydroxydiphenylaraine  is  obtained  by  Calm's  method  by  heat- 
ing a  mixture  of  quinol,  aniline,  and  calcium  chloride  at  250 — 260* 
(I^er.,16,  2799;  17,  2431). 

Farethoxydiphenylamine  crystallises  in  long,  flat,  colourless  needles, 
melts  at  73 — 74°,  boils  at  348",  and  dissolves  in  concentrated  hydro- 
chloric acid,  yielding  a  hydrochloride  which  is  easily  decomposed  by 
water.  The  nitrosoamiue  crystallises  in  short,  transparent  prisms,  and 
melts  at  73 — 75°. 

Farethoxyparanitrosodijihenylamine,  OEfC6H4*NH*C6H4*]N'0,  ob- 
tained by  molecular  change  from  the  above  nitrosamine,  crystallises 
in  beautiful  green  leaflets,  and  melts  at  150 — 155°.  When  reduced 
with  alcoholic  ammonium  sulphide,  it  yields  parethoxyparamido- 
diphenylamiue. 

The  preceding  researches  show  that  when  benzenazophenetoil  is 
reduced  with  a  warm  mixture  of  stannous  chloride  and  hydrochloric 
acid,  about  25  per  cent,  of  the  azo-compound  is  resolved  into  aniline 
and  paraphenetidine ;  the  greater  part,  however,  is  reduced  to  the 
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hydrazo-compound,  and  this  nndergoes  molecular  change  yielding  two 
compounds,  derivatives  of  ortho-  and  of  para-amidodiphenylamine. 
It  is  proposed  to  call  this  reaction  the  semidine  reaction,  and  to 
designate  the  orthamidodiphenylamine  bases  thus  obtained  by  the- 
name  orthosemidines ;  the  paramidodiphenylamine  bases  by  the  name 
^arasevfiidines. 

An  examination  of  the  behaviour  of  the  five  isomeric  monomethyl 
derivatives  of  benzeueazopheneto'il,  when  treated  with  a  warm  mixtute 
of  stannous  chloride  and  hydrochloric  acid,  has  led  to  the  following 
results : — Benzeneazooi  thocresetoil  and  metatoluenazophenetoil  behave 
in  the  same  way  as  benzeneazopheneto'il,  and  yield,  as  chief  products- 
an  orthosemidine,  a  small  quantity  of  a  parasemidine,  and  are  partly 
resolved  into  their  constituents.  Benzeneazometacresetoil  and  ortho- 
tolueneazophenetoil  are  partly  resolved  into  their  constituents,  but  the 
chief  product  is  a  parasemidine,  and  no  orthosemidine  is  formed. 
The  production  of  an  orthosemidine  is  not,  however,  impossible,  but 
would  lead  to  the  production  of  a  compound  containing  three  substi- 
tuents  in  the  ortho-position  to  one  another.  Paratolueneazophenetoil 
is  completely  split  up  into  paratoluidine  and  paraphenetidine,  although 
the  hydrazo-compound  obtained  from  it  by  reduction  with  ammonium 
sulphide,  when  treated,  in  alcoholic  solution,  with  stannous  chloride 
and  hydrochloric  acid,  gives  a  good  yield  of  the  orthosemidine.  The 
ease  with  which  paratolueneazophenetoil  is  resolved  into  its  consti- 
tuents is  not  determined  by  the  presence  of  two  substituents  in  the  para- 
position  to  the  azo-group,  for  paratolueneazoorthocresetoil,  under  the 
same  conditions,  behaves  like  benzeneazopheneto'il,  and  gives  a  good 
yield  of  the  orthosemidine.  The  benzyl  ether  of  paratolueneazophenol^ 
C6H4Me'N!N*C6H4'0'CH2Ph,  like  paratolueneazophenetoil,  is  also 
completely  resolved  into  toluidine  and  the  benzyl  ether  of  paramido- 
phenol. 

Not  only  the  position  of  the  substituents,  but  also  their  nature,  has 
a  marked  influence  on  the  coarse  of  the  reaction.  When  the  para- 
position  is  occupied  by  an  indifferent  group,  the  semidine  reaction 
takes  place.  When  strongly  electronegative  or  electropositive  groups 
are  present,  diphenyl  derivatives  are  obtained.  Thus,  parachloro- 
hydrazobenzene  yields  a  very  small  quantity  of  the  orthosemidine,  but 
no  definite  results  could  be  obtained  as  to  the  nature  of  the  main 
product  of  the  reaction.  Paraiodoazobenzene  yields  iododiamido- 
diphenyl,  NHa'CeHal'CcHi'N'Hz.  Paracetylamidohydrazobenzene  yields, 
a  large  quantity  of  paracetyldiamidodiphenylamine, 

NHAc-CeH^-NH-CeH^-NHa ; 

and,  finally,  paradimethylamidoazobenzene  yields    aniline,  amidodi* 
methylaniline,  and  the  diphenyl  derivative 

NMea-CeHaCNHO-CeHi-NHo.  E.  C.  R. 

Action  of  Sodium  Sulphide  on  Orthodiazophenol  Chloride. 
By  A.  PuRGOTTi  (Gazzetta,  22,  ii,  614 — 620;  compare  Tassinari, 
Abstr.,  1892,  1316). — On   slowly  adding   orthodiazophenol  chloride 
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solution  to  sodium  sulphide  solution,  considerable  evolution  of  gas 
occurs ;  after  heating  on  the  water-bath  and  adding  hydrochloric  aoid^ 
a  black,  viscous  mass  separates,  and  is  washed  with  dilute  soda.  By  a 
somewhat  lengthy  process  of  purification,  a  compound  is  finally 
isolated  which  crystallises  in  long,  silky  needles  melting  at  127°,. 
and  has  the  constitution  S(S-C6H4*OH)2  (?).  It  gives  the  normal 
molecular  weight  by  the  cryoscopic  method  in  acetic  acid  solution^ 
and  is  very  soluble  in  alcohol,  ether,  acetic  acid,  chloroform,  ethylie 
acetate,  or  acetone,  sparingly  so  in  benzene,  and  insoluble  in  water. 
It  dissolves  in  alkalis  with  formation  of  metallic  derivatives  whose- 
solutions  give  precipitates  with  silver,  lead,  mercury,  copper,  zinc,, 
and  cadmium  baits.  It  gives  orthohydroxyphenyl  mercaptan  on 
reduction  with  zinc  and  sulphuric  acid,  and,  when  treated  with  acetic 
anhydride,  yields  orthodiacetoxytrithiobenzene,  S(S*C6H4'OAc)2,  as  a 
y^ellowish,  viscous  mass.  W.  J.  P. 

Diazoamidobenzene  and  Paradiazoamidotoluene  Benzoatea 
and  Metanitrobenzoates.  Bj  A.  Haller  and  A.  Gtuyot  (Compt. 
rend.,  116,  353 — 355). — When  an  alcoholic  solution  of  benzoic  or 
metanitrobenzoic  acid  and  aniline  or  toluidine  is  mixed  with  araylic-. 
nitrite,  the  following  reactions  take  place: — (a)  Ph'COO'NHaPh  + 
HNO2  =  Ph-COO-NaPh  +  2H2O  ;  (h)  Ph-COO-N^Ph  +  Ph-NHs  = 
PhlCOO-NHaPh-NgPh.  The  same  products  are  obtained  when  amylio- 
nitrite  is  added  in  only  half  the  quantity  indicated  by  the  equation. 

Diazoamidobenzene  benzoate,  Ph'COO'NH2Ph'N2Ph,  crystallises 
from  ether  in  yellow  needles  which  alter  rapidly  if  not  quite  free 
from  nitrite,  but  are  much  more  stable  when  pure,  although  they 
become  brown  after  some  time ;  they  melt  at  91°,  and  are  soluble  in 
almost  all  the  ordinary  solvents.  Diazoamidobenzene  metanitrobenzoate- 
forms  yellow  crystals  which  melt  at  90°  and  dissolve  in  all  the  usual 
solvents  except  light  petroleum.  Faradiazoamidotoluene  benzoate 
crystallises  from  ether  in  long,  yellow  needles.  Paradiazoamido- 
toluene metanitrobenzoate  forms  yellow  needles  which  alter  rapidly. 
When  heated  with  dilute  hydrochloric  acid,  it  yields  paratoluidine- 
hydrochloride,  metanitrobenzoic  acid,  and  paracresol,  which  proves, 
that  these  compounds  are  really  diazoamido-derivatives. 

Attempts  to  prepare  the  acetate,  formate,  and  oithotoluate  of  diazo- 
amidobenzene gave  negative  results,  crystallised  diazoamidobenzene- 
being  always  formed.  The  action  of  amy  lie  nitrite  on  a  mixture  of 
paratoluidine  and  ethylie  cyanacetate  or  acetoacetate  yields  only  diazo- 
amidotoluene.  £^.  H.  B. 

Oxidation  of  Acid  Hydrazides  by  Fehling's  Solution.     Bj 

H.  Strache  and  S.  Iritzer  (Monatsh.,  14,  33 — 38). — It  has  been 
shown  by  Tafel,  Gattermann,  and  others  (Abstr.,  1892,  710,  84.3^ 
981)  that  when  acid  hydrazides  are  oxidised  by  means  of  coppei" 
acetate  or  ammoniacal  copper  solution  they  are  converted  into  the- 
corresponding  derivatives  of  diphenylhydrazine.  The  authors  find 
that  if  the  hydrazides  are  treated  with  boiling  Fehling's  solution,  the 
whole  of  the  nitrogen  is  evolved  in  the  free  state.  This  is  the  case- 
not  only  with  the  hydrazides  of  phenylhydrazine  itself,  but  also  witK 


332  ABSTRACTS  OF  CHEMICAL  PAPERS. 

those  obtained  from  its  liomologues.  Of  the  compounds  examined, 
the  forily  one  hitherto  unknown  was  the  hydrazide  of  stearic  acid, 
CnHssCO'NH'NHPh,  which  Avas  prepared  by  heating  the  acid  with  an 
excess  of  phenylhydrazine  to  incipient  boiling ;  it  crystallises  ia 
whit-e  plates  having  an  unctuous  touch,  and  melts  at  105 — 107°  (corr.). 

H.  G.  C. 

Action  of  Bromine  on  Dihydrobenzaldoxime.  By  A.  Einhokn 
and  F.  K.  de  Norwall  {Ber.,  26,  623 — 625). — A  dihromo-com^omid. 
of  the  composition  CrHgBrzNO  is  obtained  when  dihydrobenzaldoxime 
(compare  Einhorn  and  Eichengriin,  Abstr.,  1891,  65)  is  treated  with 
a  slight  excess  of  bromine  in  well-cooled  chloroform  solution;  it 
forms  well-defined,  forked  crystals,  melts  at  122°,  and  decomposes 
with  explosive  violence  at  higher  temperatures.  It  is  decomposed  by 
boiling  hydrobromic  acid  with  formation  of  benzaldehyde,  and, 
although  insoluble  in  alkalis  and  alkali  carbonates,  it  is  very  readily 
decomposed  by  sodium  carbonate  in  dilute  alcoholic  solution  yielding 
carbonic  anhydride,  hydrogen  bromide,  and  a  very  unstable  compound, 
the  nature  of  which  was  not  ascertained ;  it  liberates  iodine  from  an 
alcoholic  solution  of  potassium  iodide.  It  would  seem  from  these 
reactions  that  the  bromo-derivative  is  a  salt  of  the  constitution  re- 
presented by  the  formula  CH<^^  '(?^>C-CH:NOBr,HBr.  " 

When  y8"benzaldoxime  is  treated  with  bromine  in  ice-cold  chloro- 
form solution,  it  is  converted  into  ^-benzaldoxime  hydrobromide,  the 
yield  of  which  is,  however,  barely  50  per  cent.  F.   S.  K. 

Action  of  Benzenesulphonic  Chloride  on  Amidoximes.    By 

J.  PiNNOw  {Ber.,  26,  604—606 ;  compare  Abstr.,  1892,  461).— Phenyl- 
ethenylamidoximebenzenesulphone  is  decomposed  by  boiling  water 
yielding  benzylcarbamide,  benzenesulphonic  acid,  phenylethenylamid- 
oxime,  and  ammonia,  a  fact  which  shows  that  the  sulphone  is  an 
intermediate  product  in  the  conversion  of  phenylethenylamidoxime 
into  benzylcarbamide,  under  the  conditions  previously  stated 
(loc.  cit.). 

JEthenylamidoximehenzenesulplione,  NHs'CMelNO'SOzPh,  prepared 
by  treating  ethenylamidoxime  with  benzenesulphonic  chloride  as  pre- 
viously described,  melts  at  130°,  and  is  decomposed  by  boiling  water 
yielding  benzenesulphonic  acid,  acetic  acid,  and  ammonia. 

F.  S.  K. 

Acid  Salts  and  Constitution  of  Rosanilines.  By  A.  Kosex- 
STIEHL  {Gompt.  rend.,  116,  194 — 197). — It  is  difficult  to  determine  the 
exact  constitution  of  the  acid  salts  of  the  rosanilines  when  prepared 
from  aqueous  solutions,  because  the  complete  expulsion  of  the  water 
is  accompanied  by  a  loss  of  acid.  If,  however,  the  dry  colouring 
matter  is  subjected  to  the  action  of  a  current  of  dry  hydrogen  chlor- 
ide or  hydrogen  bromide,  mixed,  if  necessary,  with  air  in  order  to 
moderate  the  reaction,  absorption  takes  place  with  development  of 
heat.  If  the  products  are  allowed  to  remain  in  a  vacuum  over  sulph- 
uric acid  for  a  few  days,  they  acquire  a  constant  weight.  The  poly- 
acid  salts  thus  obtained  have  not  the  metallic  lustre  characteristic  of 
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the  original  colouring  matter  ;  their  aqueous  solutions  have  the  colour 
of  the  parent  substance,  bat  if  the  salts  are  exposed  to  moist  air  until 
they  deliquesce,  the  colour  of  the  liquid  is  then  different.  The  poly- 
acid  salts  of  rosaniline  decompose  spontaneously,  but  the  methyl 
derivatives  seem  to  be  more  stable. 

The  compounds  analysed  were  rosaniline  hydrochloride  (C19), 
rosaniline  hydrobromide  (C19),  hexamethylrosaniline  hydrochloride, 
hexamethylrosaniline  hydrobromide,  tetramethyldiamidotriphenyl- 
carbinol  hydrochloride,  and  tetramethylamidotriphenylcarbinol  hydro- 
bromide. In  the  first  four  cases,  the  quantity  of  halogen  present 
agreed  closely  with  that  calculated  on  the  assumption  that  4  atoms  of 
the  halogen  are  present  in  the  molecule,  and  in  the  last  two  com- 
pounds, with  the  assumption  that  3  atoms  of  the  halogen  are  present 
in  the  molecule. 

It  follows  that  rosaniline  and  its  congeners  have  both  an  alcoholic 
and  a  basic  function  with  reference  to  acids,  the  former  dominating, 
but  being  modified  by  the  presence  of  the  amido-groups.  The  com- 
pounds are  intermediate  between  alkaline  bases  and  alcohols.  The 
colouring  matters  of  the  rosaniline  group  are  ethereal  salts  formed 
from  tertiary  amido-alcohols  of  the  benzene  series.  C.  H.  B. 

Spectro-photometric  Investigation  of  the  Salts  of  Aromatic 
Bases.  By  A.  Weigle  {Zeit.  physikal  Chem.,  11,  227— 247).— By 
means  of  photometric  measurements,  the  author  has  examined  the 
behaviour  towards  hydrochloric  acid  of  some  bases,  which  are  either 
themselves  colourless  and  form  coloured  salts,  or  are  themselves 
coloured  and  form  colourless  salts.  The  first  base  examined  was  ros- 
aniline. From  the  results,  the  amounts  of  mon-acid  and  tri-acid  salts 
present  in  the  solution  were  calculated,  and  it  was  then  found  that 
the  sum  of  the  two  does  not  equal  the  total  quantity  of  rosaniline 
present  in  each  case.  It  must  therefore  be  assumed  that  in  these 
solutions  there  is,  in  addition  to  the  above  two  coloured  salts,  a  colour- 
less compound,  and  it  is  highly  probable  that  this  compound  is  a 
di-acid  salt  of  rosaniline.  The  nitranilines,  nitrotoluidines,  and  three 
of  the  nitronaphthylamines  were  also  examined.  It  was  found  that 
the  salts  which  are  most  stable  towards  water  are  formed  by  those 
bases  which  contain  the  nitro-  and  amido-groups  in  the  meta-position 
relatively  to  one  another ;  the  least  stable  salts  are  formed  when 
these  groups  occupy  the  ortho-positions,  and  the  para-compounds  are 
intermediate  in  stability.]  H.  C. 

The  Induline  Group.  By  0.  Fischer  and  E.  Hepp' (^^inaZew, 
272, 306 — 354). — The  authors  propose  that  the  indulines  should  now 
be  systematically  classed  in  four  groups,  in  the  following  manner. 

I.  Benzeneindulines. — These  compounds  may  be  regarded  as  deriva- 
tives of  phenazine,  and  their  constitution  may  be  represented  by  the 
general  formula  I  (next  page). 

II.  Eosindulines,  or  derivatives  of  ay3-naphthaphenazine :  the  mem- 
bers of  this  class  are  of  the  general  type  represented  by  the  formula 
II  (next  page). 

III.  IsorosinduUnes,  or  derivatives  of  the  yet  unknown  a/3-isonaph- 
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thaphenazine:  these  componnds  maybe  represented  by  tlie  general 
formula  III. 


-^^-\/-r\/     Mill  H^-'\/-f . 

I.  II.  HI. 

ly.  NaphthinduUnes.  or  derivatives  of  naphthazine :  as  there  are, 
"theoretically,  five  possible  naphthazines,  of  which,  however,  only 
three  can  yield  indulines,  the  members  of  this  group  would  be  repre- 
sented by  the  following  three  types : — 


Symmetrical  ojS-naphthinduline.  Asymmetrical  aj3-naphthinduline. 


NH  NH 


NH 

aj3-/9)8-naplitliinduline. 

According  to  this  system  of  nomenclature,  the  isoparatolylrosind- 
\iline  previously  described  (1890,  908)  would  be  termed  paramethyl- 
5)henylrosinduline,  isonaphthylrosinduline  (loo.  cit.)  would  be  sym- 
metrical ay3-phenylnaphthinduline,  and  the  so-called  anilidoisonaph- 
thylrosinduline  (1891,  1044)  would  be  symmetrical  a/3-anilidophenyl- 
naphthinduline. 

It  is  also  proposed  that,  for  the  purpose  of  referring  to  the  position 
of  groups  in  the  several  nuclei,  the  benzene  rings  should  be  distin- 
,^guished  by  the  signs  Bi,  Bg,  B3,  &c.,  the  nitrogen  ring  by  the  sign  N"r, 
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and  the  naphthalene  ring  by  the  sign  Nt,  that  nucleus  containing  the 
quinoneimide  group  being  invariably  referred  to  as  Bi  or  Nti ;  in 
addition,  the  benzene  and  naphthalene  carbon  atoms  are  numbered, 
those  in  combination  with  the  two  nitrogen  atoms  being  invariably 
numbered  1  and  2  respectively. 

"  Amidoazobenzeneinduline,"  dsHiaTsTa  (Abstr.,  1890,  764;  1891, 
1046),  melts  at  215°,  not  at  135*  as  previously  stated  ;  it  is  formed  in 
small  quantity,  together  with  an  induline  of  the  composition 
C24H18TT4,  paraphenylenediamine,  diparadiamidophenylamine,  and  com- 
plex dyes  which  are  insoluble  in  water,  when  amidoazobenzene  hydro- 
chloride is  boiled  with  aniline  hydrochloride  in  aqueous  solution. 

■j^ 

B2-4-^n^7^cZo^r^cZ^^Zme,  NHiCeHa-^-j^pi  ^-CeHg'NHPh,  is  formed,  to- 
gether with  a  compound  which  has  probably  the  composition  C30H23N5, 
when  diphenylmetaphenylenediamine  is  treated  with  nitrosoaniline 
and  concentrated  hydrochloric  acid  in  alcoholic  solution ;  it  forms 
well-defined  crystals  melting  at  246°,  and  having  a  bronze  lustre.  It 
dissolves  in  concentrated  sulphuric  acid  yielding  a  bluish-green  solu- 
tion, which  turns  blue  and  then  violet  on  adding  water.  The  nitrate^ 
C24Hi8^4,HN03,  is  a  crystalline  compound,  soluble  in  hot  water,  with 
a  reddish-violet  coloration. 

'Bi-2-MethylphenyIrosinduUne,  C29H2iT^3,  can  be  obtained  by  heating 
phenylrosinduline  (Abstr.,  1890,  908)  with  orthotoluidine ;  it  crys- 
tallises in  prisms  or  needles,  having  a  bronze  lustre,  melts  at  197°, 
and  is  decomposed  into  rosindone  and  orthotoluidine  when  heated 
at  170°  with  hydrochloric  acid  and  acetic  acid. 

^2-^-'^'>^'^dojphenylrosinduline^  C28H20N4,  is  formed  when  a  mixture  of 
Illinsky's  nitroso-y3-napbthylamine,  aniline,  and  paraphenylenedi- 
amine hydrochloride  is  heated  slowly  to  150°,  and  kept  at  this  tem- 
perature for  one  to  two  hours  ;  it  crystallises  in  lustrous,  gi^eenish- 
bronze-coloured  plates,  melts  at  147°  with  decomposition,  and  dis- 
solves in  concentrated  sulphuric  acid,  yielding  a  green  solution  which 
becomes  reddish-violet  on  diluting ;  its  salts  are  comparatively  readily- 
soluble  in  hot  water.  The  constitution  of  this  induline  is  proved  by 
the  facts  that  it  is  formed  when  anilidonaphthaquinoneanil  is  sub- 
stituted for  the  nitroso-/3-naphthylamine  in  the  above-mentioned 
mixture,  and  that  its  diazo-derivative  is  converted  into  phenylros- 
induline on  treatment  with  boiling  alcohol. 

A  hydroxy rosinduline  of  the  composition  C22Hi5lir30  is  obtained 
when  the  amidophenyl rosinduline  just  described  is  heated  with  glacial 
acetic  acid  and  concentrated  hydrochloric  acid  at  190 — 200°  for  about 
eight  hours ;  it  crystallises  in  greenish,  lustrous  prisms',  melts  at 
about  270°  with  decomposition,  and  dissolves  in  alcohol,  yielding  an 
eosin-coloured  solution,  which  shows  a  yellowish-red  fluorescence ; 
its  solution  in  concentrated  sulphuric  acid  is  dirty  green,  but  on 
adding  water  it  turns  brown,  a  red,  flocculent  substance  being  after- 
wards precipitated. 

A  liydroxyrosindone  of  the  composition  C22H14N2O2  is  formed  when 
amidopbenylrosinduline  or  the  hydroxyrosinduline  just  described  is 
heated  with  hydrochloric  acid  and  glacial  acetic  acid  at  220 — 225°  for 
15 — 20  hours ;  it  forms  reddish-brown  crystals,  having  a  green  lustre ; 
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its  solution  in  concentrated  sulphnric  acid  is  green,  that  in  alkalis  rose- 
red,  and  its  alcoholic  solution  shows  a  brownish-green  flnorescence. 

The  isorosindulines  are  most  conveniently  prepared  by  treating  a 
nitroso-base,  such  as  nitrosoaniline  or  nitrosodimethylaniline,  with 
a-naphthylamine  or  with  2  :  2'-diphenylnaphthylenediamine  in  aniline 
solution. 

'Bi'Dimeihylisorosinduline  hydrochloride, 

NMe,Ci:C6H3<^~>C,oHe,HCl, 

can  be  obtained  by  heating  nitrosodimethylaniline  with  aniline  and 
a-naphthylamine  hydrochloride,  and  subsequently  converting  the 
base  into  its  hydrochloride.  On  treating  the  salt  with  soda,  extract- 
ing with  benzene,  and  evaporating  the  extract  in  absence  of  air,  an 
anhydride  of  the  base,  having  the  composition  (C24H2oN3)20,  is  de- 
posited in  almost  black  plates,  which  transmit  red  light ;  this  com- 
pound decomposes  at  about  270°,  rapidly  absorbs  carbonic  anhydride 
from  the  air,  and  dissolves  in  concentrated  sulphuric  acid,  yielding  a 
green  solution  which  changes,  first,  to  dirty  brown  and  then  to 
reddish-violet  on  adding  water.  The  nitrate,  C24Hi9N3,2HN03,  crystal- 
lises in  beautiful,  green  plates. 

'Nt2-2'-Anilido-aft-isorosinduU7ie,  CosHjoNj,  is  formed  when  2  :  2'-di- 
phenylnaphthylenediamine  is  warmed  with  nitrosoaniline  and  con- 
centrated hydrochloric  acid  in  alcoholic  solution,  and  the  hydro- 
chloride thus  produced  decomposed  with  soda  ;  it  forms  lustrous, 
bronze-coloured  crystals,  melts  at  a  very  high  temperature,  and  dis- 
solves in  concentrated  sulphuric  acid,  giving  a  yellowish -brown 
solution  which,  passing  through  green,  becomes  violet  on  diluting. 
The  hydrochloride,  C28HooN4,2HCl,  dissolves  in  alcohol  with  a  violet, 
and  in  chloroform  with  a  blue,  coloration;  the  pJatinochloridey 
C2pH2oN4,H2PtCl6,  is  a  dark  blue,  crystalline  compound. 

'^t^-2'-AniUdojphenyl-a.ft-isorosinduline,  Cz^R^i^i,  prepared  from 
paranitrosodiphenylamine,  dissolves  in  chloroform  with  a  blue,  and 
in  concentrated  sulphuric  acid  with  a  dirty  violet,  coloration.  The 
hydrochloride,  0341124^4,1101,  separates  from  alcohol  in  crystals;  the 
platinochloride,  (034H24N4)2,H2PtOl6,  forms  lustrous,  bronze-coloured 
crystals,  and  dissolves  in  alcohol  with  a  blue  coloration. 

Ni^-'^'- Hydroxy isorosindone,  022Hi4!N'202,  is  formed  when  the  preced- 
ing compound  is  heated  witb  concentrated  hydrochloric  acid  at  180° ; 
it  forms  small,  bronze-coloured,  lustrous  crystals,  and  dissolves  in 
soda  with  a  deep  blue,  in  ammonia  and  concentrated  sulphuric  acid 
with  a  violet,  coloration;  its  alcoholic  solution  is  red,  and  shows  a 
green  fluorescence. 

An  induline  ammonium  base  of  the  composition  O30H24N4O,  is  ob- 
tained when  nitrosodimethylaniline  is  heated  with  diphenylnaphthyl- 
enediamine  and  concentrated  hydrochloric  acid  in  alcoholic  solution 
and  the  product  decomposed  with  soda ;  it  separates  from  alcohol  in 
lustrous,  bronze- coloured  crystals,  and  dissolves  in  concentrated 
sulphuric  acid,  yielding  a  green  solution,  whicli  passes  through 
reddish-violet  and  becomes  blue  on  the  addition  of  water.  The 
hydrochloride,  03oH22N4,2H01,  separates  from  alcohol  in  crystals,  and 
is  moderately  easily  soluble  in  water. 
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Three  naphthindulines,  namely,  symmetrical  a/3-plienylnaphtli- 
indaline  (see  above),  symmetrical  a/3-anilidophenylnaphthinduline 
(iiaphthyl  blue),  and  symmetrical  Ntz-^-anilidonaphtliinduline  (iiaph- 
tbyl  violet),  are  formed  when  benzeneazo-a-naphthylamine  bydro- 
chloride  (1  part)  is  belated  with  a-naphthylamine  hydrochloride 
(1  part)  and  aniline  (10  parts)  ;  when,  however,  the  proportion  of 
a-naphthylamine  hydrochloride  is  diminished,  symmetrical  a/j-naphth- 
induline  and  other  dyes  are  also  obtained. 

oc^-NaphthinduUne,  C26iin^3,  is  a  black,  crystalline  substance  with 
a  green  lastre ;  it  melts  at  248 — 250°,  and  is  insoluble  in  water ;  il 
dissolves  in  concentrated  sulphuric  acid,  yielding  a  blue  solution 
which,  on  diluting  with  water,  first  becomes  violet,  then  dirty  green 
and  finally  red.  Its  solutions  in  acetic  acid  and  in  dilate  hydro 
chloric  acid  have  a  magenta  colour,  and  the  alcoholic  and  acetic  acid 
solutions  of  its  salts  are  characterised  by  their  fiery  red  fluorescence. 
The  sulphate  crystallises  in  brownish-red,  moss-like  needles.  When 
the  base  is  heated  with  a  mixture  of  glacial  acetic  acid  and  concen- 
trated hydrochloric  acid  at  200°,  it  yields  oxynaphthindoae  (oxy- 
phenyldinaphthazine),  identical  with  the  compound  melting  at  295 ', 
previously  described  (Abstr.,  1890.  910). 

Numerous  naphthindulines  are  formed  by  the  interaction  of  nitroso- 
/3-naphthylamine,  aniline,  and  a-naphthylamine,  the  character  of  the 
product  depending  on  the  conditions  of  the  experiment;  when  the 
nitroso-compound  (1  part)  is  heated  with  a-naphthylamine  hydro- 
chloride (2  parts)  and  aniline  (10  parts)  at  100°,  naphthyl  violet  and 
naphthyl  blue  appear  to  be  the  only  dyes  formed. 

Symmetrical  oi^-^to,-^-anilido}iap}hthmduline  (nnphtkyl  ■violet)^ 
C32H22^45  prepared  by  either  of  the  methods  mentioned  above, 
crystallises  in  brown  plates,  having  a  bronze  lustre,  and  melting  at 
a  very  high  temperature;  it  dissolves  in  alcohol,  benzene,  ether,  and 
chloroform  with  a  reddish-violet,  in  glacial  acetic  acid  with  a  bluish- 
violet,  coloration,  and  its  salts,  although  very  sparingly  soluble  in 
water,  are  readily  soluble  in  alcohol,  yielding  bluish. violet  dichroic 
solutions,  which  transmit  red,  and  reflect  blue,  light.  It  dissolves  in 
concentrated  sulphuric  acid  with  a  gi-een  coloration,  but,  on  adding 
water  to  the  solution,  a  blue,  flocculent  precipitate  is  produced ; 
although  solutions  of  its  salts  show  only  a  feeble,  brownish-red  fluor- 
erfcem-e,  silk  dyed  with  the  solutions  is  highly  fluorescent.  The 
sulphonic  acid  is  employed  commercially  and  known  as  naphthyl 
violet.  When  the  base  is  heated  with  glacial  acetic  acid  at  200°,  it  is 
converted  into  an  anilidonaphthindone  of  the  composition  C32H21N3O  ," 
this  compound  crystallises  in  very  dark,  blue  plates,  which  appear 
violet  by  transmitted  light,  and  its  solution  in  concentrated  sulphuric 
acid  is  blue ;  it  dissolves  in  alcohol  with  a  reddish-violet  coloration 
and  a  brownish-red  fluorescence,  but,  on  adding  a  mineral  acid  and 
diluting  largely,  the  fluorescence  changes  to  a  bluish-green,  the  colour 
of  the  solution  remaining  unchanged.  Nt2-4-AnilidonaphthinduliQe, 
is  decomposed  by  a  mixture  of  glacial  acetic  acid  and  concentrated 
hydrochloric  acid  at  200°,  yielding  Nt2-4-oxynaphthindone,  C28H16N2O  , 
identical  with  the  compound  previously  obtained  from  symmetrical 
a/r^-anilidophenylnaphthindaline  (Abstr.,   1891,  1044);   this  naphth- 
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indone  crystallises  in  rectangular  plates,  and  decomposes  at  about 
800^ 

Symmetrical  a^-anilidophenylnaphthinduline  (naphthyl  blue)  is  a 
phenyl  derivative  of  naphthyl  violet,  the  anilido-group  probably  occu- 
pying the  Nt2-4-position  in  both  cases ;  its  constitution  is  determined 
Ijy  the  study  of  its  products  of  decomposition  with  acids  (Abstr,,  189L 
1044)  and  by  the  fact  that  it  can  be  formed  by  the  condensation  of 
benzeneazophenyl-a-naphthylamine  (compare  D  R.P.  68181).  When 
the  hydrochloride  of  the  last-named  compound  is  dissolved  in  phenol 
and  the  solution  heated  at  120 — 150°,  ammonium  chloride  separates, 
and  the  solution  turns  violet;  after  treating  with  dilute  soda  to 
remove  the  phenol,  and  extracting  the  blue  precipitate  with  alcohol 
and  hydrochloric  acid,  the  hydrochloride  of  symmetrical  a^-anilido- 
phenylnaphthinduline  remains  in  lustrous  needles.  The  alkali  salt  of 
the  sulphonic  acid  of  this  naphthinduline  is  a  dark- brown,  lustrous 
powder,  and  constitutes  the  naphthyl  blue  of  commerce. 

ocfi-Anilidonaphthindone,  C32H21N3O,  is  formed,  with  separation  of 
aniline,  when  ayS-anilidophenylnaphthinduline  is  heated  with  50  per 
cent,  acetic  acid  at  250°;  it  crystallises  in  bluish-black,  lustrous 
plates,  which  appear  violet  by  transmitted  light,  and  dissolves  in 
n,lcohol  with  a  reddish-violet  coloration,  the  solution  showing  a 
brownish-red  fluorescence;  it  dissolves  in  concentrated  sulphuric 
acid,  yielding  a  blue  solution,  in  which  a  red,  flocculent  precipitate  is 
produced  on  the  addition  of  water. 

When  the  a/3-oxynaphthindone,  obtained  by  decomposing  a^S-anilido- 
phenylnaphthinduline  with  a  mixture  of  concentrated  hydrochloric 
acid  and  glacial  acetic  acid,  is  heated  with  acetic  anhydride  and 
sodium  acetate,  it  is  converted  into  an  acetyl  derivative  of  the  com- 
position C28H18N2O3;  this  compound  crystallises  in  slender,  red, 
lustrous  needles,  melts  at  290 — 295°,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  reddish-violet  coloration.  The  corresponding 
benzoyl  derivative,  C33H22N2O3,  forms  reddish-brown,  lustrous  crystals, 
and  dissolves  in  concentrated  sulphuric  acid  with  a  greenish-bine 
coloration.  The  ethyl  derivative,  C26H20N2O2,  crystallises  in  lustrous, 
red  plates  or  needles,  and  dissolves  in  alcohol,  yielding  a  blood-red 
solution,  which  becomes  orange  and  acquires  a  green  fluorescence 
when  acidified.  The  methyl  derivative,  C27H,8N202,  forms  lustrous 
plates,  melts  above  330°,  and  dissolves  freely  in  alcohol  with  a  cherry- 
red  coloration.  The  //?-0'mo-derivative,  CvrHi3N202Br3,  prepared  by 
treating  the  oxynaphthindone  with  a  chloroform  solution  of  bromine, 
crystallises  in  lustrous,  reddish  plates. 

In  preparing  a/5-anilidophenylnaphthinduline  from  benzeneazo-a- 
naphthylamine,  or  from  nitroso-/9-naphthylaniine,  phenylrosinduline, 
anilidonaphthaquinouedianil  (Abstr.,  1891,  104^4),  and  other  sub- 
stances are  obtained  as  bye-products.  Anilidonaphthaquinonedianil 
separates  from  a  mixture  of  benzene  and  light  petroleum  in  orange- 
yellow  plates  melting  at  159°,  and  from  alcohol  in  orange-red  prisms, 
which  melt  at  142 — 143°  and  contain  \  mol.  C2H6O. 

A  substance,  which  appears  to  have  the  composition  C2nH]7^3,  and 
which  is,  in  all  probability,  an  anilido-derivative  of  symmetrical 
a^-naphthazine,  is  formed  when  nitroso-^-naphthylamine  is  treated 
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with  a-naphtliylamino  hydrochloride  and  aniline  under  particular 
conditions  ;  it  crystallises  in  yellowish-brown  needles,  having  a  green- 
ish lustre,  melts  at  280",  and  its  solutions  in  alcohol  and  benzene  show 
a  green  fluorescence ;  it  dissolves  in  glacial  acetic  acid  with  a  bluish- 
violet  coloration.  When  this  anilidonaphthazine  is  heated  with  glacial 
acetic  acid  and  concentrated  hydrochloric  acid  at  200°,  it  is  decom- 
posed into  aniline  and  an  oxipmphthazineof  the  composition  C20H12N2O  ; 
the  latter  crystallises  in  dark  red  needles,  dissolves  in  concentrated 
sulphuric  acid  with  a  blue  coloration,  and  forms  a  hydrochloride  which 
crystallises  in  dark  red  needles  having  a  green  reflex ;  on  distillation 
with  zinc-dust,  it  yields  symmetrical  naphthazine. 

When  a-nitroso-/:J-naphthol  is  heated  with  a-naphthylamine  hydro- 
chloride and  a-naphthylatnine  in  alcoholic  solution,  hardly  a  trace  of 
a  naphthinduline  is  formed ;  if,  after  boiling  for  6 — 7  hours,  the  solution 
be  kept  for  a  long  time,  a  compound  of  the  composition  C^oHzoNaO  is 
deposited  in  brown  crystals.  This  substance  melts  at  237°,  and  dis- 
solves in  concentrated  sulphuric  acid,  yielding  a  green  solution,  which 
turns  blue  on  adding  a  little  water,  but  becomes  violet  on  diluting 
largely,  a  bronze-coloured  powder  being  finally  precipitated;  it  is 
probably  a  naphthalidonaphthaquinonenaphthalide  of  the  constitution 

\^    A/ATTT  r^^^rr\^^^'     ^^^  mother  liquors  from  this  product  yield, 

on  evaporation,  a  compound  of  the  composition  C^oHavNgO,  which 
is  probably  a  dinaphthalidonaphthaquinoneanilide ;  it  crystallises  in 
brownish-red  plates,  melts  at  212°,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  blue  coloration,  the  solution  becoming  violet, 
then  dirty  red,  and  a  red,  flocculent  substance  separating,  on  the 
addition  of  water.  F.  S.  K. 

Isoparatolylrosinduline.  By  C.  Schraube  and  E.  Romig  (Ber., 
26,  575 — 582). — Having  obtained  an  induline  (azocarmine)  by  heat- 
ing benzeneazo-a-naphthylamine  hydrochloride  with  aniline  and  aniline 
hydrochloride  (D.R.P.,  No.  45370),  the  authors  attempted  to  prepare 
a  homologue  by  similarly  treating  benzeneazoparatolyl-a-naphthyl- 
amine,  but  found  that  an  induline,  identical  with  that  previously 
obtained,  was  produced.  Fischer  and  Hepp  having  subsequently 
described  an  isoparatolylrosinduline,  which  they  prepared  by  heating 
benzeneazoparatolyl-a-naphthylamine  with  aniline  and  alcohol  (Abstr., 
1890,  908),  the  authors  have  made  a  fresh  investigation  of  the  subject, 
in  order  to  explain  the  difference  in  the  results  of  the  two  series  of 
experiments.  They  have  synthesised  isoparatolylrosinduline  in  the 
manner  described  below,  and  tiud  that  it  has  properties  quite  different 
from  those  assigned  to  it  by  Fischer  and  Hepp  ;  the  substance  described 
by  the  latter  was,  without  doubt,  simply  impure  phenylrosinduline. 

ChloronitroioJueyiesulphonic  acid  [Me  :  SO3H  :  NO2  :  CI  =  1:2:4:5] 
is  obtained  when  metachlorotoluene  is  dissolved  in  ice-cold  anhydro- 
sulphuric  acid,  the  solution  warmed  at  50°  until  a  portion  gives  no 
precipitate  on  adding  water,  and,  after  cooling,  treated  with  a  mixture 
of  concentrated  sulphuric  and  nitric  acids  at  20 — 25° ;  it  was  isolated 
in  the  form  of  its  barium  salt,  which  crystallises  in  yellowish- brown 
plates  or  needles  containing  2  mols.  H  O.     When  the  birium  salt  is 

2  6  2 
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redaoed  with  zinc-dust  in  boiling  aqueons  solution,  the  chloramido- 
tolaenesulphonic  acid  obtained  in  this  way,  boiled  with  moderatelj 
dilute  sulphuric  acid,  and  the  diluted  solution  treated  with  soda, 
cHoramidotoluene is  precipitated;  this  base  forms  a  colourless,  crystal- 
line hydrochloride,  and,  since  it  yields  only  a  diazoamidn-derivative 
with  paranitrodiazobenzene,  and  not  an  amidoazo-derivative,  it  must 
be  a  chloroparatoluidine. 

The  aniline  salt  of  nitrotolylphenyJaminesuJphonic  acid 

[Me  :  SO3H  :  NO2  :  NHPh  =  1:2:4:5] 

is  formed  when  the  barium  salt  of  chloronitrotoluenesulphonic  acid  is 
boiled  with  aniline  hydrochloride  in  aqueous  solution  and  the  spar- 

;'iugly  soluble  aniline  chloronitrotoluenesulphonate,  which  is  precipi- 
tated in  long,  yellow  needles,  heated  with  aniline  at  160°  for  2 — 3 
hours ;  the  salt  crystallises  in  brow^nish-yellow  needles,  and  is  only 
sparingly  soluble  in  water.     The  corresponding  sodium  salt  crystal- 

Hises  in  golden  plates.  The  barium  salt  crystallises  in  yellow  plates 
with  2  mols.  H2O. 

Nitrotolylphenylamine  [Me  :  NHPh  :  NO2  =  1:5:4]  is  produced 
when  the  barium  salt  just  mentioned  is  treated  with  dilute  sulphuric 
acid  and  the  solution  of  the  sulphonic  acid  heated  with  sulphuric  acid 
at  145° ;  it  crystallises  in  yellowish-red,  six-sided  plates,  and  melts  at 
110°. 

FhenylortJiotohiylenediamine,  IS'HPh-CeHgMe-N'Hs  [Me  :  NH, :  NHPh 
=  1:4:5],  prepared  by  reducing  the  preceding  compound  with 
zinc-dust  in  ammoniacal  alcoholic  solution,  crystallises  in  slender, 
colourless  needles,  and  melts  at  87 — 88°. 

Isoparatolylrosinduline,  C6KzM.e<^  1  .         ^CINPh,  is  produced 

when  phenylorthotoluylenediamine  (110  parts)  and  yS-hydroxy-a- 
naphthaquinoneanil  (130  parts)  are  boiled  with  a  mixture  of  37 
per  cent,  hydrochloric  acid  (50  parts)  and  alcohol  (1000  parts)  until 
solution  is  complete  and  the  deep-red  colour  ceases  to  become  more 
intense ;  on  adding  ammonia  to  the  hot  solution,  isoparatolylros- 
induline  is  precipitated  in  slender,  brownish-red  needles  melting  at 
224*5°.  It  separates  from  hot  alcoholic  benzene  in  dark-brown, 
lustrous  crystals,  which  appear  red  by  transmitted  light;  it  dissolves 
in  concentrated  sulphuric  acid  with  a  green  coloration. 

P.  S.  K. 

Acetalylphenylcarbamide.  By  P.  Fritsch  (Ber.,  26, 427 — 428). 
—This  substance,  NHPh-C0-NH-CH2-CH(0Et)o,  is  obtained  by  treat- 
ing  acetalamine  with  phenylic  cyanate ;  it  forms  long  needles  with  a 
silky  lustre,  and  melts  at  55°.     When  warmed  with  dilute  sulphuric 

NPh'CH 
acid  (1  :  2),  it  is  converted  into  a  substance  C0<[  11     ,  which 

^M— CH. 
forms  a  white,  crumbly  mass,  melts  above  the  boiling  point  of  sulph- 
uric acid,   and,   when  treated  with  sodium  methoxide  and  methylic 
iodide,   yields  a  methyl  derivative  which  melts  at  216°,  and  forms 
small,  silky  crystals.  C.  F.  B. 
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Constitution  of  Thiocarbamide  and  Phenyldithiobiuret.    By 

A.  Claus  (J.  pr.  Chem.  [2],  47,  135 — 138). — A  discussion  of  the  sub- 
ject designed  to  show  that  it  is  incorrect  to  argue  that  a  sulphur 
(!ompou.nd  is  a  thioalcohol  or  thiophenol,  because  it  is  convertible  into 
a  thio-ether  by  the  action  of  an  alkyl  haloid  and  an  alkali.  This  has 
a  special  bearing  on  Fromm's  interpi*etation  of  the  reactions  of 
phenyldithiobiuret  (Abstr.,  1892,  844),  which,  in  the  author's  opinion, 
by  no  means  prove  the  existence  of  two  SH  groups  in  that  com- 
pound. A.  G.  B. 

Action  of  Diazobenzene  Chloride  on  a-Hydroxyuvitic  acid^ 
By  A.  Blank  (Ber.,  26,  602 — 604). — It  is  stated  in  a  recent  French 
patent  (No.  221,370)  that  a-hydroxyuvitic  acid  reacts  readily  witb 
diazo-compounds,  yielding  prodacts  in  which  the  azo-group  occupies 
the  meta-position  relatively  to  the  hydroxy-radicle  ;  such  a  result  being 
contrary  to  all  experience,  the  author  has  investigated  the  matter,  and 
found  the  statement  to  be  incorrect. 

When  an  ice-cold  solution  of  a-hydroxyuvitic  acid  in  15  per  cent, 
sodium  carbonate  is  treated  with  diazobenzene  chloride,  a  yellow, 
crystalline  sodium  salt  is  formed.  The  acid  obtained  on  decomposing 
this  sodium  salt  with  hydrochloric  acid  crystallises  in  lustrous,  yellow 
plates,  melts  at  198 — 199°  (uncorr.),  and  decomposes  at  a  higher  tempe- 
rature with  evolution  of  carbonic  anhydride  ;  it  is  identical  with  the 
compound  obtained  by  the  action  of  diazobenzene  chloride  on  ortho- 
hydroxymetatoluic  acid,  so  that  it  must  be  a  benzeneazoorthohydroxy- 
metatoluic  acid  of  the  constitution  N2Ph-C6H3Me(OH)-COOH 
[NoPh  :  Me  :  OH  :  COOH  =1:3:4:5].  F.   S.   K. 

Dihydrobenzaldehyde.  By  A.  Einhorn  (Ber.,  26,  451—458). — 
In  the  light  of  the  constitutional  formula  for  anhydroecgonine, 
recently  proposed  by  Einhorn  and  Tahara  (this  vol.,  i,  377),  the 
author  now  considers  that  the  dihydrobenzaldehyde  obtained  from 
this  compound  (Abstr.,  1891,  65)  is  the  A*  =  ^-derivative,  and  the  fol- 
lowing experiments  support  this  hypothesis. 

Blhydrohenzamide,  CH^^pxT  .po-  ^C'CONHj,  is  obtained  by  treat- 
ing the  dihydrobenzoic  acid  (loc,  cit.)  with  phosphoric  chloride,  and 
pouring  the  solution  into  concentrated  aqueous  ammonia.  It  crystal- 
lises from  ether  in  white  needles,  and  melts  at  105°. 

When  a  12  per  cent,  solution  of  bromine  in  chloroform  is  added 
to  one  of  dihydrobenzoic  acid  in  the  same  solvent,  a  dibromo-ndditive 
product  is  formed ;  it  crystallises  from  alcohol  in  white,  prismatic 
tables,  and  melts  at  166^.  A  telrahromide  is  obtained  when  the 
dihydrobenzoic  acid  is  dissolved  in  glacial  acetic  acid  and  heated  with 
bromine  in  a  sealed  tube  at  100"  ;  it  crystallises  from  benzene  in 
nodular  groups  of  crystals,  and  melts  at  183°.  On  heating  the 
dihydrobenzoic  acid  with  sodium  amalgam  and  water,  it  is  converted 
into  A^-tetrahjdrobenzoic  acid  (Aschan,  this  vol.,  i,  34). 

A.  R.  L. 

a-Phenylcinnamic  acid.  By  R.  Mullek  (Br^r.,  26,  659—665). — 
a-Phenylcinnamic  acid  is  purified  by  crystallisation  from  light  petr- 
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oleum,  and  melts  at  172^,  instead  of  169 — 170^  as  stated  by  Oglialoro; 
attempts  to  isolate  a  second  modification  by  fractional  crystallisation 
of  the  sodium  and  barium  salts  were  unsuccessful.  The  acid  does  not 
combine  directly  with  bromine,  but  yields  an  additive  compound  by 
the  action  of  hydrogen  bromide  at  125° ;  this  is  deposited  from 
alcohol  in  needles,  melts  at  185°,  and  on  treatment  with  alcoholic 
potash  yields  stilbene. 

Methylic  a-phenyldibromocinnamate,  which  melts  at  111°  instead  of 
106 — 108°,  as  stated  by  Cabella,  gives  methylic  oc-phenyl-^-bromo- 
cinnamate  by  the  action  of  alcoholic  potash  ;  this  crystallises  from 
dilute  alcohol  in  groups  of  colourless  needles,  melts  at  70°,  and  on 
hydrolysis  yields  a-phenylcinnamic  acid ;  on  reduction  of  the  bromo- 
salt  in  acid  solution,  methylic  phenylcinnamate  is  regenerated. 

Bromostilhene  is  formed  in  small  quantity  in  the  preparation  of 
methylic  a-phenyl-y8-bromocinnamate,  and  is  readily  obtained  by  the 
action  of  bromine  on  sodium  a-phenylcinnamate  in  molecular  pro- 
portion in  aqueous  solution  at  40 — 45° ;  it  crystallises  in  prisms,  and 
melts  at  22—25°.  J.  B.  T. 

Phenyl-a-hydroxycrotonic  acid.  By  G.  Pulvermacher  {Ber., 
26,  462— 464)..— The  compound,  melting  at  98°,  which  Bieder- 
mann  obtained  from  phenyl-a-hydroxycrotonic  acid  and  phenyl- 
hydrazine      (Abstr.,    1892,    473),     has    probably    the    constitution 

NPh<^^>CH-CH:CHPh.     When  it  is  boiled  with  hydriodic  acid 

and  phosphorus,  it  yields  phenyl-or-hydroxycrotonic  acid,  ammonia, 
and  aniline.  A  certain  amount  of  phenylhydrazine  is  obtained  when 
the  compound  is  boiled  with  alkalis,  or  fuming  hydrochloric  acid;  also 
when  it  is  treated  with  cold  fuming  hydrobromic  acid.  7-Phenyl- 
butyric  acid  is  formed  by  heating  the  compound  with  hydriodic  acid 
and  phosphorus  at  160°  in  a  sealed  tube.  A.  B,.  L. 

Bergapten.  By  C.  Pomeeanz  {MonatsJi.,  14,  28—32 ;  compare 
Abstr.,  1892,  71). — In  continuation  of  his  investigation  of  this  sub- 
tance,  the  author  has  obtained  nitrobergapten^  Ci2H7(N02)04,  by  the 
action  of  nitric  acid  on  bergapten  moistened  with  acetic  acid ;  it 
crystallises  from  the  latter  in  pale  yellow  needles,  becomes  brown  at 
230°,  and  melts  at  256°  with  decomposition.  When  triturated  with 
a  little  acetic  acid,  and  allowed  to  remain  for  an  hour  with  20  times 
its  weight  of  fuming  nitric  acid,  it  yields  a  product  which,  in  addition 
to  unaltered  nitrobergapten,  contains  nitromethoxycumaronecarboxylic 

acid,  CH<^Q>C6(OH)(OMe)(N02)-COOH,  andthe  corresponding 

aldehyde.  The  former  crystallises  in  pale  yellow,  prismatic  needles,  and 
melts  at  200°  with  decomposition,  and  the  latter  forms  small,  yellowish- 
red  crystals,  which  darken  at  200°,  and  decompose  at  a  higher 
temperature.  These  results  are  in  full  ascreeraent  with  the  views 
already  expressed  as  to  the  constitution  of  bergapten,  and  the  author 
is  now  endeavouring  to  ascertain  the  exact  orientation  of  the  different 
groups  in  the  benzene  nucleus.  H.  G.  C. 
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Chestnut  Bark  Tannin.  By  H.  Trimble  (Ghem.  News,  67, 
7,  8). — With  the  object  of  comparing  the  tannin  from  chestnut  bark 
with  that  from  the  wood,  material  was  taken  from  a  tree  30  years  old, 
cut  in  August,  and  from  which  the  bark  was  immediately  removed, 
air-dried,  and  powdered.  The  total  tannin  was  found  to  be  7*31  per 
cent.,  the  wood  yielding  7"85  per  cent.  ;  the  bark  also  contained  resin 
109,  mucilage  3*06,  glucose  1*35,  moisture  lO'O,  ash  4*71,  and  cellulose 
45*44  per  cent.  The  tannin,  as  extracted  from  the  bark  by  com- 
mercial ether,  was  darker  than  that  from  tlie  wood  ;  but  nevertheless, 
after  systematic  purification,  in  a  manner  somewhat  similar  to  that 
already  described  (Abstr.,  1892,  716),  ib  proved  to  be  identical  with 
the  chestnut  wood  tannin.  D.  A.  L. 

Derivatives  of  Gallic  acid.  By  A.  Bi^trix  (Bull.  Soc.  Ghim. 
[3],  7,  623— 625).— J^^/?i/Zic  dibromogallate,  C6Br2(OH)3-COOEt,  ob- 
tained  by  treating  ethylic  gallate  with  an  excess  of  bromine,  crystal- 
lises from  water  in  delicate,  translucent  needles,  and  melts  at  137°. 

Methylic  gallate^  C6H2(OH)3*COOMe,  is  prepared  by  saturating  a 
solution  of  gallic  acid  in  methyl  alcohol  with  hydrogen  chloride ;  it 
crystallises  from  water  in  transparent  needles  containing  3  mols.  HaO, 
melts  at  112°,  and  gives  a  blackish-green  coloration  with  ferric 
chloride.  The  dibromo-deviv Sitive  forms  silky  needles,  and  melts  at 
139°.  A.  R.  L. 

Parethoxyorthotoluenesulphonic  acid   and  its  Derivatives. 

By  P.  J.  Dashiell  (Amer.  Chem.  /.,  15,  126 — 129). — In  this  paper 
barium  pai'etkoxi/orthotoluenesulphoriate,  with  4  mols.  H2O,  and  the 
lead,  with  3  mols.  H2O,  calcium,  with  3  mols.  H2O,  magnesium,  with 
6  mols.  H2O,  zinc,  with  6  mols.  H2O,  copper,  with  6  mols.  H2O, 
silver,  potassium,  with  1  mol.  H2O,  sodium,  and  ammonium  salts  are 
de.'^cribed.  They  were  obtained  from  the  acid  prepared  by  the  decom- 
position of  paradiazotolueneorthosul phonic  acid  by  alcohol  (this  vol., 
i,  325).     The  sulphonic  chloride  is  a  light  brown,  mobile  oil. 

A.  G.  B. 

Ethereal  Sulphinates.  By  R.  Otto  and  A.  Rossing  {J.pr.  Ghem. 
[2],  47,  152 — 1/2). — Methylic  /i-naphthalenesulphinate  has  been  al- 
ready described  (Abstr.,  1892,  623).  The  compound  which  is 
simultaneously  produced  during  the  preparation  is  /:i-naphthyl  di- 
fculphoxide  (m.  p.  107°),  not  methylnaphthylsul phone  formate,  as 
previously  suggested  {loc.  cit.).  The  sulphinate  is  easily  oxidised  to 
meth^'lic  /:i-naphthylsulphonate,  which  melts  at  55 — 56°  (Krafft  and 
Roos,  Abstr.,  1892,  1219). 

Methylic  OL-naphthalenesulphinate  is  prepared  similarly  to  the  /3-deri- 
vative.  It  is  a  yellowish  oil,  has  a  slight  odour,  and  dissolves  easily 
in  ether  or  alcohol,  but  only  sparingly  in  boiling  light  petroleum.  It  i.s 
easily  hj^drolysed  by  potash,  and  is  thus  distinguished  from  its  iso- 
meride,  methyl-a-naphthylsulphone  (m.  p.  102 — 103°).  It  is  easily 
oxidised  to  methylic  a-naphthylsulphonate,  which  melts  at  78'',  not 
75°  (Krafft  and  Roos,  loc.  cit.).  Some  a-naphthyldisulphoxide  is  pro 
duced  during  the  preparation  of  the  sulphinate,  and  is  separated  by 
light  petroleum,  in  which  which  it  is  insoluble. 
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Ethylic  ^-naphthalenesulphhiate,  prepared  from  Bodinm  ^-naphthal- 
enesnlpbinate  and  ethylic  chlorocHrbonate,  is  an  aromatic,  yellowish 
oil,  insoluble  in  water,  easily  soluble  in  alcohol  and  ether,  but  only 
sparingly  in  light  petroleum;  it  is  readily  hydrolysed  by  potash, 
and  oxidised  by  potassium  permanganate  to  the  corresponding 
sulphonate. 

if  ethylic  henzenesiilpldnate,  preparer!  from  sodium  benzenesulphinate 
and  methylic  chlorocarbonate,  is  a  mobile  oil,  insoluble  in  water,  but 
soluble  in  alcohol  and  etber.  Hot  water  decomposes  it  into  methyl 
alcohol  and  benzenesulphinic  acid,  which  becomes  converted  into 
benzene  disulphoxide  and  benzenesulphonic  acid. 

Methylic  paratoluenesulphinate  is  a  yellow  oil  which  is  very  unstable 
in  air.  Oxidation  converts  it  into  the  corresponding  sulphonate, 
which  melts  at  about  30°.  With  water,  it  behaves  like  the  benzene- 
sulphinate. 

Methi/Uc  parahromohenzeriesulphinate,  from  sodittm  farabromohenzeiie- 
fiulphinate  (prepared  from  parabromobenzenesulphonic  chloride  and 
zinc-dust  in  alcohol)  and  methylic  chlorocarbonate  in  methyl  alcohol, 
is  a  yellowish  oil,  insoluble  in  water,  but  soluble  in  ether  and  alcohol. 

Experiments  with  sulphinates  other  than  those  of  the  alkali  metals 
showed  that  the  reaction  with  alkyl  chlorocarbonates  always  yields 
alkylic  sulphinates.  It  was  also  proved  that  both  zinc  and  silver 
sulphinates  give  sulphones  when  treated  with  alkylic  haloids,  showing 
that  there  is  no  difference  between  their  behaviour  and  that  of  the 
alkali  sulphinates  in  this  respect  (Abstr.,  1880,  810).  Attempts  to 
convert  ethylic  benzenesulphinate  into  its  isomeric  sulphone  proved 
futile.  A.  G.  B. 

Chemical  Behaviour  of  Ethereal  Salts  of  Sulphinic  acids. 
By  R.  Otto  and  G.  Zuschlag  {Ber.,  26,  430 — 435). — A  continuation  of 
Otto  and  Ros&ir.g's  experiments  (preceding  abstract).  When  a  current 
of  dry  hydiogen  sulphide  is  passed  through  ethylic  benzenesulphinate 
lieated  at  110°,  ethyl  alcohol  distils  over,  and  when  this  ceases,  the 
lesidue  consists  of  phenylic  benzenethiosulphonate ;  if,  however,  the 
current  of  gas  be  continued  for  a  longer  period,  the  residue  consists  of 
sulphur  and  a  mixture  of  sulphur  compounds  similar  to  that  obtained 
by  Otto  (/.  pr.  Chem.  [2],  37,  207)  by  the  action  of  hydrogen  sulph- 
ide on  alcoholic  solutions  of  benzenesulphinic  acid.  Ethylenedi- 
])henylsulphone  undergoes  no  change  when  treated  with  hydrogen 
sulphide.  When  ethylic  benzenesulphinate  is  shaken  with  an  excess 
of  a  concentrated,  colourless,  aqueous  solution  of  potassium  sulphide, 
lieat  is  developed.  The  oily  portion  of  the  product  consists  of  a 
-mixture  of  phenylic  bisulphide  (m.  p.  60°)  and  liquids  containing  more 
sulphur,  whilst  the  aqueous  liquid  contains  alcohol  and  potassium 
Denzenethiosulphonate;  it  yields,  on  treatment  with  carbonic  anhydr- 
ide, an  oil.  When  the  latter  is  distilled  in  a  current  of  steam,  thio- 
})henyl  passes  over,  and  a  mixture  of  sulphur,  phenyl  bisulphide,  and 
higher  sulphur  derivatives  remains.  A.  R.  L. 

Conversion  of  Pentene  Derivatives  into  Indene  Derivative?. 
By  T.  ZiNCKE   and   H.  Gukther   {Annalen,  272,  243— 270).— Htxa- 


ORGANIC  CHEMISTRY.  345 

CO 

cMnroJcetoindene,    C6Cl4<ppj^GCl,    is   formed    when    either  of   the 

hexachlorbydroxypentenecarboxylic  acids  previously  described 
(Abstr.,  1890,  754)  is  heated  with  8 — 10  parts  of  water:  the  acid 
dissolves  at  first,  but  the  solution  quickly  becomes  turbid,  carbonic 
anhydride  is  evolved,  and  the  product  is  precipitated  in  a  flocculent 
condition.  The  decomposition  of  the  acid  takes  place  in  accordance 
with  the  equation  2C6Cl6H,03  +  H,0  =  CgCleO  +  6HCI  +  ^COa, 
the  yield  of  hexachloroketoindene  beino^  almost  theoretical ;  attempts 
to  isolate  some  intermediate  product  in  order  to  throw  light  on  this 
remarkable  reaction  were  unsuccessful. 

Hexachloroketoindene  crystallises  in  golden  plates,  melts  at 
148 — I4i)°,  and  separates  unchanged  from  nitric  acid  of  sp.  gv.  1  4  ; 
molecular  weight  determinations  by  the  boiling  point  method  confirm 
the  molecular  formula  CgCleO.  Its  oxime  melts  at  255°  with  decom- 
position. 

Pentachlo7'-oc-anil{do-(Xi-Jietoindene,  C6Cl4<],p  .^Txpi  n^CCI,  prepared 

by  heating  the  preceding  compound  with  aniline  in  alcoholic  solution, 
crystallises  in  lustrous,,  dark  red  needles,  and  melts  at  236 — 237°  ;  it 
is  very  stable  towards  alkalis,  but  is  readily  decomposed  by  acids. 
The  corresponding  paratolmdo-derivative,  CgOlsO'l^H'CTH^,  obtained 
in  like  manner,  melts  at  243°. 

FentacMor-oL-hydroxy-oi-'ketoindene,   CeH4<[p.^TT\^CCl,  is   formed 

when  hexachloroketoindene  is- heated  with  alkalis,  and  also  when  the 
anilido-derivative  just  described  is  warmed  with  concentrated  sulph- 
uric acid  for  several  hours,  it  is  an  orange,  crystalline  powder, 
melts  at  177°,  decomposes  carbonates  and  alkali  a'.-etates,  and  readily 
changes  into  an  insoluble,  probably  polymeric,  modification  ;  it 
separates  from  acetic  acid  in  orange-red,  and  from  benzene  in 
colourless,  crystals,  which  contain  the  solvent  and  are  unstable.  The 
hydrate^  C9HCI5O2  +  H2O,  is  obtained  as  a  salmon-coloured  precipi- 
tate on  decomposing  the  sodium  derivative  with  hydrochloric  acid; 
it  turns  orange  and  begins  to  lose  water  at  about  111°  and  melts  at 
174 — 177°.  The  sodium  derivative  crystallises  in  red  needles,  and 
seems  to  have  the  composition  C9H4Cl503N'a.  A  red,  crystalline  sub- 
stance of  the  composition  C15CI5H8NO2  is  formed  when  the  hydroxy- 
compound  is  trented  with  aniline  in  glacial  acetic  acid  solution ;  it 
melts  at  205°  and  is  readily  decomposed  by  mineral  acids.  The 
methoxide,  CioHgClsOs,  prepared  by  boiling  the  hydroxy-compound  or 
its  hydrate,  with  methyl  alcohol,  crystallises  in  long,  reddish-yellow 
needles,  begins  to  lose  methyl  alcohol  at  110°,  and  has  no  definite 
melting  point;  the  corresponding  efhoxide  crystallises  in  yellow 
needles  and  is  less  stable.  The  acetyl  derivative,  011^301503,  crys- 
tallises in  lustrous,  golden  needles  or  pla<-es,  and  melts  at  178 — 1/9°. 

00 

Hexachlor-oc-diketohydrindene,  06Cl4<^pQ^OOl2,  prepared  by  treat- 
ing pentachlorhydroxyketoindene  with  chlorine  in  glacial  acetic 
acid  solution,  crystallises  in  short  prisms,  and  melts  at  155 — 156°. 

Hexachloracetophenoneorthocarboxylic  acid,   CH01a'CO'060l4*OOOH, 
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is  formed  when  the  diketone  just  described  is  treated  with  concen- 
trated alcoholic  potash  in  the  cold ;  it  crvstallLsea  in  colourless 
needles,  melts  at  192 — 193°,  previously  softening,  and  forms  a 
colourless,  crystalline,  insoluble  silver  salt. 

Heptachloracetcphenoneorthocarhoxylic  acid,  CCla'CO'CeCli'COOH, 
is  deposited  when  the  preceding  compound  is  dissolved  in  excess  of 
sodium  carbonate,  and  chlorine  passed  into  the  solution ;  it  is  a 
colourless,  crystalline  substance,  melts  at  240 — 241°,  and  is  decom- 
posed by  soda  into  chloroform  and  tetrachlorophthalic  acid. 

CO- 

Octochlor-oc-ketohydrindene,    C6Cl4<^ppj  ^-CClz,  is  best  prepared  by 

heating  hexachloroketoindene  with  manganese  dioxide  and  hydro- 
chloric acid  at  180°  ;  it  forms  colourless  nodules,  melts  at  112 — 113°, 
and  is  reconverted  into  hexachloroketoindene  on  treatment  with 
stannous  chloride. 

Hexachlorodibrom-oL-hetohi/dnndene,  C6Cl4<:^pp|D  ^CClBr,  ob- 
tained by  treating  the  hexachloro-compound  with  bromine,  is  an  almost 
colourless,  crystalline,  granular  substance,  and  melts  at  105 — 106° 
with  elimination  of  bromine,  being  reconverted  into  the  hexachloro- 
compound. 

OctochlorortJiovinylbenzoic  acid,  CClaiCCl'CeCli'COOH,  is  produced 
when  octochloroketohydrindene  is  treated  with  alcoholic  soda  ;  it 
crystallises  in  lustrous,  colourless  needles,  and  melts  at  158 — 159°; 
its  methylic  salt,  C10H3CI7O2,  is  a  colourless,  crystalline  substance 
melting  at  77—78°. 

CCi 

Octochlorindene,  CeCUxc^pp^^CCl,  prepared  by  treating  hexa- 
chloroketoindene with  phosphorus  pentachloride  at  190 — 200°,  crys- 
tallises in  colourless  needles,  and  melts  at  85°.  F.  S.  K. 

Derivatives  of  Phthalazine  and  Isoindole.  By  S.  Gabriel  and 
A.   Neumann   (^er.,    26,   521—527    and    705— 713).— Phthalazone, 

PIT 
C6H4<^p^^N'3H,   is  obtained  by  heating  the  product  of  the  action 

of  bromine  on  phthalide  with  water,  neutralising  the  mixture  of 
hydrobromic  and  phthaldehydic  acids  thus  obtained  with  soda  and  then 
adding  hydrazine  sulphate  to  the  hot  solution.  It  crystallises  in  long, 
lustrous  needles,  melts  at  182°,  boils  at  337°  under  755  mm.  pressure, 
and  dissolves  in  alkalis  and  mineral  acids.  When  reduced  with  zinc 
and  hydrochloric  acid,  it  is  converted  into  phthalimidine. 

P  FT 

S-Methylphthalazo7ie,  C6H4<^pQ^N2Me,  is  obtained  by  heating  an 

alcoholic  solution  of  phthalazone  with  soda  and  methylic  iodide. 
It  distils  as  a  yellow  oil  at  301°  under  755  mm.  pressure,  crystallises 
from  acetic  acid  in  forms  resembling  calc-spar,  melts  at  102 — 103"^, 

and  has  basic  properties. 

riTT 
4:-Chlorophthalazi7iej  CeHi^c^pp.^Nz,  is  obtained  by  heating  phthal- 
azone with  phosphorns  oxychloride.     It  crystallises  in  yellow  needles, 
melts  at  113°,  and  dissolves  easily  in  dilute  acids.     The  solution  of 
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the  hydrocWoride  yields  with  gold  chloride  sparingly  soluble,  yellow 
needles,  with  potassium  dichromate  orange-yellow  tablets,  with  picric 
acid  slender  needles,  and  with  potassium  ferrocyanide  a'  brownish- 
yellow,  crystalline  powder.  The  platinor.hloride,  (C8H5]S'2C!)2,H2PtCl6, 
is  sparingly  soluble  and  crystallises  in  slender  needles. 

Ai-MetJioxijphthalaziney    ^^^^'^nrQ'M  \^^2,  is  obtained  by  boiling 

amethyl  alcoholic  solution  of  chlorophthalazine  with  sodium  methoxide. 
It  crystallises  in  yellow  needles,  melts  at  60—61",  has  a  faint,  fruity 
odour,  and  yields  crystalline  salts. 

Dihydroiso'indole,  C6H4<^pTT^]>]S'H,  obtained  by  reducing  chloro- 
phthalazine with  zinc  and  hydrochloric  acid,  is  an  oil  which  boils  at 
213°  under  762  mm.  pressure,  and  has  an  odour  resembling  that  of 
benzylamine  ;  it  has  an  alkaline  reaction,  and  takes  up  carbonic 
anhydride  on  exposure  to  the  air  to  form  a  crystalline  mass.  The 
hydrochloride  darkens  and  melts  at  255 — 256".  The  'platinochloride, 
(08H9]S')2,H2PtCl6,  crystallises  in  flat,  orange-yellow  needles.  The 
nitrosamine,  CgHglSr'NO,  crystallises  in  long,  slender  needles,  and 
melts  at  96—97°. 

l-Methijlphthalazone,  C6H4<pQ_^N2H,  is  obtained  by    adding   a 

solution  of  hydrazine  sulphate  in  sodium  hydroxide  to  a  solution  of 
acetophenoneorthocarboxylic  acid  and  heating  the  mixture  for  one 
hour  on  the  water  bath.  It  crystallises  in  short  prisms,  melts  at 
222°,  boils  at  347 — 348°  under  755  mm.  pressure,  and  is  soluble  in 
alkalis  and  acids. 

1-Methy1phthalimidine,  CJ!{4.<^_^^_'^l^Il,  or   C6H4<^p,-j^-rTx>0, 

is  obtained  by  reducing  the  preceding  compound  with  zinc  and  hydro- 
chloric acid.  It  distils  at  a  very  high  temperature,  crystallises  in 
colourless,  transparent  rhombs,  melts  at  IIO — 111°,  is  a  feeble  base, 
and  yields  a  crystalline  aurochloride  and  platinochloride. 

1  :  2-Methylethylphthalazone,     C6H4<^p^_^N2Et,    is    obtained   by 

boiling  an  alcoholic  solution  of  methylphthalazone  with  sodium  hydr- 
oxide and  ethylic  iodide.     It  boils  at  309°  under  735  mm.   pressure, 
melts  at  75 — 76°,  and  is  soluble  in  hydrochloric  acid. 
The  hydrazone  ethiodide  of  acetophenonecarboxylic  acid, 

COOH-C6H4-CMe:N2H2EtI, 

is  obtained  as  sodium  salt  in  the  preparation  of  the  preceding  com- 
pound. It  crystallises  in  thick,  colourless  prisms,  and  melts  at 
188 — 189°  with  formation  of  water,  ethylic  iodide,  and  1-methyl- 
phthalazone.  It  is  a  strong  acid,  dissolving  easily  in  ammonia  and 
the  fixed  alkalis,  and  turns  out  carbonic  anhydride  from  carbonates ; 
it  is  precipitated  from  these  solutions  in  a  crystalline  condition  by 
strong  acids. 

The  bye-product  obtained  in  methylating  phthalazine  is  very  similar 
to  the  last  compound,  and  is  the  hydrazone  methiodide  of  phthal- 
aldehydic  acid,    COOH-CeHi-CHINgHgMel.     It  melts    at   179—180'' 
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witli  decomposition  into  phthalazone,  and  is  precipitated  from  its 
salts  by  hydrochloric  acid  in  lustrous  rhombs  or  needles. 

1  :  4i-Methylchlorophthalazine,  CJIi<^p^^  ^^2,  obtained  by  the  ac- 
tion of  phosphorus  ox3'chloride  on  1-methylphthalazone,  crystallises 
in  lonor,  lustrous  needles,  melts  at  180°,  has  basic  properties,  and  yields 
crystalline  salts. 

1  :  4<-MetJiylethoxyphtJmlazme,Cel3ii<^^.^y  .^1^2,    is    obtained   by 

boilintJ-  the  preceding  compound  with  sodium  ethoxide  and  alcohol. 
It  crystallises  in  slender  needles,  melts  at  56 — 57°  and  is  easily  soluble 
in  acids.  The  solution  in  hydrochloric  acid  gives  crystalline  pre- 
cipitates with  picric  acid,  potassium  dichromate,  platinic  chloride, 
and  potassium  ferrocyanide. 

Methylisoindole,    CeHi^pTj  ^N    or  C6H4<^ CH^^'  ^'^  obtained 

by  reducing  methylchlorophthalazine  with  hydriodic  acid  and  phos- 
phorus, or  better  with  zinc  and  hydrochloric  acid,  when.it  is  ob- 
tained as  the  zinc  double  salt,  (C9H9N)2,H2ZnCl4.  The  platinochloride, 
(C9H9N)2,H2PtCl6,HoO,  crystallises  in  slender,  yellow  needles,  does  not 
lose  its  water  of  crystallisation  at  100°,  and  decomposes  at  a  higher 
temperature.  The  picrate,  C9H9N,C6H3N307,  is  obtained  as  a  fine 
crystalline  precipitate.  The  free  baseis  a  colourless  oil  with  an  odour 
resembling  that  of  quinoline ;  it  is  volatile  with  steam  and  quickly 
tarns  yellow  on  exposure  to  air.  A  wood  splinter  remains  uncoloured 
when  placed  in  an  acid  solution  of  the  base,  but  if  alkali  is  added 
and  the  mixture  boiled,  a  cherry-red  coloration  is  produced. 

l-MethyldiJiydroisoindole,    CeHi-^C^pu  >NH,    is   obtained  by   the 

further  reduction  of  methylchlorophthalazine  with  zinc  and  hydro- 
chloric acid.  It  distils  at  ^13°  under  758  mm.  pressure,  has  a  strong 
alkaline  reaction  when  dissolved  in  water,  and  absorbs  carbonic 
anhydride.  The  hydrocJilofide  crystallises  in  veiy  slender  needles, 
and  melts  at  17U°  with  a  violet  coloration.  The  nitrosamine  crystal- 
lises in  lustrous  spears,  and  melts  at  98°. 

1-Benzylphthalazone,  CeH^K^pQ  _1__^^2H,  is  obtained  by  the  ac- 
tion of  hydrazine  sulphate  on  an  alkaline  solution  of  desoxybenzoin- 
carboxylic  acid.  It  crystallises  in  long,  colourless  needles,  and  melts 
at  196°.  When  treated  with  phosphorus  oxychloride,  it  yields 
1  :  4-benzylchlorophthalazine  ;  this  crystallises  in  long,  lustrous 
needles,  and  melts  at  152°.  E.  C.  R. 

Indigotintrisulphonic  and  Indigotintetrasulphonic  acids.    By 

P.  JuiFiLARD  (Bull.  Soc.  C/'ini.  [3],  7,  619 — 621). — Indigotin  dissolves 
in  30  percent,  anhydrosulphuric  acid  (25  parts)  wdth  a  characteristic 
reddish-brown  colour  ;  when  the  product  is  cautiously  poured  imo  ice- 
cold  water,  and  sodium  chloride  added  to  the  solution,  a  red-brown  salt, 
CifiIl6N203(S03Na)4  +  IOH2O,  separates.  Its  aqueous  solution  gives  a 
blue  precipitate  on  the  addition  of  barium  chloride,  which,  when  decom- 
posed with  sulphuric  acid,  yields  a  mixture  of  indigotintrisulphonic  and 
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tetrasulpbonic  acids.  In  aqueous  solution,  the  acids  dye  wool  and 
silk  a  bluish-red  shade.  A.  H.  L. 

Carbazole.     By  A.  Mazzara  and  E.  Leoxardi   (Gazzetta,  22,  ii, 

C  H 
569—582. — Benzoylbromocarhazole,     NBz<[  i  ,    is    obtained    by 

OrtHaJtSr 

brominating  benzoylcarbazole  in  acetic  acid  solution.  It  forms  small, 
transparent  crystals,  melts  at  124 — 125°  (corr.),  and  is  very  soluble  in 
chloroform,  toluene,  carbon  bisulphide,  or  benzene,  but  dissolves  less 
readily  in  glacial  acetic  acid  or  light  petroleum.  On  treatment  w^ith 
alcoholic  potash,  it  yields  the  broinocarbazole,  melting  at  199°.  On 
brominating  carbazole,  or  its  acetyl  or  benzoyl  derivatives,  in  acetic 
acid  solationat  100 — 115°,  the  corresponding  bromo-derivative  and  a 
quantity  of  resinous  matter  are  obtained,  together  v^ith  a  substance 
having  the  composition  Gi2ll8NBr,Ci2H9N',  which  forms  transparent, 
colourless  scales,  melting  at  193 — 195°.  This,  however,  behaves 
towards  acetic  anhydride  and  picric  acid  as  a  mere  mixture  of  carb- 
azole and  bromocarbazole. 

B6nzoyldibromocarhazole,l^'Bz<^i  ,  prepared  in  a  manner  similar 

UeHahir 

to  the  mono-derivative,  forms  transparent  needles  or  prisms  molting 

at  215 — 216''  (corr.)  ;   it  is  soluble  in  chloroform  or  toluene,  but  only 

sparingly    so  in    alcohol    or    light   petroleum.  '    On    treatment    with 

alcoholic  potash,  it  yields  dibromocarbazole,  NH<^  i       "^      ;    this  sub- 

CeHaBr 

stance  forms  small,  colourless  prisms,  melting  a,t,  212 — 211^° 
(corr.). 

P  TT  '^O 
Benzoylnitrobromocarbazole,  NBz<^  i "    "^        ",  prepared  by  nitrating 

benzoylbromocarbazole,  forms  minute,  translucent,  yellow  needles, 
melting  at  267 — 268°  (corr  )  ;  it  is  spariugly  soluble  in  chloroform, 
toluene,  cai-bon  bisulphide,  alcohol,  or  light  petroleum,  and  is 
accompanied  by  a  small  quantity  of  another  substance  melting 
above  200°. 

Nitrobromocarbazole,   NH<^  I   ^^  ^       ,   is    obtained    by    boilinec    its 

benzoyl  derivative  with  alcoholic  potash.  It  forms  small,  hard, 
yellow  needles,  which  begin  to  sublime  at  225°,  and  melt  at 
288 — 289°  (corr.)  ;  it  is  soluble  in  acetic  acid  or  benzene,  sparingly  so  in 
alcohol  or  ether.  Its  acett/l  derivative,  NAc!Ci2H6Br*]S'02,  forms 
small,  whitish  crystals,  which  rapidly  turn  yellow  on  exposure  to  light, 
and  melt  at  236 — 237°  (corr.)  ;  it  is  soluble  in  benzene,  but  only 
sparingly  so  in  alcohol  or  light  petroleum. 

Benzoylnitrobromocarbazole,  identical  with  that  described  above, 
is  obtained  by  brominating  benzoylnitrocarbazole  ;  the  nitrobromo- 
carbazole derived  from  the  former  substance  would  seem  to  contain 
both  the  bromine  and  the  nitro-group  in  the  para-position  relatively 
to  the  imidogen  group.  From  a  consideration  of  the  work  of  Blank 
(Abstr.,  1891,  571),  it  is  very  probable  that  the  nitrocarbazole  pre- 
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pared  by  the  anthors  (Abstr.,  1892.  616)  also  contains  the  imidogen 
and  nitro-groups  in  the  para-position  relatively  to  each  other. 

W.  J.  P. 
A  New  Acridine  and  an  Acridylpropionic  acid.  By  A.  Volpi 
(Gazzetla,  22,  ii,  549 — 556). — An  acridine,  C30H43N,  is  formed  on 
heating  a  mixture  of  stearic  acid,  diphenylamine,  and  zinc  chloride  at 
220°,  and  is  purified  by  means  of  its  hydrochloride ;  the  free  base 
separates  from  dilute  alcohol  in  long,  thin,  yellow  needles  or  crystal- 
line laminae  melting  at  69 — 70"".  It  is  soluble  in  all  ordinary  solvents, 
with  the  exception  of  water  ;  its  dilute  solutions  have  a  blue  fluor- 
escence, whilst  solutions  of  its  salts  show  a  green  fluorescence.  Con- 
tact with  acid  vapours  rapidly  turns  it  yellow,  and  light  also  chancres 
it.  The  hydrochloride.  C3oH43N,HCl,  forms  minute  needles,  and  is 
soluble  in  alcohol  or  benzene.      The  platinochloridey 

(C3oH43N)2,H.PtCl6, 

is  obtained  in  yellow  crystals  melting  at  190".  The  sulphate, 
C3oH43N,H2S04,  is  soluble  in  alcohol  or  benzene,  and  melts  at  149°  ; 
all  the  salts  are  decomposed  by  water.  The  differences  observed 
between  this  substance  and  pentadecylacridine  (Abstr.,  1892,  342)  are 
very  slight,  and  the  author  is  comparing  the  two  bases,  in  order  to 
determine  whether  they  are  identical. 

Acridylpropionic  acid,  Ci3H8N*C.iH4'COOH,  is  obtained  on  heating 
a  mixture  of  succinic  acid,  diphenylamine,  and  zinc  chloride  at 
180 — 205°,  and  is  purified  by  recrystallising  its  sodium  salt,  which  is 
then  decomposed  by  passing  carbonic  anhydride  throagh  its  aqueous 
solution.  The  acid  forms  a  yellow,  crystalline  powder,  which  does  not 
melt  at  300°,  is  insoluble  in  water,  benzene,  ether,  or  chloroform,  and 
almost  insoluble  in  hot  alcohol.  It  dissolves  in  dilute  acids  or  alkalis; 
the  acid  solutions  have  a  green,  whilst  the  alkaline  solutions  show  a 
blue,  fluorescence.  The  sodium  salt,  NaCi6H,2N02,2JH20,  loses  its 
water  at  100°,  is  very  soluble  in  water,  and  is  insoluble  in  ether  or 
benzene  ;  it  decomposes  at  260°  without  melting.  Its  aqueous  solution 
gives  yellow  precipitates  with  mercuric,  mercurous,  or  silver  salts,  or 
picric  acid ;  a  green  precipitate  is  obtained  with  copper  sulphate. 
The  silver  salt  forms  yellow  flocks.  The  hydrochloride,  CieHjaNOajHCl, 
forms  fairly  large  crystals,  which  melt  at  268°  with  previous  decom- 
position. The  platinochloride  probably  contains  1  mol.  HoO,  which  it 
loses  at  115—120°;  it  forms  microscopic,  yellow  crystals,  decom- 
posing at  259°.  W.  J.  P. 

Formation  of  Stilbene.  By  A.  Klages  and  E.  Knoevenagel 
(Ber.,  26,  447 — 451). — When  deoxybenzoin  is  dissolved  in  a  mole- 
cular proportion  of  benzaldehyde,  and  the  solution  saturated  with 
hydrogen  chloride,  chlorobenzyldeoxy benzoin,  COPh'CHPh-CHPhCl, 
is  formed;  it  crystallises  from  glacial  acetic  acid  in  small  needles, 
melts  at  180 — 182°,  and  a  small  quantity  of  a  compound  (perhaps  a 
stereoisomeride)  melting  at  153°  can  be  isolated  from  the  mother  liquor. 
When  either  of  these  compounds  is  heated,  benzoic  chloride  and 
stilbene  pass  over.  By  the  action  of  dilute  alkali  on  chlorobenzvl- 
deoxy benzoin,  benzamarone  is  obtained ;   whilst  by  adding  the  com- 
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pound  to  hot  concentrated  aqueous  potash,  benzylidenedeoxjbenzoin 
is  formed.  Benzylidenedeoxyhenzo'in  dibromide  crystallises  in  nacreous 
leaflets  or  needles,  and  melts  at  135°.  lodohenzyldeoxyhenzoin  is  pre- 
pared from  deoxybenzoin,  benzaldehyde,  and  hydriodic  acid.  It  melts 
between  155°  and  170°,  according  to  the  solvent  from  which  it  is 
crystallised,  and  is  probably  a  mixture  of  stereoisomerides. 

A.  R.  L. 
Condensation  of  Orthochlorobenzal  Chloride  by  means  of 
Metals.  By  A.  H.  Gill  {Ber.,  26,  649— 652).— Orthochlorotoluene 
is  prepared  from  orthotoluidine  by  means  of  the  diazo-reaction  ;  the 
yield  is  40  per  cent,  of  the  theoretical.  On  treatment  with  chlorine 
at  about  160°,  orthochlorobenzal  chloride  is  obtained  ;  this  boils  at 
228-5° ;  its  sp.  ^r.  =  1-399  at  15° ;  it  is  not  acted  on  by  sodium  at  160°, 
and  only  undergoes  slight  change  with  zinc  dust  or  finely  divided 
copper  at  100 — 110°.  On  heating  the  chloride  with  methyl  alcohol 
and  a  mixture  of  equal  parts  of  sand  and  finely  divided  silver  for 
six  hours  at  95°,  orthodichlorostilhene  dichloride, 

C6H4C1-CHC1-CHC1-C6H4C1, 

is  formed,  and  on  the  addition  of  light  petroleum  to  its  ethereal 
solution,  is  deposited  in  rhombic  crystals  melting  at  170*5°.  The  yield 
is  8  per  cent,  of  the  benzal  chloride  employed. 

Orthodichlorostilhene^  C6H4C1'CH!CH'C6H4C1,  is  prepared  by  heating 
the  preceding  compound  with  finely  divided  copper  at  100 — 105°,  or  by 
the  action  of  a  mixture  of  sand  and  copper  on  orthochlorobenzal  chlor- 
ide ;  in  this  case  the  yield  is  12  per  cent,  of  the  chloride  employed ;  the 
CO oi pound  boils  at  about  220°,  and  is  deposited  from  alcohol  in  long, 
colourless  needles,  and  from  toluene  in  rhombic  prisms,  which  melt  at 
97°.  Attempts  to  eliminate  the  remaining  chlorine  atoms  were 
unsuccessful.  By  the  action  of  chlorine,  the  dichloride  is  regenerated. 
On  treating  orthodi(!hlorostilbene  dichloride  with  alcoholic  potash  at 
100°,  the  frichlorostilbene,  C6H4C1-CH:CC1-C6H4C1,  is  formed,  and 
crystallises  from  alcohol  and  ether  in  small  scales  melting  at  66°. 
By  the  further  action  of  potash  on  this  compound,  orthodichlorotolane 
C6H4CI*C:C*C6H4C1,  is  obtained,  crystallising  from  alcohol  in  colour- 
less, rhombic  plates  melting  at  88 — 89^.  J.  B.  T. 

Condensation  of  Orthochlorobenzotri chloride  by  means  of 
Metals.  By  F.  Fox  (Ber.,  26,  653— 656).— Orthochlorotrichloro- 
toluene,  C6B4Cl'CCl3,  is  prepared  by  the  prolonged  action  of  chlorine 
on  orthochlorotoluene  at  130°;  the  yield  is  83  per  cent,  of  the 
theoretical.  On  heating  the  compound  in  a  reflux  apparatus  with 
benzene  and  finely  divided  copper  for  25  hours,  orthodichlorotolane  di- 
c/zZori(ie,  C6H4C1'CC1!CC1C6H4C1  is  obtained  in  two  modifications,  which 
may  be  separated  by  crystallisation  from  light  petroleum.  The  more 
sparingly  soluble  isomerideis  deposited  in  needles  which  melt  at  172°  ; 
it  boils  at  209°  under  a  pressure  of  18  mm.,  and  at  354°  under  ordi- 
nary pressures,  being  converted  into  the  second  modification  to  the 
extent  of  36  per  cent. 

The  second  compound  crystallises  in  monoclinic  plates  melting  at 
125 — 126°,  and  is  only  obtained  pure,  together  with  the  compound  of 
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higher  melting  point,  by  the  action  of  chlorine  on  orthodichlorotolane 
in  chloroform  solation  (compare  preceding  abstract)  ;  it  boils  at 
3o3 — 356°  under  the  ordinary  atmospheric  pressure,  yielding  19  per 
cent,  of  the  higher-meJting  modification,  and  remains  unchanged  on  dis- 
tillation in  a  vacuum.  Both  compounds  yield  orthodichlorotolane  bv 
the  action  of  zinc  dust  at  200°.  From  the  general  properties  of  these 
compounds,  the  hifher-melting  modification  is  regarded  as  the  plane 

.     ,    CeHiCl-CCl    ^^      ^ 
symmetrical,  ^  ^^  ^,  M^ni  the  lower  melting  one   as  the  centrisym- 

U6tl4^1'v^^l 

O  TT  Pl-PPl 
metrical,  M  .     This  view  is  confirmed  by  the  fact  that 

010  O6H4OI 

tl-e  former  is  more  readily  acted  on  by  silver  than  the  latter. 

J.  B.  T. 
Diresorcinol.  By  E.  Selch  (Monafsh.,  14,  1 — 7).— Barth  and 
Schreder  (Abstr.,  1879,  683)  regarded  the  diresorcinol  which  they 
obtained  by  fusing  resarcinol  with  soda  as  3:5:3':  5'-tetrahydr- 
oxydiphenyl,  but  were  not  able  to  trive  any  proof  of  the  relative  position 
f»f  the  hydroxy  1  groups.  The  author  endeavoured  to  obtain  evidence 
as  to  the  correctness  of  their  view  by  subjecting  the  phenol  and  its 
tetrethyl  ether  to  oxidation,  but  could  not  succeed  in  obtaining  a 
sufficient  quantity  of  any  product  for  analysis.  Towai'ds  sulphuric 
acid,  diresorcinol  behaves  in  a  manner  which  varies  according  to  the 
temperature  at  which  the  reaction  is  carried  out;  when  added  to 
6 — 7  parts  of  sulphuric  acid  at  150 — 160°,  it  yields  diresorcinolsal phone, 
Ci2H4S02(OH)4 ;  this  crystallises  in  colourless,  silky  needles,  is 
almost  insoluble  in  water,  and  carbonises  above  300°  without  melting. 
Its  tetracetyl  derivative  also  forms  silky  needles,  and  melts  at  256°. 
With  cold  sulphuric  acid,  diresorcinol  is  converted  into  a  disulphonic 
acid,  which  has  not  been  obtained  pure  ;  its  lead  salt, 

Ci2H,(OH)4(S03).Pb  +  4H2O, 

crystallises  in  pale-brown  prisms  united  in  small  druses. 

H.  G.  C. 
Stereoisomeric  Benzamarones.     By  E.  Knoevenagel  and  R. 
Weissgekber  (Ber.j  26,  436 — 441). — Benzamarone  was  prepared  by 
Japp  and  Klingemann's  n)ethod  (Abstr.,  1889,275).     Assigning  to  it 

the  formula  COPlvCHPh-CHPh-(JHPh-COPh,  it  is  seen  to  contain 
two  asymmetric  carbon  atoms,  namely,  those  marked  with  an  asterisk, 
and  the  authors  have  sncceeded  in  separating  it  into  two  isomerides. 
The  crude  substance,  mixed  into  a  thin  paste  with  alcohol,  is  digested 
on  the  water- bath  for  half  an  hour.  The  resinous  constituents  and 
henzylidenedeoyyh^nzoin  (next  abstract)  are  thereby  dissolved.  Tiie 
residue  is  boiled  for  3 — 4  hours  with  85  per  cent,  acetic  acid,  when 
isobenzamarone  separates  from  the  filtrate  on  cooling.  Benzamarone 
melts  at  218 — 219°,  and  isobenzamarojie  resembles  it  in  crystalline 
form,  but  is  more  readily  soluble  in  alcohol,  glacial  acetic  acid,  and 
benzene,  and  melts  at  179 — 180^.  Both  isomerides  are  structurally 
identical;  they  give  the  same  pentaphenylpyridine  (m.  p.  239 — 240°) 
when  heated  in  aqueous  alcoholic  solution  with  hydroxylamine  hydro- 
chloride at  180".  A.  R.  L. 
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Benzylidenedeoxybenzoin.     By  E.  Knoevenagel  and  R.  Weiss- 
GEKBER  {Ber.,  26,  441 — 446). — Benzylidenedeoxybenzoin, 

CHPh:CHPh-COPH, 

is  one  o£  the  products  in  the  preparation  of  benzamarone  (preceding" 
abstract).  The  best  yield  is  obtained  when  a  solution  of  potash 
(2  grams)  dissolved  in  alcohol  (5  c.c.)  and  water  (5  c.c),  is  added  to 
a  cooled  solution  of  deoxybenzo'in  (5  grams)  in  benzaldehyde 
(25  grams)  and  an  equal  volume  of  alcohol,  and  the  mixture  allowed 
to  remain  for  2 — 3  days.  It  forms  white  needles,  and  melts  at  100''. 
When  heated  with  an  excess  of  deoxybenzoin,  benzamarone  is  formed } 
whilst  if  it  is  heated  at  180°  with  hydroxylamine  hydrochloride 
and  alcohol,  it  yields  a  compound  which  crystallises  in  silky  needles, 
melts  at  208 — 209°,  and,  since  it  is  insoluble  in  alkalis,  has,  perhaps, 

.      .       N=:CPh     ^,^^,        ^,     ,    ,  CPh— CHPh 

the  constitution  (').(.2pi,>CHPh.      The  Jiydrazone,  ^^p^^,^,^j^^^' 

is  obtained  by  heating  benzylidenedeoxybenzoin  with  phenylhydr- 
azine.  Benzylidenedeoxybenzoin  and  benzyl  cyanide  react  in  the 
presence  of  a  small  quantity  of  alcoholic  soda,  forming  henzoyUriphe7iyl' 
6^t^?/row^>^^e,COPh•CHPh•CHPh•CHPh•CN■,  which  melts  at 205— 210°, 
and  appears  to  be  resolvable  into  two  stereoisomerides  of  higher  and 
lower  melting  point ;  the  same  compound  is  obtained  from  a  mixture 
of  deoxybenzoin,  a-phenylsuccinonitrile,  and  sodium  ethoxide. 

A.  R.  L. 
Condensation  of  Benzaldehyde  with  Deoxybenzoin.  By  F. 
Klingemann  (Ber.,  26,  818 — 820). — A  preliminary  notice,  published 
on  account  of  the  appearance  of  papers  by  Knoevenagel,  Weissgerber, 
and  Klages  (preceding  abstracts).  If  sodium  ethoxide  is  used  as  the 
condensing  agent,  four  distinct  products  may  be  obtained,  according 
to  the   conditions    of  the  experiment : — (1)   benzamarone,  C35H28O2 ; 

(2)  benzylidenedeoxybenzoin,  CaiHieO  ;  (3)  a  compound,  C21H16O,  of 
unknown  constitution,  melting  at  88 — 89°  ;  (4)  amaric  acid,  O23H22O3, 
or  its  anhydride,  C23H20O2. 

When  benzamarone  is  distilled,  it  yields  deoxybenzoin,  and  the  two 
isomeric  substances  C21H16O.  That  melting  at  101°  is  an  unsaturated 
ketone  (benzylidenedeoxybenzoin),  for  when  reduced  it  yields  a 
dihydro-product  (melting  at  118°),  probably  benzal deoxybenzoin,  and, 
with  phenylhydrazine,  a  phenylhydrazone  melting  at  166 — 167° ; 
with  deoxybenzoin,  under  the  influence  of  sodium  ethoxide,  it  yields 
benzamarone.  The  isomeric  substance  melting  at  88 — 89°  is  neither 
aketone  nor  an  alcohol,  for  it  does  not  react  either  with  phenylhydrazine 
or  with  acetic  anhydride ;  it  cannot  be  converted  into  benzamarone, 
but  it  can  be,  indirectly,  into  benzylidenedeoxybenzoin. 

By  the  action  of  hydrochloric  acid  on  a  mixture  of  deoxybenzoin 
and  benzaldehyde  there  were  obtained:  (1)  a  compound,  C2iiri70Cl 
melting    at    172° ;     (2)    an    isomeric    compound    melting    at    135°  ; 

(3)  benzylidenedeoxybenzoin;  and  (4)  its  isomeride,  C21H16O.  Benzyl- 
idenedeoxybenzoin is  converted  into  (1)  and  some  of  (2)  by  the  action 
of  hydrochloric  acid;  its  isomeride,  C21H16O,  yields  only  (1). 

C.  F.  B. 

VOL.  LXIV.  i.  2   c 


354  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Condensation  of  Chlorobenzile  with  Phenol  and  with  Mono- 
and  Di-methylaniline.  By  S.  Kempinski  (Bull  Soc.  Ghim.  [3],  7, 
608— 610).— When  Zinin's  chlorobenzile  {Annalen,  119,  178)  is 
heated  at  60 — 66°  with  phenol  (2  mols.)  and  some  zinc  chloride, 
hydrogen  chloride  is  evolved,  and  an  amorphous,  red  compound, 
soluble  in  alkalis,  and  melting  at  about  93°,  is  obtained  ;  it  is  probably 
a  dihydroxybenzopinacolin,  COPh"CPh(C6H4*OH)2. 

Under  the  same  conditions,  there  is  obtained  from  methylaniline 
a  green  colouring  matter,  which  dyes  cotton  directly,  and  from 
dimethyl  aniline  a  blue  colouring  matter,  which  dyes  wool  and  mor- 
danted cotton.  A.  R.  L. 

Reduction  of  Benzilehydrazone.  By  A.  Purgotti  {Gazzetta, 
22,  ii,  611 — 613). — In  this  preliminary  note  the  author  states  that 
the  reduction  of  benzilehydrazone  by  zinc  dust  and  acetic  acid  yields 
a  liquid  base  which  is  most  probably  amidodihenzyl, 

NHs-CHPh-CH^Ph. 

The  sulphate  is  obtained  in  large  crystals,  and  is  extremely  soluble  in 
alcohol ;  the  hydrochloride  forms  white  needles,  and  the  platinochloride 
separates  from  its  boiling  aqueous  solution  in  golden  laminae. 

W.  J.  P. 

Benzileoximes.  By  K.  Auwers  and  M.  Siegfeld  (Ber.,  26, 
788 — 797). — An  amplitication  of  a  previous  preliminary  notice 
(Abstr.,  1892,  1470),  with  some  additions.  It  is  not  true,  as  Min- 
unni  and  Ortoleva  state  (this  vol.,  i,  97),  that  a-benzileoxime  only 
reacts  with  phenyl  hydrazine  at  150 — 160°,  and  then  yields  benziledi- 
hydrazone.  As  before  said,  they  react  when  heated  at  30 — 40°  in 
alcoholic  solution  acidified  with  acetic  acid,  and  benzileoximeh3-dr- 
azone  is  formed.  The  other  monoxime  does  not  give  this  reaction  ; 
in  general,  it  reacts  much  less  readily  than  the  ct-oxime.  It  should  be 
noted  that  the  authors  once  more  apply  to  this  second  oxime,  which 
has  been  known  for  some  time  now  as  the  7-oxime,  the  original  name 
of  y3-monoxime.  The  acetyl  derivative  of  henzileoximehydrazone^  the 
melting  point  of  which  was  given  as  109°,  melts  at  113°  when  pre- 
cipitated from  chloroform  solution  by  the  addition  of  light  petroleum  ; 
after  crystallisation  from  hot  alcohol  or  ether,  it  melts  at  121 — 122°. 
Perhaps  these  are  physically  isomeric  modifications. 

Some  salts  of  the  benzilemonoximes  with  bibasic  acids  have  been 

prepared.     These   exist   in  two  forms,  represented  by  the  formulae 

CPhO.C-Ph       Ph-C-CPhO  ,  Ph-C-CPhO    CPhO-C.Ph 

a,  II  II  ,     and    j3,  ll  M 

N-0-(R)-0-N"  '  ^\       N-0 (R) 0-N      • 

They  are  prepared  by  treating  the  dry  sodium  salts  of  the  correspond- 
ing oximes  (suspended  in  benzene)  with  the  acid  chloride.  They  are 
decomposed  by  alkalis  into  the  acids  and  the  original  oximes,  the 
a-salts  much  more  readily  than  the  y3-  ones.  The  carhonates 
[(R)  =  CO  in  the  above  formulae]  from  carbonyl  chloride  and  the 
sodium  salts  of  the  a-  and  y3- oximes  respectively  form  lustrous,  white 
needles;    the   a-salt   melts  at  122°,  the  y3-  at   163°.     The  succinates 
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[(R)  =  CO'CH2'CH3*CO],  from  succinic  chloride,  and  the  sodium 
salts  of  the  respective  monoximes,  form  small,  prismatic,  colourless 
crystals  ;  the  a-salt  melts  at  164°,  the  /3-  at  195°.  C.  F.  B. 

Oximes.  By  A.  Glaus  (J.  pr.  Ghem.  [2],  47,  139— 151).— A 
■criticism  on  the  most  recent  papers  of  Minunni  (this  vol.,  i,  86,  89,  92, 
97;  compare  Abstr.,  1892,  1080).  A.  G.  B. 

Compounds  containing  the  Group  C2N2O2.  By  A.  Angeli 
(Ber.,  26,  527— ^30).— Dibenzoylglyoxime,  NOHiCBz-CBzlNOH,  is  ob- 

tained  by  reducing  the  corresponding  peroxide,  M  I        (obtained 

by  the  action  of  nitric  acid  on  acetophenone)  with  zinc  dust  and 
acetic  acid.  It  crystallises  in  lustrous  needles,  and  melts  at  168°  with 
decomposition.  When  treated  with  cold  concentrated  nitric  acid,  it 
is  reconverted  into  the  peroxide,  which  melts  at  87°  and  has  all  the 
properties  assigned  to  it  by  Hollemann  {Ber.,  21,  2835). 
CBz-CBz  ,  .  , 
Dibenzoylazoxazole,   -U  ^  U     j  obtained  by  treating  dibenzoylgly- 

•oxime  with  acetic  anhydride,  crystallises  in  large,  colourless  prisms, 
€ind  melts  at  118°.  The  dioxime,  C16H12N4O3,  crystallises  in  white 
needles,  melts  at  at  179°,  dissolves  easily  in  potash,  and  when  treated 
in  alkaline  solution  with  potassium  ferricyanide  is  converted  into  a 
compound  of  the  composition  0161111X302,  which  melts  at  221°.  The 
dihydrazone  crystallises  in  small,  yellow  needles,  and  melts  at  172°. 

Diphenyltetraketoximej  C6H5*[C!NOH]4'C6H5,  is  obtained  by  the  pro- 
longed action  of  an  excess  of  hydroxylamine  hydrochloride  on  a  cold 
alkaline  solution  of  dibenzoylglyoxime.  It  is  a  white  powder  and  melts 
at  225°.  E.  C.  R. 


y8-Hydroxynaphthoic  acid  (m.  p.  216°).  By  H.  Hosaeus  (Ber., 
26,  66b—-673).—Naphthophosphonic  chloride,  POCVO-CioHe'COCl,  is 
^formed  by  the  action  of  phosphoric  chloride  on  hydroxynaphthoic 
acid;  it  crystallises  from  light  petroleum  in  colourless  needles, 
anelts  at  63°,  and  is  extremely  unstable.  ^-Naphthophosplionic  acid^ 
PO(OH)2*0-CioH6*COOH,  is  obtained  by  treating  the  preceding  com- 
pound with  water ;  it  is  insoluble  in  light  petroleum,  melts  at  174°, 
and  is  decomposed  by  prolonged  heating  at  110°.  The  aqueous  solu- 
tion, on  boiling,  is  resolved  into  /3-hydroxynaphthoic  acid  and  phos- 
phoric acid. 

^-Chloronaphthoic  acid  is  prepared  by  heating  the  naphthoic  acid 
(1  mol.)  with  phosphoric  chloride  (3*5  mols.)  for  eight  hours  at  180°, 
or  by  distillation  of  the  naphthoic  acid  with  8  parts  of  phosphoric 
chloride  ;  it  crystallises  in  yellow  needles,  and  melts  at  216°.  The 
.calcium  salt  crystallises  w^ith  2  mols.  H2O. 

/3-Chloronaphthoic  acid,  on  reduction  with  sodium  amalgam,  yields 
a-naphthoic  acid  (m.  p.  160°). 

Hemimellitic  acid  is  formed  by  the  oxidation  of  /3-hydroxynaph- 
thoic acid  with  potassium  permanganate  in  alkaline  solution. 

2  c  2 
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^-Hydroxy sulphonapJithoic  acid,  COOH*CioH5(OH)'S03H  +  4H20, 
crystallises  from  dilute  hydrochloric  acid  in  pale  yellow  needles. 
The  barium  salt  crystallises  in  colourless  needles  with  5  mols. 
H2O. 

DihydroxynapJithoic  acid,  CioH5(OH)2*COOH  +  H2O,  is  prepared 
by  fusing  the  above  snlphonic  acid  with  potash  at  260°,  and  crys- 
tallises from  water  in  yellow,  lustrous  needles  melting  at  265° ;  it  is- 
completely  removed  from  solution  by  treatment  with  large  quan- 
tities of  animal  charcoal,  reduces  silver  solution  at  ordinary  tem- 
peratures and  alkaline  copper  solution  on  gently  warming.  The 
diacetate  is  crystalline,  and  melts  at  188*'.  The  ethijlic  salt  is  de- 
posited in  needles  which  melt  at  148 — ISO"*.  AH  attempts  to- 
eliminate  the  carboxyl  group  from  hydroxysulphonaphthoic  acid  were 
unsuccessful. 

The  above  results  show  that  hydroxynaphthoic  acid  (m.  p.  216°)  is 
a  heteronucleal  compound,  but  it  remains  uncertain  whether  it» 
constitution  is  COOH  :  OH  =  1'  :  2  or  4'  :  2.  J.  B.  T. 

The  Azines  and  Eurhodoles  obtained  from  Dihydroxydiketo- 

tetrahydronaphthalene.    By  T.  Zincke   (5er.,  26,  613—623).— 

The  following  experiments  show  that  the  compounds  obtained  by  the 

mutual  action  of  dihydroxydiketotetrahydronaphthalene  and  orthodi- 

amines  are  not  y3/3-naphthalene  derivatives  as  previously  supposed 

(Abstr.,  1892,  859),  but  belong  to  the  a^-series;  the  two  eurhodoies,, 

meltiDg  at    169 — 170°   and    183 — 184°   respectively,  prepared   from 

orthotoluylenediamine   and   the   above-mentioned   diketo-compound, 

have,  therefore,  in  all  probability,  constitutions  analogous  to  those  of 

the  corresponding  compounds  prepared  from  phenylenediamine  in  the 

manner  now  to  be  described. 

^     CH-CeHi-C.'N 
NaphthapJienazine  oxide,  0<^  '  1  ^    >CgH4,  is  produced  when 

dihydroxydiketotetrahydronaphthalene  is  treated  with  orthophenyl- 
enediamine  in  alcoholic  solution;  it  crystallises  in  small,  yellowish^ 
spherical  aggregates  of  needles,  melts  at  186 — 187°  with  previous- 
softening,  and  is  not  acted  on  by  alkalis. 

pXT.p   XT   .p'^VJ" 

fi-Hydroxynapldhaphenazine,  'J.^tt.       ' !    >C6H4  (^-naphtheurhod- 

0(OH)  —  vj.N 

ole),  is  obtained  when  the  preceding  compound  is  boiled  with  acetic  acid 
or  warmed  with  alcoholic  hydrochloric  acid,  the  solution  diluted  with 
water,  and  treated  with  ammonia  until  feebly  alkaline  ;  it  crystallises- 
in  slender,  intensely  yellow  needles,  melts  at  197 — 198°,  and  has  both 
acid  and  basic  properties.  The  sodium  derivative  crystallises  in 
small,  dirty- violet  needles,  and  is  only  very  sparingly  soluble  inwater, 
but  dissolves  freely  in  alcohol,  yielding  a  violet  solution.  The  hydro- 
chloride and  the  sulphate  are  brownish-red,  crystalline  compounds,  and 
are  only  stable  in  presence  of  acids,  being  decomposed  by  water;  the 
platinochloride  is  a  reddish-brown,  insoluble  compound.  The  acetyl 
derivative,  C18H12N2O2,  crystallises  in  yellow  needles,  melts  at 
188 — 189°,  and  dissolves  in  concentrated  hydrochloric  acid  with  an 
orange-red  coloration,  yielding  a  salt  which  is  decomposed  by  water  ; 
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in  its  hydrochloric  acid  solution,  platinic  chloride  produces  a  sparingly 
soluble,  red,  crystalline  precipitate.  The  methyl  derivative,  C17H12N2O, 
is  formed,  together  w^ith  large  quantities  of  a  yellow,  insoluble  modifica- 
tion of  jS-hydroxynaphthaphenazine,  when  the  hydroxy-compound  is 
treated  with  methylic  iodide  and  methyl  alcoholic  soda  ;  it  crystallises 
in  slender,  yellow  needles,  melts  at  158°,  and  is  not  acted  on  by 
alkalis  ;  its  hydrochloride  crystallises  in  red  needles,  is  immediately 
decomposed  by  water,  and  forms  a  brownish,  granular  platinochloride  ; 
its  6romo-derivative  crystallises  in  small,  yellow  needles,  and  melts  at 
204°. 

oc-Anilido-Oi-hydroxynaphthaphenazine,  C22HnN30,  is  formed  when 
naphthaphenazine  oxide  is  boiled  with  excess  of  aniline  in  alcoholic 
.solution.  It  crystallises  in  small,  yellow  needles,  melts  at  204 — 205°, 
and  is  readily  decomposed  when  boiled  with  acids  or  when  heated 
above  its  melting  point,  being  converted  into  aniline  and  /3-hydroxy- 
naphthaphenazine ;  it  is  turned  blue  by  hot  alcoholic  soda. 

The  compound  of  the  composition  C22Hi8l!^40,  obtained  by  treating 
naphthaphenazine  oxide  with  orthophenylenediamine  under  like  con- 
ditions, is  a  yellow,  granular  powder,  melts  at  200°,  and  is  only  very 
sparingly  soluble  in  the  ordinary  organic  solvents ;  it  readily  under- 
goes decomposition  on  treatment  with  acids  or  when  heated  above 
its  melting  point,  yielding  /3-hydroxy naphthaphenazine  and  ortho- 
phenylenediamine. 

When  naphthaphenazine  oxide  is  heated  with  zinc  dust  in  a  stream 
of  hydrogen,  it  yields  a  naphthaphenazine  melting  at  140 — 141°,  iden- 
tical with  that  obtained  from  the  azo-derivative  of  |S-phenylnaphthyl- 
amine. 

The  a-eurhodole  obtained  by  the  condensation  of  orthophenylene- 
diamine and  hydroxynaphthaquinone  is  readily  converted  into  an 
acetyl  derivative  of  the  composition  01811121^202 ;  this  compound  crystal- 
lises in  3^ellowish  needles,  melts  at  217°,  and  is  insoluble  in  hydro- 
chloric acid,  which  imparts  to  it  a  reddish-yellow  colour. 

F.  S.  K. 

Paranthracene.  By  0.  E.  Linebarger  {Amer.  Ghem.  /.,  14, 
697 — 602). — When  anthracene,  in  solution,  is  exposed  to  direct  sun- 
light, paranthracene  is  formed,  and  separates  out.  If  the  solvent  is 
benzene,  toluene,  xylene,  or  ethylbenzene,  the  solution  remains 
colourless  ;  if  it  is  alcohol,  acetic  acid,  ethylic  benzoate,  or  benzene 
bromide  (?),  the  solution  becomes  light  yellow  ;  whilst  if  it  is  chloro- 
form, ethylenic  bromide,  or  carbon  bisulphide,  it  becomes  black.  In  the 
last  two  cases,  moreover,  no  paranthracene  is  formed,  probably  because 
the  solvent  itself  undergoes  decomposition. 

For  the  preparation  of  paranthracene,  xylene  is  the  best  solvent ; 
a  short  exposure  is  then  sufficient  to  bring  about  complete  conversion 
of  the  anthracene.  Beckmann  has  shown,  by  cryoscopic  methods, 
that  paranthracene  has  the  formula  C28II20 ;  the  author  suggests  that 
the  bond  between  the  two  central  carbon  atoms  of  anthracene  becomes 
loosed,  and  that  two  molecules  then  unite  by  the  affinities  thus  set 
free,  forming  paranthracene.  C.  F.  B. 
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Priedel-Crafts  Reaction  in  the  Anthracene  Series.     By  C. 

E.  LiNEBARGEE  (Amer.  Chem.  J.,  14,  602—604)  — Attempts  to  pre- 
pare phenylanthracenes  by  heating  brora anthracene,  dibromanthrac- 

CBr 
ene,   CcHi^  i       >C6H4,   and    dichloranthracene,    respectively,    with 

benzene,  in  the  presence  of  aluminium  chloride,  were  unsuccessful ; 
hydrogen  bromide  was  indeed  evolved,  but  no  crystalline  product, 
except  anthracene  itself,  could  be  isolated.  Anthracene,  moreover, 
does  not  react  with  carbonyl  chloride  in  carbon  bisulphide  solution  in 
the  presence  of  aluminium  chloride.  C.  F.  B. 

Valency  of  the  Dextroterpenes  in  Russian  Turpentine.  By 
A.  Stschukakeff  (/.  jpr.  Chem.  [2],  47,  191 — 196  ;  compare  Tilden, 
Trans.,  1888,  879). — The  author  made  several  series  of  experiments 
on  the  absorption  of  bromine  by  pinene.  Chloroform  or  carbon 
tetrachloride  was  used  as  a  solvent,  and  the  solution  was  either 
covered  with  a  layer  of  water  or  contained  in  a  flask  provided  with 
means  for  preventing  the  escape  of  hydrogen  bromide.  The  bromin- 
ation  was  effected  either  by  adding  a  solution  of  bromine  in  the  same 
solvent  until  a  permanent  pale  yellow  coloration  was  obtained,  or  by 
adding  excess  of  bromine  and  titrating  back  with  sodium  thiosulphate. 
The  hydrogen  bromide  was  titrated  in  the  aqueous  solution  by  alkali. 
The  results  are  tabulated,  and  the  following  conclusions  deduced  from 
them  : — (1.)  When  bromine  is  added  until  coloration  is  produced,  only 
1  mol.  of  bromine  reacts  immediately  with  the  pinene.  (2.)  When 
an  excess  of  bromine  is  added,  the  pinene  takes  up  2  mols.  (com- 
pare Tilden,  loc.  cit.).  (3.)  In  both  cases,  hydrogen  bromide  is 
eliminated,  but  in  smaller  quantity  than  1  mol.,  so  that  the  action  of 
the  second  molecule  of  bromine  seems  to  occur  according  to  the 
equation  doHieBra  +  Brj  =  CioHigBrg  +  HBr.  (4.)  The  dextro- 
terpene  in  Russian  turpentine  may  be  regarded  as  a  quadrivalent 
hydrocarbon,  capable  of  combining  with  2  mols.  of  bromine,  to  form 
a  bromide  which  is  very  unstable,  and  rapidly  loses  a  part  of  its 
bromine  as  hydrogen  bromide,  yielding  a  camphene  bromide. 

A.  G.  B. 

Action  of  Acetic  and  Formic  acids  on  Terebenthene.    By 

BoucHAEDAT  and  Olivieeo  (Compt.  rend.,  116,  257 — 259). — Mixture* 
of  terebenthene,  acetic  acid,  and  water,  in  various  proportions,  were 
allowed  to  remain  in  contact  in  sealed  tubes  at  the  ordinary  tempera- 
ture for  three  years.  In  all  cases  there  is  partial  conversion  of  the 
terebenthene  into  an  isomeric,  optically-active  terpilene,  and  with  the 
lower  proportions  of  water,  traces  of  terpin  are  formed,  but  the  only 
other  product  is  terpilenol  acetate,  CioHi6*C2H402.  Neither  borneol 
nor  isoborneol  is  formed.  As  the  proportion  of  water  increases,  the 
rate  and  limit  of  the  combination  of  the  acid  with  the  hydrocarbon 
diminishes,  and  when  the  mixture  contains  25  molecular  proportions 
of  water  to  1  molecular  proportion  of  terebenthene  and  of  acetic  acid 
there  is  no  combination. 

Similar  experiments  with  formic  acid  show  that  in  this  case  also 
the  rate  and  limit  of  combination  decrease  as  the  proportion  of  water 
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increases,  and  there  is  no  reaction  when  25  molecnlar  proportions  of 
water  are  mixed  with  1  molecular  proportion  each  of  terebenthene 
and  formic  acid.  Formic  acid  is,  however,  more  energetic  in  its 
action  than  acetic  acid,  and  in  this  respect  is  comparable  to  the  in- 
organic acids.  When  the  proportion  of  water  is  low,  and  the  acid  is 
in  excess,  there  is  at  first  formation  of  terpilenol  formate,  but  this  is 
attacked  by  the  excess  of  formic  acid  with  production  of  inactive 
diterpilene,  a  small  quantity  of  inactive  terpilene,  and  traces  of  a 
formate,  which,  on  hydrolysis,  yields  an  active  borneol.  Witli 
equal  molecular  proportions  of  hydrocarbon,  acid,  and  water,  a  con- 
siderable quantity  of  terpin  is  formed,  together  with  terpilene,  having 
a  rotatory  power  of  ol^  =  — 23°  50',  and  terpilenol  formate  of  feeble 
rotatory  power.  The  same  products  are  obtained  in  different  pro- 
portions when  the  proportion  of  water  is  higher.  C.  H.  B. 

Orientation  in  the  Terpene  Series.  By  A.  Baeyer  {Ber.,  26, 
820 — 826). — Dihydrocarveol^  obtained  by  reducing  carvole  with  sodium 
in  alcoholic  solution,  yields  with  acetic  anhydride  an  acetate  boiling  at 
232 — 234°  (corr.).  This  takes  up  hydriodic  acid,  and  the  resulting  hydr- 
iodide,  when  reduced  with  zinc-dust  and  acetic  acid,  yields  tetra- 
hydrocarveol  acetate,  which,  on  saponification,  yields  tetrahydro- 
carveol,  and  this,  on  oxidation  with  dichromate  and  sulphuric  acid, 
is  converted  into  the  corresponding  ketone,  tetrahydrocarvole.  This 
boils  at  222 — 223°  (corr.),  and  can  be  left  in  contact  with  perman- 
ganate for  two  minutes  without  being  attacked  ;  the  oxime  forms 
needles  melting  at  99 — 101° ;  the  hydrogen  sulphite  compound  is 
decomposed  even  by  cold  water.  It  is  itself  reduced  by  sodium  to 
tetrahydrocarveol,  a  thick  oil,  which  decomposes  when  distilled,  but  is 
very  stable  towards  permanganate.  Its  formula  follows  from  the 
known  constitution  of  carvole  ;  there  is  then  only  one  possible  formula 
left  for  its  isomeride,  menthol. 

CH,-CHMe-CH-OH  CH^-CHMe  -CHa 

CH,-CHPr^-CH2       '  CH^-CHPr^-CH-OH* 

Tetrahydrocarveol.  Menthol. 

If  tetrahydrocarveol  be  converted  by  treatment  with  hydrobromic 
acid  into  its  bromide,  and  this  is  heated  with  quinoline,  carvomenthene, 
boiling  at  175 — 176°  (corr.),  is  obtained.  It  yields  a  dibromide,  and  is 
isomeric  with  the  month ene  obtained  from  menthol ;  the  formula  of 
the  two  substances  must  be  those  given  below,  for  did  th©  bromine 
atom  in  the  bromide  eliminate  a  hydrogen  atom  from  the  neigh- 
bouring CHa  group,  both  tetrahydrocarveol  and  menthol  would  yield 
the  same  unsaturated  hydrocarbon. 

CHs-  CMe=CH  CH^-CHMe-CHa 

CHa-CHPr^-CH/  CH,-CPr^IzCH  * 

Carvomenthene.  Menthene. 

When  limonene  hydriodfde,  or,  rather,  the  product  of  the  action  of 
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liydriodic  acid  (1  mol.)  on  limonene,  is  reduced  with  zinc-dust  and 
acetic  acid,  limonene  is  regenerated  as  dipentene.  The  dihydriodide, 
under  similar  circumstances,  yields  an  unsaturated  hydrocarbon, 
which  is,  perhaps,  identical  with  carvomonthene.  Terpineol  hydr- 
iodide  loses  hydriodic  acid.  Terpineol  methyl  ether  was  incidentally 
prepared,  by  heating  terpineol  and  methylie  iodide  in  toluene  solution 
with  the  liquid  alloy  of  sodium  and  potassium.  It  boils  at  207 — 209°, 
and  is  converted  into  dipentene  dihydrobromide  by  an  acetic  acid 
solution  of  hydrobromic  acid,  even  in  the  cold.  C.  F.  B. 

Hydroxym ethylene  Compounds.  By  L.  Claisen  (Ber.,  26, 
725 — 729). — In  preparing  the  benzoate  of  hydroxymethylenecamphor 
by  treating  hydroxymethylenecamphor  with  sodium  ethoxide  and 
benzoic  chloride,  the  author  finds  that  a  good  yield  is  obtained  only 
when  an  absolute  ethereal  solution  and  sodium  ethoxide  free  from 
alcohol  are  employed.  When  an  alcoholic  solution  of  sodium  ethoxide  is 
employed,  heat  is  developed,  and  ethylic  benzoate  and  the  ethyl  ether 
of  hydroxymethylenecamphor,  CioHuOiCH'OEt,  are  formed.  The  re- 
action takes  place  as  follows  : — The  sodium  ethoxide  and  benzoic 
chloride  produce  ethylic  benzoate  and  sodium  chloride,  and  the  small 
excess  of  benzoic  chloride  which  is  present  forms  hydrogen  chloride 
with  the  alcohol ;  then  the  latter  effects  a  simple  etherilication  of 
the  hydroxymethylenecamphor  with  the  alcohol.  The  methyl  and 
ethyl  ethers  of  hydroxymethylenecamphor  are  easily  obtained  by 
saturating  the  alcoholic  solution  with  hydrogen  chloride. 

The  methyl  ether  is  not  an  oil,  as  stated  by  v.  Pechmann,  but  a 
solid,  which  melts  at  40°. 

Thus,  the  alkyl  ethers  of  hydroxymethylenecamphor  may  be  ob- 
tained in  three  ways  :  (1)  by  etherification  with  alcohol  and  hydrogen 
chloride  ;  (2)  from  the  sodium  salt  and  alky  lie  iodide  ;  (3)  from  the 
chloride  and  sodium  alkyloxides. 

The  phenyl  ether,  CioHuOiCH'OPh,  obtained  from  the  chloride  and 
sodium  phenoxide,  is  a  viscid,  colourless  liquid,  and  boils  at  214*^  under 
13  mm.  pressure. 

The  chloride  and  sodium  derivative  of  hydroxymethylenecamphor 
react  very  easily,  and  yield  the  anhydride  (Ciotii40!CH)20,  which 
melts  at  188—189°.  E.  C.  R. 

Aldehydes  from  Terpenes.  By  A.  Etard  (Compt.  rend.,  116, 
434 — 436). — Camphene,  prepared  by  heating  solid  terebenthene 
hydrochloride  with  excess  of  lead  monoxide  at  110°  for  24  hours,  was 
dissolved  in  carbon  bisulphide,  and  gradually  mixed  with  two  mole- 
cular proportions  of  chromyl  dichloride,  also  dissolved  in  carbon  bi- 
sulphide. An  abundant  precipitate  is  formed  of  the  composition 
Ci9Hi6,2Cr02Cl2,  and  when  this  is  treated  with  water,  and  the  solu- 
tion agitated  with  carbon  bisulphide  or  ether,  the  aldehyde  is  obtained. 
The  resinous  products  consist  chiefly  of  chromium  camphenate. 

Camphenaldehyde,  C10H14O,  is  a  solid  substance,  resembling  camphor 
in  appearance  and  consistency,  and  with  the  same  property  of  gyratory 
motion  on  water.     It  is  optically  inactive,  melts  at  67°,  and  boils  at 
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'220°.  It  reduces  amraoniacal  silver  solutions,  and  when  exposed  to 
air  yields  camplienic  acid. 

Camphenic  acid,  CioHuOo,  is  volatile  in  water  vapour,  and  crystal- 
lises in  the  condensed  liquid.  It  melts  at  65°,  boils  at  263 — 264° 
(uncorr.),  dissolves  in  warm  water,  and  forms  soluble  salts  with 
magnesium,  barium,  calcium,  and  manganese,  and  insoluble  white  salts 
with  lead,  zinc,  cadmium,  and  silver.  When  distilled  with  lime,  it 
yields  gases  of  the  C«H2re  series,  hydrogen,  and  liquid  hydrocarbons, 
boiling  between  80°  and  230°,  and  hence  it  would  seem  that  camphenic 
acid  is  a  derivative  of  propionic  acid,  and  not  of  benzoic  acid. 

Terebenthene  aldehyde  can  be  obtained  in  the  same  way,  and  the 
dextro-  or  loevo-rotatory  power  of  the  hydrocarbon  is  transferred  to 
the  aldehyde.  Terebenthene  aldehyde  boils  at  205 — 207°  under 
ordinary  pressure ;  sp.  gr.  at  22°  =  0'961.  It  reduces  ammoniacal 
silver  solutions,  reacts  with  phenylhydrazine,  and  gives  the  charac- 
teristic violet  coloration  with  a  solution  of  magenta,  decolorised  by 
sulphurous  acid  (compare  Abstr.,  1880,  467;  Trans.,  1889,  45; 
Ber.,  23,  1070).  C.  H.  B. 

Camphorone.  By  W.  Koenigs  and  A.  Eppens  (Ber.,  26,  810 — 
811;  compare  Abstr.,  1892,  626). — Camphorone  oxime,  CsHu'CiNOH, 
is  obtained  by  boiling  camphorone  with  hydroxylamine  and  sodium 
carbonate  in  solution  in  dilute  alcohol;  it  crystallises  in  dazzling, 
white  needles,  melts  at  121°,  and  is  decomposed  by  boiling  with 
alkalis  or  acids,  or  when  quickly  heated,  an  odour  of  phorone  being 
observable.  Camphorone  phenylhydrazone,  CsHu'CiK'N'IIPh,  is  ob- 
tained by  mixing  the  phorone  with  phenylhydrazine  and  acetic  acid 
in  dilute  alcoholic  solution ;  it  is  a  reddish,  unstable  oil,  crystallising 
at  a  low  temperature.  C.  E.  B. 

Function  of  Camphoric  acid.  By  A.  Haller  (Compt.  rend., 
116,  121 — 123). — Phenylic  isocyanate,  at  a  temperature  not  exceeding 
115°,  acts  on  camphoric  acid  in  the  same  way  as  on  phthalic  and 
succinic  acids  (Abstr.,  1892,  1204),  and  yields  camphoric  anhydride 
melting  at  216 — 217"^,  diphenylcarbamide,  and  carbonic  anhydride. 
If,  however,  the  tube  containing  the  mixture  is  heated  at  200°,  the 
diphenylcarbamide  and  camphoric  anhydride  react  with  formation  of 
symmetrical  diphenylcamphoramide  and  carbonic  anhydride.  Di- 
phenylcamphoramide  can  also  be  produced  by  heating  a  mixture  of 
diphenylcarbamide  and  camphoric  anhydride  at  200°,  but  the  reaction 
is  not  complete,  and  the  diphenylcamphoramide  is  always  mixed  with 
unaltered  diphenylcarbamide  which  can  only  be  separated  with  diffi- 
culty. In  order  to  obtain  the  pure  amide,  the  crude  product  is 
dissolved  in  alcoholic  potash,  evaporated  to  dryness,  and  heated  to 
incipient  fusion,  when  the  diphenylcarbamide  is  decomposed,  but  the 
greater  part  of  the  diphenylcamphoramide  remains  unaltered,  and  is 
crystallised  from  alcohol  after  removal  of  the  potash  by  means  of 
water. 

Diphenylcamphoramide,  C8Hi4(CO'NHPh)2,  crystallises  from  alcohol 
in  confused  needles  which  melt  at  221 — 222"",  and  dissolve  in  methyl 
alcohol,  chloroform,  and  ether,  but  are  insoluble  in  benzene,  water, 
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and  solutions  of  alkalis.  It  is  not  attacked  by  boiling  alcoholic 
potash,  bnt  is  partially  decomposed  in  sealed  tubes  at  140 — 150°^ 
with  formation  of  phenylcamphoramic  acid  and  aniline. 

Phenylcamphoramic  acid  is  best  obtained  by  dissolving  diphenyl- 
camphoramide  in  alcoholic  potash,  evaporating  to  dryness  in  a  silver 
crucible,  and  heating  carefully  to  fusion  as  long  as  aniline  is  given 
off.  The  residue  is  dissolved  in  water,  the  acid  liberated  by  the 
addition  of  an  inorganic  acid,  and  extracted  with  ether.  It  forms 
small,  rectangular  octahedra,  melts  at  196°,  and  is  soluble  in 
ether,  alcohol,  and  potash  solution,  but  almost  insoluble  in  water. 
The  isomeride  obtained  by  Laurent  by  heating  camphoric  anhydride 
with  aniline  crystallises  in  needles,  and  melts  at  209°. 

The  acid  obtained  by  the  author  corresponds  with  the  alky  lie  hydro- 
gen salts  of  hydrolysis  ;  that  obtained  by  Laurent  corresponds  with  the 
alkyl  hydrogen  salts  obtained  by  direct  etherification  (compare  Abstr., 
1892,  1346). 

If  diphenylcarbamide  and  camphoric  acid  are  heated  together  at 
220 — 250°,  aniline  is  given  off,  and  phenylcamphoramide  melting  at 
119°  is  obtained.  Above  200°,  therefore,  diphenylcarbamide  acts  on 
camphoric  anhydride  in  the  same  way  as  on  phthalic  and  succinie 
anhydrides  (loc.  cit.). 

When  orthoditolyl carbamide  and  camphoric  anhydride  are  heated 
together  at  220°,  in  molecular  proportion,  ditolylcamph  or  amide  is- 
obtained ;  it  forms  small,  white  crystals  melting  at  218°. 

Tetraphenylcarbamide  has  no  action  on  camphoric  anhydride  at 
220—250°. 

Phenylic  isocyanate,  when  heated  at  100°  with  benzoic  acid  in 
molecular  proportion,  yields  benzoic  anhydride,  diphenylcarbamide, 
and  small  quantities  of  benzanilide.  If  equal  molecular  proportions 
of  benzoic  anhydride  and  diphenylcarbamide  are  heated  in  sealed 
tubes,  benzanilide  is  obtained  in  theoretical  quantity.  Orthotoluic 
acid  behaves  in  the  same  way  as  benzoic  acid. 

Phenylic  isocyanate  is  a  dehydrating  agent  of  special  value  in  the 
preparation  of  anhydrides  such  as  those  of  the  acrylic  series. 

C.  H.  B. 

Action  of  Alkali  Alkyloxides  on  Camphoric  Anhydride  and 
other  Anhydrides.  By  P.  Cazeneuve  {Compt.  rend.,  116,  148 — 151), 
— 5  grams  of  sodium  is  dissolved  in  alcohol,  and  20  grams  of  cam- 
phoric anhydride  is  gradually  added  to  the  solution.  An  energetic 
reaction  takes  place,  and  if  the  product  is  poured  into  water  and 
subsequently  acidified  with  hydrochloric  acid,  orthoethylic  hydric 
camphorate  is  obtained.  The  alkali  alkyloxide  simply  combines- 
with  the  camphoric  anhydride,  with  rupture  of  the  anhydride  chain. 
The  sodium  salt  can  be  obtained  as  a  non- cry  stall  isable,  very  deli- 
quescent syrup,  very  soluble  in  water  or  absolute  alcohol.  The 
methylic  and  amylic  salts  are  obtained  in  a  similar  way.  The  latter  i& 
separated  by  means  of  light  petroleum,  and  forms  a  very  viscous, 
colourless  liquid  which  decomposes  when  heated  above  250°,  even 
under  reduced  pressure. 

Phenol  under  similar  conditions  seems  to  yield  a  camphorate. 
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Alkali  alkyloxides  react  readily  with  phthalic  and  succinic  anhydr- 
ides, lactide,  and  coumarin,  but  on  the  addition  of  water  or  alcohol  of 
93°,  hydrolysis  takes  place  with  formation  of  alkali  hydroxide,  and  di- 
sodium  phthalate,  succinate,  or  lactate  is  obtained.  Coumarin  with 
sodium  ethoxide  yields  sodiocoumarin  and  ethyl  alcohol. 

It  follows  that  the  alkylic  salts  of  camphoric  acid  are  less  easily 
hydrolysed  than  those  of  phthalic  and  succinic  acids,  and  camphoric 
anhydride  is  neither  a  lactide  nor  a  coumarin  (compare  Trans.,  1892,. 
1088—1096).  C.  H.  B. 

Sulphocamphylic  acid.  By  W.  Koenigs  and  J.  Hoerlin  (J?er., 
26,  811—817;  compare  Perkin,  Proc,  1893,  109).— This  acid, 
CgHieSOe,  is  obtained  by  heating  camphoric  acid  with  strong  sulphuric 
acid  on  the  water-bath ;  an  improved  method  is  given  for  its  prepara- 
tion. It  crystallises  with  2H2O ;  two  silver  salts,  CgHuSOeAga  and 
CgHigSOeAg  +  H2O,  were  prepared.  When  the  acid  is  heated  at 
210 — 220°,  or,  better,  with  superheated  steam  at  170 — 190°,  isolauron- 
olic  acid,  C9II14O2,  is  obtained  in  white  needles  melting  at  185°.  It  is  a 
weak  acid;  its  calcium  and  potassmm  salts,  (C9Hi302)2Ca  -f  H2O  and 
C9H13O2K,  were  prepared.  It  is  further  stated  that  new  crystallised 
compounds  have  been  obtained  by  the  action  of  bromine  at  100°,  of 
alkaline  permanganate,  and  of  nitric  acid  respectively  ;  the  first  melts 
at  181 — 182°,  and  contains  bromine,  but  no  sulphur ;  the  third  melts 
at  198°  with  decomposition,  and  appears  to  have  the  composition 
CeHioOs.  Sulphocamphylic  acid  is  probably  a  true  sulphonic  acid,  for 
it  is  very  stable  when  treated  with  nitric,  hydrochloric,  or  hydrobromic 
acid,  only  traces  of  sulphuric  acid  being  formed. 

A  good  method  is  given  for  preparing  the  anhydrides  of  bibasic 
acids.  It  is  to  heat  them  with  acetic  anhydride  (1  mol.)  containing 
a  little  zinc  chloride,  and  wash  the  product  with  water  and  cold 
aqueous  sodium  carbonate.  C.  F.  B. 

Santoninoxime  and  Santoninoximic  acids.  By  J.  Klein  (Ber., 
26,  411 — 414  ;  compare  this  vol.,  i,  111 — 112). — A  further  proof  is  ad- 
duced of  the  author's  view  that  the  carbonyl  group  which  determines 
the  ketonic  nature  of  santonin  is  situated  in  the  side  chain.  The 
proof  depends  on  the  fact  that  two  oximic  acids,  but  only  one  oxime, 
are  known.  The  oxime,  prepared  according  to  Gucci's  method 
(Abstr.,  1890,  902),  contains  1  mol.  H2O,  and  melts  at  199—201°.  If 
prepared  by  hydrolysing  the  acetate  (which  melts  at  165 — 170°),  or 
by  treating  an  alkaline  solution  of  santonin  with  hydroxylamine 
hydrochloride  and  then  acidifying,  it  melts  at  207 — 209°.  Both 
varieties  have  the  same  appearance,  and  are,  in  fact,  chemically 
identical,  for  they  yield  identical  acetyl  and  benzyl  derivatives.  The 
oxime  is  moreover  a  normal  one,  for  its  benzyl  derivative  (melting  at 
151 — 152°)  yields  benzyl  iodide  when  heated  with  hydriodic  acid. 
N^ow  when  santoninoxime  is  prepared  in  alkaline  solution,  and  the 
solution,  containing  an  alkaline  salt  of  the  oximic  acid,  is  treated 
with  ferric  chloride,  the  violet-red  colour  characteristic  of  syn-oximic 
acids  is  obtained  ;  but  if  the  already  prepared  oxime  is  dissolved  in 
alkali  and  the  solution  acidified  and  treated  with  ferric  chloride,  a 
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yellow  colour  only  is  produced.  Hence  there  are  two  ozimic  acids, 
and  that  formed  by  direct  oximation  is  the  syn-oximic  acid.  From 
this  it  follows  that  the  CO  group  of  santonin  is  in  the  side  chain, 
and  further  that  santoninoxime,  since  it  yields  an  oximic  acid  isomeric 
with  the  syn-a^oid,  is  itself  an  anH-oxinm. 

NOH 
Santonm  synox.mic  acid,  0H.C.H..CH..C.COOH  ' 

HON 
II 

<Ci2Hi6*CH2*C'0*COv.                     ^CiaHie'OHo'C'COv. 
0 ^  ^ o ^ 

Santonin.  Santonin  (anti)oxime. 

It  will  be  noted  that  many  of  the  melting  points  quoted  above  differ 
considerably  from  those  given  by  Gucci.  C.  F.  B. 

Klein's  View  of  the  Structure  of  Santonin.  By  S.  Cannjzzako 
(Ber.,  26,  786 — 788). — The  author  expresses  surprise  that  Klein 
(preceding  abstract)  still  persists  in  thinking  that  santonin  contains 
a  CO  group,  together  with  three  carbon  atoms  in  the  side  chain.     He 

.  ,  .        ,         ,      ,  ,     CH2-CMe:C-CH2-CH2-CH— CHMe  ,     ^ 

maintains  that  the  formula    '  ^  ^^^   .  '  At^  ^  J.^         best 

CO-CMe .  0 CH-O-CO 

expresses  the  hitherto  known  reactions  of  santonin,  whilst  many  of 

these  are  not  explained  by  Klein's  formula.  C.  F.  B. 

New  Series  of  Basic  Platinum  Compounds.  By  A.  Cossa 
{Gazzetta,  22,  ii,  620—635;  compare  Abstr.,  1890,  V21S) .—PUtoso- 
semiamine  platosodipyridine  chloride,  2Pt]S'H3Cl2,Pt(C5H5N)4Cl2,  separ- 
ates on  mixing  solntions  of  platososemiamine  potassium  chloride  and 
platosodipyridine  chloride ;  it  crystallises  from  boiling  water  in  an- 
orthic  prisms  (a  =  51°  20',  f3  =  111°  18',  o^  =  88°  18').  On  treatment 
with  a  solution  of  potassium  platinosochloride,  KoPtC^,  a  reddish 
precipitate  of  platosodipyi'idiue  platinosochloride  falls,  whilst  platoso- 
semiamine potassium  chloride  remains  in  the  mother  liquor.  With 
platosodiamine  chloride,  it  yields  the  previously  described  salt  of  the 
composition  2PtNH3Cl2,Pt(N'H4)4Cl2,  together  with  platosodipyridine 
chloride.  On  adding  sodium  platinosochloride  to  its  solution,  platinodi- 
pyridine  platinosochloride,  Pt(C6H5N")4Cl4,PtCl2,  is  precipitated. 

Flatososemiainhie  platosodiethylamine  chloride, 

2PtI^H3Cl2,Pt(NH2Et)4Cl2, 

is  deposited  on  mixing  hot  concentrated  solutions  of  platososemiamine 
potassium    chloride    and    platosodiethylamine    chloride.       It   forms 
anhydrous,  pleochromatic,   orthorhombic  prisms,   and  its  behaviour 
towards  reagents  is  quite  analogous  to  that  of  the  preceding  salt. 
Flatososemipyy-idine  platosodia7nine  chloride, 

2Pt(C5H5N)Cl2,Pt(NH3)4Cl2, 

is  formed,  together  with  other  products,  on  adding  pyridine  to  an 
aqueous  solution  of  potassium  platinosochloride  ;  it  is  sparingly  soluble 
in  cold  water,  and  is  obtained  in  thin,  rhombohedral  laminae.     On 
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farther  treatment  with  potassinm  platinosochloride,  Magnus'  salt  is  de- 
posited, s,nd.  platososemipyridine  potassium  chloride,  Pt(C5H5N)Clo,KCl, 
which  crystallises  in  orthorhombic  prisms,  remains  in  solution.  This- 
substance  is  reconverted  into  the  original  double  salt  by  the  addition 
of  platosodiamine  chloride,  and  yields  platosodipyridine  chloride  wh^n 
treated  with  excess  of  pyridine. 

Flatososemipyridine  platosodipyridine  chloride, 

2Pt(C5H5lSr)Cl2,Pt(C5H5N)4Cl2, 

is  precipitated  on  mixing  solutions  of  platosodipyridine  chloride  and 
platososemipyridine  potassium  chloride  or  platososemi pyridine  pla- 
tosodiamine chloride.  It  is  also  obtained  by  heating  platososemi- 
pyridine chloride  with  dilute  hydrochloric  acid  and  subsequently 
adding  platosodipyridine  chloride;  the  yield  is,  however,  poor.  It 
forms  minute,  doubly -refracting,  acicular,  yellow  crystals,  and,  on 
treatment  with  pyridine,  gives  platosodipyridine  chloride. 
Platososemipyridine  platosodiethylamine  chloride, 

2Pt(C5H5N)  Cl2,Pt  (]SrH2Et)4Cl2, 

is  obtained,  together  with  platososemidipyridine  chloride,  on  adding 
pyridine  to  hot  aqueous  potassium  platinosochloride.  It  forms  small, 
yellow  prisms,  and  is  sparingly  soluble  in  cold  water ;  it  yields^ 
platososemipyridine  platosodipyridine  chloride  when  treated  with 
platosodipyridine  chloride,  and  on  adding  excess  of  potassium  platin- 
osochloride, platosodiethylamine  platinosochloride  separates,  whilst 
platososemipyridine  potassium  chloride  remains  in  solution. 
Flatososemiethylamine  platosodiamine  chloride, 

2Pt(NH2Et)  Cl2,Pt  (]SrH3)4Cl2, 

obtained  in  a  manner  analogous  to  the  preceding  salts,  forms  thin, 
monosymmetric  prisms,  and  is  soluble  in  water,  but  insoluble  in 
alcohol.  It  yields  Magnus'  salt  and  platososemiethylamine  potassium 
chloride  when  treated  with  potassium  platinosochloride;  excess  of  ethyl- 
amine  converts  it  into  a  mixture  of  the  chlorides  of  platosodiamine 
and  platosodiethylamine. 

Platososemiethylamine  platosodipyridine  chloride, 

2Pt(NH2Et)Cl2,Pt(C5H5T^)4CL, 

separates  on  mixing  solutions  of  the  preceding  salt  and  platosodipyr- 
idine chloride.  It  forms  yellow,  fragile,  opaque,  orthorhombic 
crystals,  a  :  h  :  c  =  1-478  :  1  :  4-542. 

The  formation  of  the  above  salts  confirms  the  view  thart  platinum 
can  unite  with  a  single  molecule  of  a  base  to  form  compounds 
homologous  to  the  monammoniacal  platinum  derivatives  previously- 
investigated  by  the  author.  W.  J.  P. 

So-called  Quinolinium  Bases.  By  H.  Decker  (/.  pr.  Chem. 
[2],  47,  222 — 235). — The  author  replies  to  the  points  raised  by 
lioser  (this  vol.,  i,  177),  and  criticises  the  analytical  numbers 
which  were  published  by  Claus  in  his  paper  on  derivatives  of  cinch- 
oxinic  acid  (Abstr.,  1892,  1488).  A.  G.  B. 


366  ABSTRACTS  OP  CHEMICAL   PAPERS. 

Nitro-derivatives  of  Isoquinoline.  By  A.  Glaus  and  K. 
Hoffmann  (./.  pr.  Ghem.  [2],  47,  252— 266).— 1-  (or  4-)  Nitroiso- 
'quinoline  is  the  sole  product  of  the  nitration  of  isoquinoline  with 
nitric  acid  (1  mol.)  and  sulphuric  acid  in  the  cold.  At  higher  tem- 
peratures and  with  a  larger  proportion  of  nitric  acid,  the  dinitro-pro- 
duct  is  obtained.  1-Nitroisoquinoline  crystallises  in  long,  slender, 
yellowish  needles,  melts  ab  110°,  sublimes  when  carefully  heated,  and 
dissolves  in  most  solvents  except  cold  water.  It  is  somewhat  basic; 
the  hydrochloride,  C9H6N202,HC1,  crystallises  in  anhydrous,  prismatic, 
•transparent,  yellow  tables,  and  melts  to  a  black  mass  at  245° ;  the 
sulphate,  (C9H6N202)2H2S04,  melts  with  blackening  at  174° ;  the 
.nitrate  becomes  dark  and  melts  at  198° ;  the  platinochloride  decom- 
poses at  330°.  The  methiodide,  C9H6T^202,MeI,  melts,  with  decompo- 
sition, at  205°;  the  methochloride  decomposes  at  225 — 227°.  These 
metho-derivatives  yield  the  same  base  whether  decomposed  by  am- 
monia or  silver  oxide,  and  the  hydrochloride  of  the  base  is  identical 
with  the  methochloride  (compare  Abstr.,  1891,  1252).  Oxidation  of 
1-nitroisoquinoline  yields  nitrophthalic  acid  [NOg  :  (C00H)2  = 
5:1:2]  (m.  p.  220°). 

1-  (or  4-)  Amidoisoquinoline,  obtained  by  reducing  the  nitro-deri- 
■vative  in  the  usual  way,  crystallises  in  colourless  needles  or  nacreous 
plates,  and  melts  at  128°.  The  hydrochloride,  C9H8N"2,HC1,  melts 
'with  blackening  at  220°;  the  platinochloride  decomposes  at  200^. 

1-  (or  4-)  Bromisoquinoline  is  prepared  from  the  amido-derivative 
by  the  diazo-reaction.  It  crystallises  in  colourless,  vitreous  needles, 
and  melts  at  80'5°  (compare  Abstr.,  1891,  580).  The  nitrate, 
C9H6BrN',HN03,  melts  at  193°.  The  wi^ro-derivative  crystallises  in 
colourless  needles,  and  melts  at  140°.  The  methiodide,  C9H6BrjS',MeI, 
crystallises  in  yellow  columns,  and  melts  at  274°.  When  this  meth- 
iodide  is  treated  with  silver  oxide,  it  gives  a  strongly  alkaline  base 
which  is  soluble  in  water  but  insoluble  in  ether,  and  yields  the 
•original  methohalo'id  when  treated  with  acids ;  but  caustic  alkalis 
(except  ammonia)  convert  the  mefchiodide  into  a  base  which  is  in- 
soluble in  ether  and  is  reconvertible  into  a  haloid  dissimilar  from  the 
original  methohalo'id. 

Dinitroisoquinoline  forms  small,  yellowish,  lustrous  crystals,  melts 
at  238*5°,  and  is  sparingly  soluble  in  alcohol ;  the  platinochloride  and 
tnethiodide  have  been  prepared.  A.  Gr.  B. 

Syntheses  of  Isocumarin  and  Isoquinoline  Derivatives.  By 
P.  Fkitsch  {Ber.,  26,  419 — 422). — If  gallacetol,  obtainable  from 
gallic  acid  (?)  and  chloracetone,  is  rendered  anhydrous  and  then 
mixed  with  cooled  concentrated  sulphuric  acid,  condensation  takes 
^place,  and  a  trihydroxymethyUsocoutnarin  is  formed. 

HO-C-CH=:z:C— CO — O  HO-C-CH=ziC-CO-0 

HO-C-C(OH):C     CMeO-CHa'  HO-G-C(OH):C-CMe:CH  ' 

G-allacetol.  Trihydroxymethylisocoumarin. 

This  substance  crystallises  in  efflorescent  tables.  When  heated  in  a 
:sealed  tube  with  alcoholic  ammonia  at  120 — 130°,  N'H  is  substituted  for 
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-the  -0-  atom,  and  a  substance  is  formed  which,  would  be  called  tri- 
hydroxymethylisocarhostyril,  according  to  Bamberger's  nomenclature, 
but  which  the  author  proposes  to  name  trihydroxymethylisoquinolone. 
Other  attempts  at  analogous  syntheses  have  so  far  been  unsuccess- 
ful. C.  F.  B. 

Pyrazolone  and  some  Derivatives.  By  R.  v.  Rothenburg 
'(Ber.j  26,  415 — 417  ;  compare  this  vol.,  i,  180). — Ethylic  4<-azohenzene- 

NziC-COOEt 
jpyrazoloneS-carhoxylate,  NH<[         rcATTTT^i  »  ^^^  prepared,  by  treat- 

ing   ethylic   pyrazolone- S-carboxj'-late  with  a  diazobenzene  salt ;    it 
melts  at  241°,  forms  sparingly  soluble  red  plates,  and  has  acid  pro- 
perties.    By  treating  an  alcoholic  solution  of  the  same  ethylic  salt 
-with  nitrous  anhydride,  ethylic  isonitrosopyrazolonecarhoxylaie 
[COOEt :  NOH  =  3:4] 

was  obtained  ;  this  forms  yellowish,  ill- defined  crystals,  and  melts  at 
182°;  its  silver  salt  is  a  reddish-yellow  powder.  The  same  ethylic 
-salt,  when  treated  with  benzaldehyde,  yields  etJiylic  henzalpyrazolone- 
carhoxylate  [COOEt  :  CHPh  =  3  :  4]  as  a  reddish-yellow,  very  spar- 
ingly soluble  substance  melting  above  250°. 

If  pyrazolone-3-carbonylhydrazine  is  shaken  with  benzaldehyde  in 
vaqueous  solution,  pyrazolonecarhonylbenzalhydrazine 

[CO-NH-NICHPh  :  Ha  =  3  :  4] 

is  obtained  as  a  white,  sparingly  soluble  substance  melting  above  250°. 
If  excess  of  benzaldehyde  is  present,  henzalpyrazolonecarhomjlhenzal- 
.hydrazine  [CO-NH-NiCHPh  :  CHPh  =  3:4]  is  formed ;  it  is  a 
yellowish,  very  sparingly  soluble  powder  melting  above  250°. 

Silver pyrazolonecarhoxijlatelCOOAg  :  HAg  =  3  :  4]  forms  a  white, 
runstable  powder.  The  acid,  when  treated  with  a  diazobenzene  salt, 
yields  azohenzenepyrazolonecarboxylic  acid  [COOH  :  N'NHPh  =  3:4] 
as  a  fine  powder  melting  above  250°.  And  the  same  acid,  when  sus- 
pended in  alcohol  and  treated  with  gaseous  nitrous  acid,  yields 
'isonitrosopyrazolonecarboxylic  acid  [COOH  :  NOH  =  3:4]  as  golden- 
yellow  plates  decomposing  at  215 — 220° ;  the  silver  salt  of  this,  con- 
taining 2  atoms  of  silver  in  the  molecule,  forms  an  orange-yellow 
powder  which  explodes  when  heated.  Again,  the  same  acid  yields, 
with  benzaldehyde,  at  120 — 150°,  or  under  the  action  of  strong  hydro- 
chloric acid,  henzalpyrazoloyiecarhoxylic  acid  [COOH  :  CHPh  =  3:4] 
.as  a  yellow,  amorphous  powder  melting  at  243°.  C.  F.  B. 

Condensation  Products  of  the  Hydrazides  of  Ethyl  Aceto- 
. acetate  and  Oxalacetate.  By  C.  Walkee  {Amer.  Chem.  J".,  14, 
-576 — 586). — The  hydrazide  of  ethylic  acetoacetate, 

COOEt-CH:CMe-NH-NHPh, 

can    yield,   under    different    conditions :      (I)    l-phenyl-3-methyl-5- 

pyrazolone  (Knorr,  Abstr.,  1887,  601  ;  Nef,  1892,  145)  ;   (II)  1-phenyl- 

CMeZZIZlN" 
.3-methyl-5-ethoxypyrazole,     i  >NPh;    and    (III)    ethylic 
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a-methylindole-^-carboxylate  (Nef,  Abstr.,  1892, 142).  The  hydrazide- 
of  ethy'lic  oxalacetate,  COOEfCH:C(COOEt)-NH-NHPh,  behaves  in 
a  similar  manner,  except  that  no  compound  analogous  to  (III)  has 
yet  been  obtained. 

That  the  salt  III(which  is  obtained  by  the  action  of  strong  sulphuric 
acid  on  the  hydrazide  and  melts  at  131  ,  and  not  at  134°  as  previously 

stated)  has  the  constitution  NH-^^  tt  ^C-COOEt,  was  proved  by  its 

having  the  same  properties  as  the  et hylic  salt  prepared,  for  purposes  of 
comparison,  from  the  a-methindole-/3-carboxylic  acid  of  Ciamician 
and  Magnanini  (Abstr.,  1888,  958).  It  gives  no  coloration  with  ferric 
chloride,  and  is  stable  towards  alcoholic  potash,  but  if  heated  with 
caustic  potash  it  loses  carbonic  anhydride,  and  forms  methylketole. 

The  compound  (II)  is  obtained  by  treating  ethylic  acetoacetate  with 
phenylhydrazine  hydrochloride  (compare  Freer,  Abstr,,  1892,  953, 
and  this  vol.,  i,  QT,  who  describes  it,  probably  erroneously,  as  a 
phenylmethylpyrazoloTie).  Its  properties  closely  resemble  those  of  the 
phenylethoxypyrazole  mentioned  above.  The  jplatinochloride  forms^ 
yellow,  six-sided  prisms  melting  at  191°. 

When  the  hydrazide  of  ethylic  oxalacetate  is  treated  with  dehydrat- 
ing agents,  the  chief  product  is  a  compound  analogous  to  (I),  but  at  the- 
same  time  another,  analogous  to  (II),  is  formed  in  small  quantity — 
in  largest  amount  when  an  acetic  acid  solution  of  the  hydrazide  is^ 
saturated  with  hydrogen  chloride  and  warmed  for  an  hour  at  60°.  It 
crystallises  in  needles,  melts  at  83 — 84°,  and  has  feebly  basic  properties. 

Its    constitutional  formula   is     '  L-_^,^t,*  n>^"P^'       The    COOEt 

0x1 O^^OJlit} 

group  may  be  hydrolysed  by  boiling  with  alcoholic  potash,  and 
l-phenyl-^-ethoxypyrazole-S-carhoxyUc  acid,  C12II12N2O3  is  then  ob- 
tained. This  forms  transparent  plates  or  flat  needles,  which  become 
opaque  when  dried,  and  melt  at  152 — 153° ;  the  hariumsalt,  with  2H20y 
forms  colourless  needles  ;  the  calcium  salt,  with  4H2O,  rhombic  plates. 
When  the  acid,  or  the  ethylic  salt,  is  heated  with  strong  hydrochloric 
acid  at  150°  in  a  sealed  tube,  the  OEt  group  is  also  saponified,  and 
l-pJie7iyl-6-hydroxylpyrazolecarboxyliG  acid,  CioHgNoOa,  is  formed.  This- 
forms  colourless  needles  melting  at  252 — 253°  ;  when  heated  to  230°, 
it  loses  carbonic  anhydride  and  chars  ;  its  silver  salt,  CioHgN'oOaAga, 
forms  a  colourless,  gelatinous  precipitate.  The  ethylic  salt,  when 
heated  at  205 — 230°,  loses  carbonic  anhydride  and  yields  1-phenyl- 
r)-ethoxypyr azote  as  a  dark  red  oil  of  feebly  basic  properties,  which 
iorins  a,  platinochloride,  (CnHi2N20)2,H2PtCl6,  as  pale  yellow  needles 
melting  at  142—143°.  C.  F.  B. 

Benzo-S-phenylpyridazolone     By  R.  v.  Rothenburg  {Ber.,  26 

417— 419).— This  substance,    l\^  ^^'.J^  ^^  *''  ,,    is    formed    when 

orthobenzoylbenzoic  acid,  or,  better,  its  ethylic  salt,  is  heated  with 
hydrazine  hydrate  in  alcoholic  solution.  It  forms  flat  needles,  melts 
at  232°,  and  distils  unchanged,  but  is  decomposed  by  acids  and 
alkalis  into  the  above  components.     The  imido-group  does  not  react 
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with  nitrous  acid,  but  its  hydrogen  atom  can  be  replaced  by  methyl 
if  the  substance  is  heated  with  methylic  iodide  and  methyl  alcohol  in 
a  sealed  tube  at  100° ;  the  product  forms  plates  which  melt  at  163^^ 
and  are  more  soluble  than  the  mother  substance.  C.  F.  B. 

Phenyluracil  and  its  Analogues.      By  E.  Warmington  (J.  pr. 

Ghem.  [2],  47,  201—221) .—Phenyluracil,  OH-C<^.^.^^^>CH,  is 

made  by  heating  ethylic  benzoylacetate  with  carbamide  at  170°.  It 
crystallises  in  small  rhorabohedra,  melts  at  262*5*,  and  dissolves 
easily  in  warm  alcohol,  glacial  acetic  acid,  and  boiling  water ;  it  has 
feebly  acid  properties,  dissolving  in  alkalis  with  formation  of  salts. 
The  silver  salt,  CioH6A2:2N202,  was  analysed,  and  the  calcium  salt 
crystallised.  Strong  hydrochloric  acid,  methylic  iodide,  and  hydroxyl- 
amine  are  without  action    on    it.      When   heated    with   phosphoric 

chloride,  it  yields phenyldichlorometadiazine,  CCl<^-^\  pp,^CH,  which 

crystallises  in  lamince,  melts  at  86'5° ;  and  is  reconverted  into  phenyl- 
uracil  when  heated  with  strong  hydrochloric  acid  at  160°.  The 
latter  fact  confirms  the  constitution  here  ascribed  to  phenyluracil 
(which  also  finds  support  in  the  indifference  of  methylic  iodide)  and 
confutes  Behrend's  view  (Annalen,  229,  25)  that  these  compounds 
are  dicarbonyl  derivatives.  By  heating  phenyldichlorometadiazine 
with  alcoholic  ammonia,  phenyldiamidometadiazine  hydrochloride, 
CioHiolS'4,2HCl,  was  prepared ;  it  crystallises  in  lustrous  needles,  and 
decomnoses  at  290°. 

^  N" —  nvh 

Phenylthiouracil,  SH*C<^-jy^,p^QTTN^CH,  is  similarly  prepared  from 

ethylic  benzoylacetate  and  thiocarbamide ;  it  crystallises  in  bright 
yellow  needles,  inelts  at  253 — 254°  (uncorr.),  and  dissolves  in  warm 
dilute  alkalis,  alcohol,  and  glacial  acetic  acid.  A  silver  salt,  contain- 
ing 2  atoms  of  silver,  was  prepared.  Strong  hydrochloric  acid  at 
180°,  and  fuming  nitric  acid  at  the  ordinary  temperature,  convert  it 
into  phenyluracil. 

The  reaction  between  diphenylthiocarbamide  and  ethylic  benzoyl- 
acetate at  180°  yields  benzoylacetic  anilide  (m.  p.  107 — 109° ;  Knorr, 
Abstr.,  1888,  1118)  ;  distillation  with  potash  converts  this  substance 
into  acetophenone,  aniline,  potassium  carbonate,  and  diphenylcarb- 
amide. 

Ethylic  benzoylacetate  had  no  action  on  diphenylthiocarbamide  in 
ether  at  160°,  or  on  monophenylcarbamide  at  150 — 160". 

"Phenylimidouracil  "  was  obtained  by  Jaeger  (Abstr.,  1891,  1007) 
by  the  mutual  action  of  guanidine  carbonate  and  ethylic  benzoylacetate, 
and  was  found  to  melt  at  294°.  The  same  compound  is  obtained  by 
the  action  of  alcoholic  ammonia  on  phenylthiouracil.  When  the 
mother  liquor  from  the  guanidine  reaction  was  heated  in  a  tube  at 
160°,  and  then  evaporated  to  dryness  and  extracted  with  dilute 
hydrochloric  acid,  the  hydrochloride  of  an  isomeride  of  Jaeger's  base 
was  obtained.  The  new  oase  melts  at  272 — 274°,  and  crystallises  in 
long,  rhombohedral  plates ;  it  is  almost  twice  as  soluble  in  absolute 
alcohol  at  26*5°  as  is  Jaeger's  base,  and  its  hydrochloride  melts  at 
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276—277",  whereas  that  of  **  phenylimidouracil "  melts  at  269°.  The- 
ficrate  of  the  base  of  m.  p.  294°  melts  at  240 — 241^  (uncorr.)  ;  that 
of  the  other  base  melts  at  241 — 242°,  but  each  picrate  yields  its  own 
base  when  treated  with  ammonia.  The  nitrates  were  also  prepared, 
and  found  to  be  very  similar.  Both  bases  yield  an  acetyl  derivative, 
which  melts  at  248°  (uncorr.),  but  this  derivative,  when  decomposed 
with  potash,  always  yields  the  base  which  melts  at  294°,  from 
whichever  base  it  may  have  been  originally  made.  Strong  hydro- 
chloric acid  at  190 — 200°  converts  both  bases  into  phenyluracil  and 
ammonium  chloride.  Nitrous  acid  also  converts  them  into  phenyl- 
uracil.  The  bases  readily  pass  into  each  other;  thus  that  of  higher 
melting  point  is  largely  converted  into  that  of  lower  melting  point 
when  heated  with  alcohol  at  180°.  The  author  is  of  the  opinion  that 
the  two  bases  are  to  to  be  represented  by  the  formulae 

NH.-C<^.^^J'j^>CH  and  NH:C<^=(?(f^>CH 

respectively,  but  he  is  at  present  unable  to  identify  either  of  them. 

A.  G.  B. 

^-Succinylphenylhydrazide  orl-Phenyl-3  iG-orthopiperazone- 
By  A.  MiCHAELis  and  R.  Heemens  {Ber.,  26,  67^^—680).— The 
production  of  pbenylorthopiperazone  from  succinic  chloride  and 
sodium  phenylhydrazine  (Abstr.,  1892,  1494)  takes  place  in  two 
stages ;  in  the  cold,  sodium  chloride,  pbenylorthopiperazone,  and 
phenylhydrazine  hydrochloride  are  formed,  and  then,  on  heating,  the 
phenylhydrazine  hydrochloride  and  excess  of  succinic  chloride  react 
to  yield  a  further  quantity  of  pbenylorthopiperazone  and  hydrogen 
chloride.  The  pbenylorthopiperazone  is  therefore  obtained  by  boiling 
a  mixture  of  phenylhydrazine  hydrochloride,  succinic  chloride,  and 
benzene  in  a  reflux  apparatus  as  long  as  hydrogen  chloride  is 
evolved. 

CO'NPh 
l-Phenyl-3  :  6-orthopiperazone,  C^^<^    ^   I       ,  when  heated  with 

hydrochloric  acid  or  alkalis,  is  converted  into  phenhylbydrazine  and 
succinic  acid.  It  distils  without  decomposition  at  240°  under  10  mm, 
pressure,  but  is  converted  into  a-succinylphenylhydrazide  when  dis- 
tilled under  the  ordinary  pressure.  When  distilled  with  zinc  dust,  it 
yields  aniline,  a-succinylphenylhydrazide,  and  a  viscid  oil,  which  the 
authors  believe  to  be  pbenylorthopiperazine.  The  salts  of  pbenyl- 
orthopiperazone are  soluble  in  water;  the  silver  and  copper  salts  are 
crystalline,  the  lead  and  barium  salts  gummy.  The  benzoyl  compound 
crystallises  in  white  leaflets,  and  melts  at  185°.  Alkyl  derivatives 
are  easily  obtained  by  the  action  of  alkylic  iodides   on  the  silver  or 

sodium  salts.     Phenylmethylpiperazoney  CzEiiK^         \       ,meltsat  180°. 

CO'jSTMe 
The  etJiyl  compound  forms  colourless  crystals,  melts  at  60"5°,  is  de- 
composed when  heated  with  alkalis,  and  reduces  Fehling's  solution 
on  boiling.     The   henzyl  compound  crystallises  in  colourless  needles,, 
and  melts  at  159°. 
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Ethylic  phenylhenzylhydrazinesuccinate^ 

NHPh-ISr(CH2Ph)-CO-02H4-COOBfc, 

crystallises  from  the  mother  liquor  obtained  in  the  preparation  of  the 
preceding  phenylbenzylpiperazone,  and  melts  at  79°.  It  is  easily 
hydrolysed  by  heating  with  alcoholic  potash,  and  yields  phenylhenzyl- 
hydrazinesuccinic  acid.  This  crystallises  in  long,  colourless  needles, 
melts  at  142°,  and  energetically  reduces  Fehling's  solution  when 
warmed. 

The  authors  believe  that  they  have  obtained  symmetrical  henzyl- 
j)henyUiydrazine,  NHPh'NH'CHsPh,  by  heating  the  preceding  com- 
pound with  concentrated  hydrochloric  acid  in  a  reflux  apparatus.  It 
crystallises  in  colourless  leaflets,  melts  at  167 — 170°,  and  on  oxida- 
tion with  yellow  mercuric  oxide,  yields  an  oil  which  is  probably 
phenylazobenzyl,  PhN!N*CH2Ph,  together  with  a  sparingly  soluble 
compound  melting  at  200 — 201°.  Unsymmetrical  benzylphenyl- 
hydrazine  also  melts  at  167°,  but  it  crystallises  in  needles,  and  yields 
a  tetrazone  when  treated  with  mercuric  oxide.  E.  C.  R. 

Action  of  Ammonia  and  Hydrazine  on  Opianic  and  Phthal- 

aldehydic  acids.     By  0.  Liebermann  and  A.  Bistrzycki  (Ber.,  26, 

CO'Nh' 
531 — 540). — Dimethoxyphthalazone  (opiazone),  C6H2(OMe)2<[       .  I      » 

is  obtained  by  warming  an  aqueous  solution  of  opianic  acid,  hydrazine 
sulphate,  and  sodium  acetate  on  the  water  bath.  It  crystallises  from 
water  in  beautiful,  long  needles,  containing  1  mol.  HoO,  melts  at  162°, 
loses  its  water  at  100°,  and  then  melts  at  166°.  It  dissolves  both  in 
strong  hydrochloric  acid  and  potassium  hydroxide,  and  is  precipitated 
on  the  addition  of  water.  It  is  not  acted  on  by  Fehling's  solution. 
When  dissolved  in  concentrated  sulphuric  acid,  and  treated  with 
nitric  acid,  it  yields  a  compound  crystallising  in  yellow  needles.  The 
methyl  compound,  obtained  by  the  action  of  methylic  iodide  on  the 
potassium  salt,  crystallises  in  needles,  and  melts  at  138°.  The  acetyl 
derivative  crystallises  in  needles,  and  melts  at  158 — 159°. 

CCl  'NIT 
Dichlorodihydro-opiazine,  C6H2(OMe)2<^-rT  .  '      ,  is  obtained  by  the 

action  of  phosphorus  pentachloride  on  the  preceding  compound.  It 
crystallises  in  yellow  aggregates,  melts  at  260°  with  decomposition, 
and  when    treated  with  water,  or  better  with   dilute  soda,  is  con- 

CCTN 
verted  into  monochloro-opiazine,  C6ll2(OMe)2<^        ,'  I  .      This  melts  at 

011.  JN  ' 

152°,  is  very  easily  decomposed,  and  on  reduction  yields  an  oiFy  base 
free  from  chlorine,  which  quickly  turns  brown. 

■n-     •     z.  ^  •       7.  ^  -^    N:CH-CGH2(OMe)2-CO^  ^  .     ^^  .     ^ 

Biopianhydrazonic  anhydride,    •   ^^  „  ^  ;_^_  '    _,  _>0,isobtamed, 

JN.Uxi*06ll2(OMe)2'0O 

together  with   opiazone,  when  a  solution  of  opianic  acid,  hydrazine 

sulphate,  and  sodium  acetate  is  heated  to  boiling  for  a  few  minutes. 

It  is  a  heavy,  white,  crystalline  powder,  melts  at  225°,  is  insoluble  in 

alkali,  and  has  no  action  on  Fehling's  solution. 
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CO'NH 
PhtJialazone^    C6H4<  I      ,    is    obtained    from    phthalaldehydic 

acid,  in  the  same  way  as  opiazone  from  opianic  acid.  It  crystal- 
lises in  long,  lustrous  needles,  melts  at  183 — 184°,  sublimes  at  100'' 
in   small  pnsms,   and   closely  resembles  opiazone.      The  silver  salt, 

CO'NAg' 
C6H4<       .  I       ,  crystallises  in  aggregates  of   microscopic  needles. 

CHIN 
The   acetyl  compound   crystallises   in   small   prisms,    and   melts    at 
132— 133^ 

Diphthalaldehydehydrazonic  acid,  N2(CH'C6H4-COOH)2,  is  obtained  by 
mixing  cold,  saturated  solutions  of  phthalaldehydic  acid  and  hydrazine 
acetate.  It  crystallises  in  pale  yellow,  microscopic  needles,  melts  at 
211°,  is  without  action  on  Fehling's  solution,  and  when  boiled  with 
water  is  converted  into  phthalaldehydic  acid  and  phthalazone.  The 
silver  salt  is  obtained  as  a  white,  flocculent  precipitate. 

When  opianic  acid  is  heated  with  alcoholic  ammonia  for  6 — 8 
hours  at  160°,  or  with  aqueous  ammonia  for  2 — 3  days  at  the  tem- 
perature of  boiling  water,  bisdimethoxymetindolone  and  tetramethoxy- 
dihydo'odiphthahjldiimide  are  formed.  The  two  compounds  are 
separated  by  means  of  acetic  acid,  in  which  the  former  is  insoluble. 

^.  ,.       ,  .    ,  ,  (OMe).,C6H2-C=C— CeHaCOMe)^      . 

Bisdimethoxymetaindolone,  oTT-r" "NT     TST P'OTT  *     ^^ 

nearly  insoluble  in  all  solvents,  does  not  melt  at  340°,  is  a  very 
indiflPerent  compound,  and  exhibits  in  concentrated  sulphuric  acid  a 
deep  rose-red  coloration  and  fluorescence,  which  changes  to  a  beau- 
tiful blue  on  the  addition  of  nitric  or  chromic  acid. 

Tetramethoxydihydrodiphthalyldiimide,      C2H2[<]^«j^f^^^>]., 

crystallises  in  small,  bright  yellow  needles,  melts  at  249°  with  de 
composition,   and  has   feeble  basic    properties.      With  concentrated 
sulphuric  acid,  it  gives   a  yellow  solution,  which  does  not  turn  blue 
on  the  addition  of  nitric  acid. 

The  action  of  ammonia  on  phthalaldehydic  acid  is  very  similar  to 
its  action  on  opianic  acid,  and  the  two  following  compounds  were 
obtained. 

BismetaindoloneyO'K'C'^'J    ^>-C!C<]    ^  -j^^C'OH,  is  very  sparingly 

soluble,  crystallises  in  microscopic  prisms,  does  not  melt  at  330°,  and 
exhibits  in  concentrated  sulphuric  acid  a  yellow  coloration,  which 
changes  to  dirty  brown  on  the  addition  of  nitric  acid. 

DiJMjdrodiphthalyldiimide,  CO<^^^>CH-CH<^^^>CO,is  easily 

soluble  in  acetic  acid,  crystallises  in  coloui'less  needles,  and  melts  at 
284°  with  decomposition. 

The  authors  attempted  to  prepare  the  last  two  compounds  by 
heating  diphthalyl  with  methyl  alcoholic  ammonia  at  160°  ;  the  com- 
pound obtained,  however,  was  diphthalylmonoimide.  E.  C.  R. 

Derivatives  of  Dichloroquinazoline.  By  A.  Kotz  (/.  pr. 
Chem.   [2],  47,  303).— When  /^a-dichloroquinazoline  (Abstr.,  1889, 
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■610)    is    heated    with    alcoholic    ammonia    at    150°,  the    compound 

C6H4<[-^>p, ,-jJg  .>    is    formed;     it   crystallises   in   long,   yellowish 

needles,  and  melts  at  248 — 250° ;  a  platinochloride  was  obtained, 
The  corresponding  methylamine  derivative  melts  at  282 — 284°,  and 
yields  a  platinochloride.  By  heating  the  dichloroquinazoline  with  an 
alcoholic  solution  of  potassium  hydrogen  sulphide,  a  dithio-derivative, 
C8H6N"2S2,  is  obtained ;  it  melts  above  250°,  is  decomposed  at  260°,  and 
gives  a  white  precipitate  with  mercuric  chloride.  A.  G.  B. 


Pyrazine.  By  L.  Wolff  (Ber.,  26,  721 — 725). — Pyrazinetetra- 
<;arboxylic  acid,  04^2(00011)4  +  2H2O,  is  obtained  by  oxidising  tetra- 
methylaldine  with  potassiam  permanganate  (Ber.,  20,  427).  It 
<;rystallises  in  white  leaflets,  melts  at  204 — 205°  with  decomposition, 
and  gives  a  violet  to  cherry-red  coloration  with  ferrous  sulphate, 
which  disappears  on  the  addition  of  a  mineral  acid.  The  normal  potas- 
sium and  sodium  salts  are  easily  soluble  in  water ;  the  harium 
08^203632, IJHoO,  the  calcium,  with  2IH2O,  and  silver  salts,  with 
^HgO,  are  almost  insoluble.  The  dipotassium  and  disodium  salts^ 
C4N2(COON'a)2(COOH)2  +  2H2O,  are  very  characteristic,  and  spar- 
ingly soluble  in  cold  water.  The  dipotassium  salt,  when  heated  with 
water  at  200°,  yields  carbonic  anhydride,  pyrazine,  and  pyrazinedi- 
'Carboxylic  acid. 

Pyrazinedicarboxylic  acid,  04^25^2(00 OH) 2  +  2H2O,  crystallises  in 
prisms,  and  volatilises  without  melting  when  heated  at  282°,  yielding 
pyrazinecarboxylic  acid,  pyrazine,  and  carbonic  anhydride.  The 
silver,  calcium,  with  4H2O,  and  barium  salts  are  sparingly  soluble. 

Fyrazinecarboxylic  acid,  04]^2tl3'OOOH,  is  obtained  by  distilling 
the  dicarboxylic  acid ;  it  crystallises  in  white  prisms,  sublimes  when 
cautiously  heated,  and  at  225°  is  converted  into  pyrazine  and  carbonic 
anhydride.  The  calciiim,  with  4H2O,  and  silver  salts  are  well-crystal- 
lised compounds. 

Pyrazine,  O4N2H4,  is  best  obtained  by  slowly  distilling  the  dicarb- 
oxylic acid.  It  distils  at  115°  under  730  mm.  pressure,  and  solidifies 
in  the  receiver  to  a  white,  crystalline  mass  which  melts  at  55°.  It 
crystallises  in  large  prisms,  has  an  odour  resembling  that  of  heliotrope 
or  fennel,  and  is  very  like  tetramethylpyrazine.  It  is  very  volatile, 
and  sublimes  at  the  ordinary  temperature  when  placed  in  a  closed 
vessel.  The  hydrochloride,  04^2114,1101,  crystallises  in  large  needles, 
sublimes  above  135°  without  melting,  and  is  very  hygroscopic.  The 
picrate  crystallises  in  yellow  needles,  and  melts  at  157°.  The  gold 
salt,  04^2114, A.UOI3,  crystallises  in  lustrous,  yellow  plates,  and  melts  at 
200°.  The  silver  salt,  04N^2ll4,AgN03,  crystallises  in  small  prisms, 
and  melts  at  257°.  With  potassium  iDismuthoiodide,  the  solution  of 
the  base  in  nitric  acid  gives  a  characteristic,  cinnabar-red  preci- 
fpitate. 

Pyrazine  and  trimethylpyrazine,  when  treated  with  sodium  and 
alcohol,  combine  with  6  hydrogen  atoms,  and  yield  respectively  diethyl - 
enediamine  (piperazine)  and  tetramethylpiperazine ;  the  latter  exists 
in  stereometric  forms,  of  which  two  have  been  isolated  in  a  pure  state, 

2  d  2 
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and  a  third  modification  obtained  in  small  quantities,  yielding  a  di- 
nitroso-derivative  melting  at  82 — 86°. 

a-Tetramethylpiperazine,  C^N'aHeMei  +  2H2O,  crystallises  in  white 
needles,  melts  at  84°  or,  when  anhydrous,  at  46°,  and  boils  at  171° 
without  decomposition.  The  aqueous  solution  has  a  strongly  alkaline 
reaction.  The  di7iitroso-comipoujidi  melts  at  154°,  the  dlhenzoyl  com- 
pound at  245°. 

^-Tetramethylpiperazine,  CiNjHeMei,  is  an  oil  which  boils  at  176°, 
and  is  easily  soluble  in  water.  The  dinitroso-com-poujid  melts  at  99°, 
the  dihenzoyl  compound  at  173°. 

Piperazine,  obtained  from  pyrazine,  is  identical  with  diethylenedi- 
amine.  The  dinitroso-comipOTiud.  crystallises  in  indented  leaflets,  and 
melts  at  156 — 158°.     The  dihenzoyl  compound  melts  at  191°. 

E.  C.  R. 

Paradiazine  Derivatives.  By  P.  W.  Abenius  (/.  fr.  Ghem.  [2], 
47,  183—190;  compare  Abstr.,  1889,  134;  1890,  268,  525).— The 
orientation  which  the  author  adopts  for  the  paradiazines  is  expressed 

C'C 
by  the  formula  Il']S"<p.p>N'R.     Bischoff  (this  vol.,  i,  54)  has  ob- 

^  y    .         . 

tained  a  compound  of  melting  point  234°,  to  which  he  ascribes  the 
same  formula  as  that  allotted  by  the  author  to  diphenyldiketoparadi- 
azine,  obtained  by  the  action  of  phosphorus  and  hydriodic  acid  on 
dipheny]-a7-diketodichloroparadiazine  (Abstr.,  1890,  525)  ;  the  latter 
compound,  however,  melts  above  300°. 

^.      ,      ,  ,  ,  ,  ,.     .  CO-CH-N-CeH^Me 

Jjiorthotohjl-OL^-tetraketoparadiazine,  ^T-r-,^    J^-     Jl.^^  JL... 

[_^  :  Me  =  2  :  1],  is  prepared  by  reducing  diorthotolyl-a7-diketodi- 
chloroparadiazine  with  phosphorus  and  hydriodic  acid.  It  crystal- 
lises in  aggregates  of  small  needles  or  laminae,  melts  at  231 — 232°, 
and  dissolves  in  hot  alcohol,  benzene,  acetone,  and  glacial  acetic  acid, 
but  not  in  ether  or  water.  It  dissolves  in  fuming  hydrochloric  acid, 
and  is  precipitated  again,  undecomposed,  by  water.  Hot  concen- 
trated alkalis  decompose  it  with  elimination  of  orthotoluidine  and 
oxalic  acid.  It  reduces  ammoniacal  silver  oxide  very  easily  ;  a  reac- 
tion which  it  shares  with  all  the  ary-diketoparadiazines.  Attempts  to 
displace  the  chlorine  by  hydrogen  by  means  of  nascent  hydrogen 
proved  unsuccessful. 

Biorthotolyltetraketoparadiazine,  C6H4Me*N!(CO*CO)2!N''C6H4Me 
[N  :  Me  =  2  : 1],  is  obtained  by  oxidising  the  diketoparadiazine  with 
as  little  chromic  acid  as  possible  in  cold  glacial  acetic  acid  (compare 
the  behaviour  of  the  diketodihydroparadiazine,  Abstr.,  1890,  525)  ;  it 
crystallises  in  lustrous  needles  or  prisms,  melts  at  274°,  and  dissolves 
best  in  hot  acetone.  When  heated  with  toluidine,  it  is  converted  into 
diorthotolyloxamide  (m.  p.  210°),  which,  together  with  oxalic  acid  and 
oxalorthotoluidic  acid  (m.  p.  of  crystals,  with  1  mol.  HgO,  83 — 84° ; 
Abstr.,  1886,  886),  is  also  obtained  when  it  is  heated  with  dilute 
potash  or  soda.  Oxidation  by  hot  chromic  acid  converts  it  into 
diorthotolylparabanic  acid.  A.  G.  B. 
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Oxidation  of  Azimidotoluene.     Bj   J.  A.  Bladin  {Ber.,  26, 

545 — 546). — When    azimidotoluene,    C6H3Me<_  -[^^N,    is   carefully 

oxidised  with  alkaline  potassium  permanganate,  the  benzene  nucleus 
is  destroyed,  and  the  substance  converted  into  1:2:  Z-triazoledicarh- 

-KT P'POOTT 

oxijlic  acid,  N"*^         M  ^^^^,  this  being  the  first  known  derivative  of 

a  triazole  in  which  the  three  nitrogen  atoms  occupy  the  adjacent 
position.  It  crystallises  from  fuming  hydrochloric  acid  in  colourless 
plates  or  large  prismatic  crystals,  and  melts  at  200°  with  violent 
evolution  of  gas  and  formation  of  a  brown  oil.  It  liberates  carbonic 
tinhydride  from  carbonates,  but  does  not  yield  a  nitroso-derivative. 
The  normal  salts  are  very  soluble  in  water,  but  the  acid  salts  crys- 
tallise well;  the  acid  potassium  salt,  C4H2N'304K  -f  H2O,  forms 
colourless  needles,  and  the  acid  sodium  salt,  C4H2N304Na  +  2H2O, 
slender  needles  which  rapidly  change  into  small  prisms. 

H.  G.  0. 

Constitution  of  Nicotine.  By  F.  Blau  (Bar.,  26,  o2S— 633  ; 
<3ompare  Abstr.,  1892,  1365,  and  Pinner,  Abstr.,  1892,  1497,  and  this 
vol.,  i,  286). — When  nicotine  is  reduced  with  sodium  and  alcohol,  it 
yields  a  very  small  quantity  of  ammonia,  a  rather  small  quantity  of 
a  substance  which  is  non-volatile  with  steam,  and  an  oil  which 
is  volatile  with  steam,  and    contains    octohvdronicotine    and    other 


Octohydronicotine  hydrochloride,  CioH22^2>2HCl,  can  be  isolated  by 
fractionally  distilling  the  oil  with  steam  and  treating  the  several 
fractions  with  hydrochloric  acid  ;  it  is  a  crystalline  substance,  melts 
«,t  201 — 202°,  and  is  extremely  soluble  in  water.  The  platinochloride 
melts  at  202°  with  decomposition  ;  the  aurochloride  forms  sparingly 
soluble,  yellow  plates,  and  melts  at  142°  ;  the  picrate  raelts  at  about 
285°.  The  base,  Cio'B.^-i'N^,  is  a  colourless  oil  boiling  at  259—260° 
(corr.).  When  the  hydrochloride  is  strongly  heated  in  a  stream  of 
hydrogen  chloride,  it  yields  a  considerable  quantity  of  a  gas  which 
has  the  properties  of  methylic  chloride ;  nicotine  hydrochloride  behaves 
in  a  similar  manner,  a  fact  which  shows  that  the  base  contains  a 
methyl  group  in  combination  with  nitrogen. 

The  constitution  of  octohydronicotine  may  be  represented  by  the 
formula   C5NHio-C4H8*NHMe,  and  that   of  nicotine  by  the  formula 

C5NH4-CH2-CH2-CH<?^'   or  C5NH4-CH2-CH<^^' >CH2;  such  a 

constitution  of  nicotine  would  account  most  satisfactorily  for  its 
behaviour  and  also  for  that  of  the  dibromocotinine  and  dibromo- 
ticonine  described  by  Pinner,  assuming  that  the  two  last-named 
compounds  have  a  constitution  analogous  to  that  of  nicotine. 

F.  S.  K. 

Trimethylxanthine  Derivatives.  By  M.  Gomberg  (Amer.  Ghem. 
J.,  14,  611 — 619). — When  caffeine  is  boiled  with  iodine  in  chloroform 
solution,  and  the  product  successively  heated  at  140 — 150°  to  remove 
iodine,  and  extracted  with  chloroform  and  carbon  bisulphide,  a  darky 
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granular  powder  is  obtained  of  the  composition  CgHioNiOaJs,  possiblj- 

a  tefcriodide  of  iodocaffeine. 

The  action  of  sodium  on  a  mixture  of  an  alkylic  haloid  and  a  halogen 
caffeine  ^ave  no  satisfactory  results.  Zinc  ethide  did  not  react  with 
either  chlorocaffeine  or  bro  mo  caffeine  in  ethereal  solution,  bat  when  it 
ds  heated  at  160°  with  bromocaft'eine  in  the  absence  of  a  third  substance, 
a  compound  containing  bromine  is  formed,  but  was  not  obtained  pure 
-enough  for  analysis. 

When  chlorocaffeine  is  boiled  with  potassium  cyanide  in  alcoholic 
solution,  a  substance  is  obtained  which  is  perhaps  an  amido-deriva- 
tive,  C8H9]S'40/CO-NH2,  resulting  from  the  partial  hydrolysis  of 
cyanocaffeine,  CsHglSriOa-CN,  formed  in  the  first  instance. 

C.  F.  B. 

Mercuriodides  of  Organic  Bases.  By  A.  B.  Prescott  (Amer. 
*Ghem.  /.,  14,  606 — 611). — The  mercuriodides  of  quinine,  pyridine 
(boiling  at  114"5°),  and  quinoline  were  prepared  by  precipitating 
-solutions  of  the  alkaloids  at  25°  with  a  decinormal  solution  of  potas- 
sium, mercuriodide,  excess  of  the  latter  being  avoided.  In  the  case 
of  quinine,  the  concentration  of  the  solution  was  varied,  but  this  had 
■no  effect  on  the  composition  of  the  precipitate,  analyses  of  which  agree 
best  with  the  formula  2C2oH24N202,3HI,3Hgl2  +  H2O.  The  pyridine 
-precipitate  had  the  composition  C5H5]S',2Hgl2 ;  the  quinoline  one, 
CoH,]S-,Hgl2.  C.  F.  B. 

Oxidation  Products  of  Apocinchene.  By  W.  Koenigs  (Ber., 
*26,  713 — 721). — Cinchonine  and  cinchonidine,  when  successively 
treated  with  phosphorus  pentachloride  and  alcoholic  potash,  are  con- 
verted into  cinchene,  Ci9B[2oN'2,  and  this  base,  when  boiled  with  con- 
centrated hydrobromic  acid,  yields  apocinchene,  Ci9Hi9N"0.  The 
author  and  others  {Ber.,  14,  1855;  Abstr.,  1885,  1248,  and  1888,  71) 
have  already  shown  that,  from  apocinchene,  an  ethyl  ether  is  obtained, 
which,  when  oxidised,  yields  a  monocarboxylic  acid,  and  that  this, 
when  boiled  with  concentrated  hydrobromic  acid,  yields  ethylic  brom- 
ide, carbonic  acid,  and  homapocinchene,  OgNHe'CgHg'OH.  Hence,  the 
formula  for  apocinchene  may  be  written  C9NH6*C8H7Et*OH. 

By  oxidising  ethylapocinchene  with  lead  peroxide  or  manganese 
dioxide  and  dilute  sulphuric  acid,  ethylapocinchenic  acid,  together 
with  the  two  new  compounds,  ketoethylapocinchene  and  the  lactone 
•of  hydro  xyethylapocinchenic  acid,  are  produced. 

Ketoethylapocinchene,  C9NH6-C6H2Bt(OEt)*COMe,  melts  at 
104 — 106°,  and,  when  boiled  with  concentrated  hydrobromic  acid,  is 
-converted  into  homapocinchene.     The  oxime  melts  at  181 — 184°. 

The  lactone  of  hydroxy ethlapocinchenic  acid, 

C9:^H6-CsH2(OEt)  <co^>o, 

jmdts  at  212 — 213°.  It  does  not  dissolve  in  soda,  and,  when  boiled 
with  alcoholic  solutions  of  the  alkalis,  yields  salts  of  the  hydroxy-acid. 
It  is  also  formed  by  boiling  ethylapocinchenic  acid  with  lead  peroxide 
.and  sulphuric  acid.  When  reduced  with  amorphous  phosphorus  and 
.hydriodic    acid,    it   gives   a   quantitative   yield   of  homapocinchene. 
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When  boiled  witli  hydrobromic  acid,  it  yields  the  lactone  of  hydroxy- 

apocinchenic  acid,  C9]SrH6*C6H2(OH)<[pQ ^0,    which    melts    at 

274°.  It  is  extremely  stable  towards  oxidising  agents.  When  con- 
verted into  the  alkali  salt  and  treated  with  permanganate,  it  is  slowly 
oxidised.  When  the  alkali  salt  is  treated  with  a  solution  of  bromine 
in  dilute  sodium  hydroxide,  it  yields  quinolinephenetoildicarboxylic 
acid. 

QmnoUnephenetoildicarhoxylic  acid^  C9N'H6*C6H2(OEt)  (C00H)2, 
melts  at  230 — 240°  with  decomposition,  gives  unstable  salts  with 
mineral  acids,  and  well-characterised  metallic  salts.  The  anhydride 
melts  at  210 — 211°,  and  yields  a  fluorescein-like  compound  with 
resorcinol.  When  oxidised  with  chromic  acid,  it  yields  cinchoninic 
acid. 

Ethylhomapocinchene,  CgNHe'CeHsBt'OEt,  when  oxidised  with 
lead  peroxide  or  manganese  dioxide  and  sulphuric  acid,  yields  cin- 
choninic acid,  ketoethylhomapocinchene  and  ethylhomapocinchenic 
acid, 

Ketoethylhomapocinchene,  C9l^H6*C6H3(OEt)*COMe,  melts  at 
107—109°.  The  phenylhydrazone  melts  at  218—220°.  When  warmed 
with  methyl  alcohol,  iodine,  and  potassium  carbonate,  it  yields  iodo- 
form and  ethylhomapocinchenic  acid.  The  same  acid  is  obtained  by 
heating  the  ketone  with  an  alkaline  solution  of  bromine. 

Ethylhomapocinchenic  acid,  C9NH6*C6H3(OEt)'COOH,  melts  at 
253 — 254°.  When  boiled  with  hydrobromic  acid,  it  yields  homapo- 
cinchenic  acid,  C9NH6*C6H3(OH)*COOH.  which  does  not  melt  at 
290°. 

Quinolinephenetoil,  C9NH6*C6H4*OEt,  is  obtained  by  heating  the 
silver  salt  of  the  preceding  acid  at  280 — 290°,  and  melts  at  80 — 81°. 
When  boiled  with  concentrated  hydrobromic  acid,  it  yields  quinoline- 
phenol.  The  latter  melts  at  208°,  and  dissolves  in  fixed  alkalis  and 
mineral  acids.     The  hydrochloride  melts  at  260°. 

From  the  above  results,  the  author  deduces  for  apocinchene  the 
formula  CgNHe'CeHo^Etg-OH  [OH  :  Et  :  Et  =  1  :  2  or  4  :  3]. 

B.  C.  R. 

Constitution  of  Anhydroecgonine.  By  A.  Einhorn  and  Y. 
Tahaea  (5er.,  26,  324 — 333). — In  his  paper  on  the  constitution  of 
tropine  (Abstr.,  1892,  360),  Merlin  has  proposed  for  anhydroecgonine, 
which  Einhorn  had  previously  proved  to  be  a  tropidinecarboxylic 

.CHg 0  Hgv 

acid, the  constitutional  formula  CH;^CH:C(C00H)-^CH;  the  further 

\CH2 NMe^ 

investigations  described  in  the  present  paper  bear  out  Merlin's  sup- 
position, except  in  the  matter  of  the  position  of  the  carboxyl  group, 
which,  from  the  experiments  now  to  be  described,  must  be  regarded  as 
combined  with  one  of  the  carbon  atoms  common  to  both  the 
benzene  and  pyridine  nuclei,  the  formula  becoming 

/C  Ha—  CH,. 
CH^CHZZC  E-^C-COOH. 
^CHa-NMe^ 
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The  compound  which  forms  the  starting  point  of  the  authors'  re- 
searches is  the  methiodide  of  anhydroecgonine  ethyl  ethor^  which  is  best 
prepared  by  the  action  of  methylic  iodide  on  an  ethereal  solution  of 
the  ethyl  ether,  and  crystallises  in  white  plates  melting  at  177°.  The 
corresponding  methochloride  is  obtained  from  it  by  the  action  of  silver 
chloride,  and  forms  a  hygroscopic  mass,  which  yields  a  crystalline 
aurochloride  and  platinochloride. 

When  the  aqueous  solution  of  the  methiodide  is  carefully  treated 
with  silver  oxide,  it  yields  a  new  substance,  which  crystallises  in 
colourless,  apparently  rhombic  crystals,  melts  with  decomposition  at 
169°,  and  yields  an  aurochloride,  melting  at  217°.     The  base  has  the 

composition  C10H15NO2,   and   consists    of  paradimethyldihydrobeiizyl- 

ptT  .pxq 
aminecarboxylic  acid,  NMe2*CH2*CH<^TT'.  prr^C'COOH ;  it  is  prob- 
able that  the  methohydroxide  is  first  formed,  and  then  loses  alcohol. 

When  boiled  with  aqueous  soda,  dimethylamine  is  evolved,  arndpara- 

riTT  .npr 
methylenehydrohenzoic  acid,   CHgiC-^pj-j-*.  p-rr^C'COOH,  remains  in 

solution.  This  acid  may  also  be  obtained  more  directly  by  boiling 
the  methiodide  directly  with  soda  solution  and  acidifying,  and  forms 
colourless,  prismatic  needles,  melting  at  33 — 34° ;  its  silver  salt 
crystallises  in  silky  plates. 

Methylenehydrohenzoic  acid  combines  readily  with  bromine  to 
form  a  dibromide,  C8H802Br2,  which  crystallises  from  alcohol  in 
slender  needles,  and  melts  with  decomposition  at  135°.  When 
heated  with  a  saturated  solution  of  hydrogen  bromide  in  acetic  acid 
at  100°,  it  combines  with  2  mols.  HBr,  yielding  paratoluic  acid  dihydro- 
bromide,  which  in  all  probability  has  the  constitution 

CMeBr  <^g<^^>  CBr-COOH. 

It  forms  small,  colourless  crystals,  melts  with  evolution  of  gas  at 
153°,  and  on  boiling  with  aqueous  soda  and  acidification,  yields  para- 
toluic  acid,  which  was  identified  by  its  melting  point  and  by  conver- 
sion into  the  methyl  ether  and  into  terephthalic  acid. 

The  formation  of  all  these  substances  may  be  readily  explained 
on  the  assumption  that  anhydroecgonine  has  the  constitution 
assigned  to  it  above ;   if  this  be   correct,  ecgonine  itself  must  have 


.CH, 


one     of    the    following     formulae  :     CH^CH(OHVCHo^C-COOH, 

\CH2 ^NMe^ 

yCJi-i    CH2V 

CH^CH2-CH(0H) -^C-COOH;  as  no  7-lactone  has  yet  been  obtained 

\CH2 NMe^ 

from   ecgonine,  the  authors  regard  the  second  formula  as  the  more 
probable. 

When  paradimethyldihydrobenzylaminecarboxylic  acid  is  treated 
with  hydrogen  chloride  in  alcoholic  solution,  it  is  converted  into  the 
methochloride  of  anhydroecgonine  ethyl  ether ;  this  change  probably 
takes  place  in  three  stages,  the  ethylic  salt  of  the  acid  being  first 
formed,  and   then  yielding    a    hydrogen   chloride   additive   product 
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which  undergoes  an  intramolecular  change  in    which  the  pyridine 
nucleus  is  again  formed,  yielding  an  anhydroecgonine  derivative. 

H.  G.  C. 

Alkaloids  of  the  Seeds  of  Lupinus  albus.  By  A.  Soldiani 
(L'Orosi,  1892,  325—348,  and  Gazzetta,  23,  i,  143—168;  compare 
Abstr.,  1892,  892). — The  crystalline  alkaloid  from  the  seeds  of  Lupinus 
alhus,  melting  at  99°,  is  very  soluble  in  alcohol,  ether,  or  chloroform, 
less  so  in  benzene  and  light  petroleum;  its  hydrochloride  with  2H2O 
melts  at  105 — 107°,  not  124°  as  previously  stated,  and  is  very  soluble 
in  absolute  alcohol.  The  hydriodide  melts  at  179 — 180^",  but  has,, 
probably,  not  yet  been  obtained  in  a  state  of  purity  ;  it  is  sparingly 
soluble  in  cold  alcohol  or  water.  The  platinochloride  forms  red 
crystals  soluble  in  water  and  insoluble  in  absolute  alcohol.  The 
aurochloride  is  obtained  in  yellow  crystals  melting  at  182 — 183°. 

The  hydrochloride  of  this  alkaloid  is  optically  inactive,  but  the 
hydrochloride  of  the  liquid  isomeric  alkaloid  accompanying  it  is 
dextrorotatory.  On  purification,  the  liquid  alkaloid  may  be  ob- 
tained in  beautiful,  large  crystals  which  are  very  deliquescent ;  the 
melting  points  of  its  derivatives  seem  to  indicate  its  identity  with 
lupanine  from  Lupinus  angustij'olia.  The  physiological  action  of  the 
two  hydrochlorides  is  at  present  under  investigation.  The  injection 
of  0*005  gram  of  the  inactive  salt  caused  death  in  a  frog  of  ordinary 
weight,  whilst  the  same  Quantity  of  the  active  hydrochloride  was 
not  fatal.  ^  W.  J.  P. 

Proteids  of  Egg  White.  By  Bamsdex  {Froc.  physiol  Soc,  1892, 
23 — 24). — A  solution  of  white  of  egg,  slightly  acidified  in  the  usual 
manner,  and  kept  at  a  temperature  considerably  below  that  of  the 
first  coagulation  as  ordinarily  determined  (57'5°),  nevertheless  gives 
in  time  an  abundant  coagnlum.  Bepeated  crops  of  coagulum  may  be 
obtained  on  keeping  a  solution  of  white  of  egg  at  the  lowest  "  coagula- 
tion temperature."  The  liquid  is  finally  almost  free  from  proteid. 
A  solution  of  Hofmeister's  crystals  of  egg  albumin,  when  investigated 
by  the  ordinary  method  of  fractional  heat  coagulation,  gives  a  series 
of  coagula  at  temperatures  almost  identical  with  those  at  which 
coagula  appear  in  solution  of  white  of  egg  not  previously  freed  from 
globulin.  A  solution  of  white  of  egg,  freed  from  globulins  by  saturation 
with  magnesium  sulphate,  gives  a  similar  series  of  coagula.  The 
ordinary  method  of  fractional  heat  coagulation  gives  no  certain  indi- 
cation of  the  presence  or  absence  of  the  globulin.  W.  D.  H. 

Behaviour  of  Proteids  towards  concentrated  Hydriodic  acid. 

By  N.  V.  LoRENZ  (Zeit.  physiol  Chem.,  17,  457 — 458). — In  consequence 
of  certain  experiments  by  E.  Meissl,  in  which  he  had  used  Zeisel's 
method  of  estimating  methoxyl  in  connection  with  albuminous  sub- 
stances, it  appeared  necessary  to  determine,  with  pure  proteids, 
whether  they  contain  the  residue  0'C«Ho„+i  (especially  O'CHu), 
which  is  eliminated  by  hydriodic  acid  and  is  changed  into  the  alkyl 
iodide.  Distillation  is  carried  on  in  a  stream  of  carbonic  anhydride 
with  a  solution  in  alcoholic  silver  nitrate,  and  the  iodide  is  weighed 
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as  silver  iodide.     The  impure  prote'ids  yielded  silver  iodide  ;  the  pure 
proteids  gave  negative  results.  W.  D.  H. 

Crystallised  Vegetable  Proteids.  By  T.  B.  Osborne  (Amer. 
Ghem.  /.,  662 — 689). — The  author  has  recently,  or  on  previous  occa- 
sions, prepared  crystallised  globulins  from  Brazil  nuts,  hemp  seed, 
castor  oil  beans,  flax  seed,  oats,  and  squash  seeds.  He  now 
describes  their  properties,  and  gives  analyses  of  them,  comparing 
these  with  analyses  made  by  other  investigators.  These  globulins 
are  all  obtained  by  extracting  the  powdered  seeds  (previously  freed 
from  husk  by  sifting,  and  from  oil  by  extraction  with  ether  or  light 
petroleum)  with  a  warm  or  cold  solution  of  sodium  chloride;  the 
filtered  extract,  if  warm,  is  allowed  to  cool,  if  cold,  is  subjected  to 
dialysis,  in  order  to  remove  the  sodium  chloride.  In  either  case,  the 
globulin  separates  out,  either  in  crystals  or  in  spheroids,  or  as  a  mix- 
ture of  both,  that  from  hemp  seed  being  most  readily  obtained  crys' 
talline.  The  crystals  are  always  octahedra ;  sometimes  they  appear 
as  hexagonal  plates,  but  are  then  nothing  but  unequally- developed 
octahedra.  The  crystallised  globulins  of  the  Brazil  nut  (I)  and  of 
the  oat  (II)  are  distinct  substances,  for  they  react  differently,  and 
their  composition  is  different,  as  the  analyses  show : — 

I.              II.           III.  IV.            V.  VI. 

Carbon 5218  52-18  51*28  5131  51-66  5148 

Hydrogen...        6*92         7-05         6-84  6-97  6-89  6-94 

Nitrogen....      18-30  17*99  18-84  18-75  18-51  18-60 

Sulphur 1-06        0-53        0-87  0-76  0-88  0-81 

Oxygen 21-54  22-34  22-17  2221  22-06  22*17 

100-00     100-00     100-00     100-00     100-00     100-00 

On  the  other  hand,  the  crystallised  globulins  of  the  hemp  seed 
(III),  castor  oil  bean  (IV),  squash  seed  (V),  and  flax  seed  (VI)  are 
almost  identical  in  composition,  and  behave  in  a  very  similar  way 
towards  reagents,  those  of  hemp  seed  and  castor  oil  beans  being  almost 
identical  in  the  latter  respect,  althoagh  differing  slightly  from  those 
of  the  squash  and  flax  seed,  which  two  likewise  closely  agree  together. 

C.  F.  B. 

Tunicin.  By  E.  Winteestein  (Ber.,  26,  362— 364).— Tunicin, 
purified  by  treatment  with  highly  dilute  acids  and  alkali,  on  hydro- 
lysis with  sulphuric  acid,  yields  dextrose,  which  can  be  separated  by 
means  of  alcohol  and  identified  by  its  refractive  power,  the  formation 
of  the  osazone  and  of  saccharic  acid,  and  by  the  action  of  yeast. 

J.  B.  T. 
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Influence  of  Negative  Groups  in  Organic  Compounds.     Bj 

T.  Selivanoff  (J.  Russ.  GJiem.  Soc,  24,  134 — 135). — From  his 
experiments  on  halogen  amines  and  from  other  data,  the  author  con- 
cludes that  when  a  halogen  atom  is  attached  to  a  carbon  atom  which 
is  directly  combined  with  other  strongly  negative  groups,  it  is  pos- 
sessed of  "active"  (that  is,  oxidising)  properties.  He  adduces  as 
instances,  such  compounds  as  lOX'SOjR,  •CX(S02R)2,  where  X  is  a 
halogen  atom,  and  CBr.,(N'02)2,  CHBr(N02)2,  CMeBr(N"02)2,  and 
.CHMe2-CBr(N02)2.  J.  W. 

Composition  of  Commercial  Amylene.  By  I.  Kondakoff 
«(/,  RiLss.  Ghem.  Soc.  24,  92 — 113). — Chlorine  combines  with  the 
amylene  prepared  from  methylpropylcarbinylic  iodide,  yielding  an 
amylenic  chloride  (560  grams  from  320  grams  of  amylene)  boiling 
at  139'5 — 140'5°.  A  small  quantity  of  a  chloramylene  is  formed 
simultaneously.  The  amylenic  chloride  is  identical  with  that  pro- 
duced by  the  addition  of  chlorine  to  symmetrical  methylethylethylene. 
In  this  case,  the  quantity  of  chloramylene  formed  is  exceedingly 
jsmall.  The  sp.  gr.  of  the  chloride  of  methylethylethylene  is  0'0973 
at  070°  and  1-0821  at  2070°. 

The  author  studied  the  action  of  chlorine  on  the  hydrocarbons 
•remaining  after  commercial  amylene  had  been  treated  with  con- 
•centrated  sulphuric  acid.  1000  grams  yielded  405  grams  of  iso- 
pentane,  and  1120  grams  of  different  prodncts  containing  chlorine, 
.of  which  720  grams  boiled  at  139—140-5",  and  280  grams  at 
.142 — 144°.  From  the  chief  fraction,  alcohols  were  obtained  by  pro- 
Jonged  treatment  with  water,  and  then  with  caustic  potash.  The 
-alcoholic  product  was  fractionated,  and  the  separate  fractions  dis- 
tilled with  strong  sulphuric  acid.  Amongst  the  products  were  found, 
methyl  isopropyl  ketone,  methylpropylcarbinol,  methylethylacetalde- 
hyde,  and  isopropylacefcaldehyde,  but  no  normal  valeraldehyde. 
From  the  velocity  of  etherification,  it  was  shown  that  the  mixture 
contained  primary  and  secondary  unsaturated  alcohols,  consisting,  in 
iact,  of  yS-dimethylallylic  and  a-ethylacrylic  (or  tiglic)  alcohols, 
.both  derived  from  asymmetrical  methylethylethylene. 

The  fraction  of  the  chlorides  boiling  at  142 — 144°  was  shown  to 
ibe  the  chloride  of  isopropylethylene. 

The  oxidation  of  the  original  mixture  of  hydrocarbons  by  potas- 
sium permanganate  yielded  acetaldehyde,  propaldehyde,  and  iso- 
butaldehyde,  the  corresponding  acids,  and  also  formic,  oxalic,  and 
-dihydroxy valeric  acids.  Neither  normal  butyric  nor  succinic  acid 
could  be  detected. 

From  these  observations,  the  author  concludes  that  in  commercial 
amylene  there  is  no  propylethylene,  and  that  the  product,  after 
•extraction   with   concentrated   sulphuric    acid,    contains   isopentane, 
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symmetrical  methylethylethylene,  and  isopropylethylene,  besideR 
small  quantities  of  triraethylethylene  and  asymmetrical  methyl- 
ethylethylene. J.  W. 

Syntheses  in  the  Patty  Series  by  means  of  Zinc  Chloride. 
By  I.  KONDAKOFF  (/.  Muss.  Chem.  Soc,  24,  309— 317).— Trimethyl- 
ethylene,  if  heated  with  zinc  chloride  at  70°,  g-ives  a  considerable 
quantity  of  diamylene.  The  same  hydrocarbon,  when  mixed  with  acetic 
acid  and  zinc  chloride,  at  once  forms  an  amylic  acetate  boiling  at 
124 — 135°.  This,  however,  is  a  mixture  of  isomeric  ethereal  salts, 
and  when  treated  with  gaseous  hydrogen  chloride,  yields  tertiary 
amylic  chloride  and  an  ethereal  salt  boiling  at  130 — 135°,  probably 
CH3-COOCH2-CHMeEt,  or  CHa'CpO-CHMePr". 

When  trimethylchloromethane  is  mixed  in  molecular  proportion 
with  trimethylethylene  and  a  small  quantity  of  zinc  chloride,  action 
takes  place  after  some  hours,  and  is  complete  in  the  course  of  a  day. 
Diamylene  is  formed,  possibly  by  the  addition  and  subsequent  with- 
draw^al  of  hydrogen  chloride.  Acetic  chloride  acts  at  once  on 
trimethylethylene  under  the  influence  of  zinc  chloride,  giving  an 
unsaturated  ketone,  CMez'.OMe'CO-CHa. 

Isopropylethylene  was  not  affected  by  remaining  in  contact  >vith 
zinc  chloride  for  eight  months  at  the  ordinary  temperature. 

The  amylene  obtained  from  the  iodide  of  fermentation  amyl 
alcohol  gives  a  double  compound  with  zinc  chloride,  which  is  decom- 
posed by  gaseous  hydrogen  chloride  with  formation  of  tertiary 
amylic  chloride,  and  by  water  with  formation  of  dimethylethyl- 
carbinol.  On  prolonged  contact,  or  rapidly  at  100°,  a  diamylene  is 
produced,  and  pure  isopropylethylene  remains  behind  unchanged. 

J.  W. 

Ethereal  Salts  of  Nitrous  acid.  By  I.  Bevad  (/.  Buss.  Chem. 
Soc,  24,  125—127). — By  the  action  of  silver  nitrite  on  isopropylic 
iodide,  the  author  obtained  a  substance  boiling  at  39 — 39*5°  under  a 
pressure  of  752  mm.  On  treatment  with  fuming  hydriodic  acid  and 
hydrogen  sulphide  solution,  it  was  converted  into  isopropyl  alcohol 
and  nitric  oxide.  With  alcoholic  soda,  it  gave  sodium  nitrite  and 
ethyl  isopropyl  ether.  An  alcoholic  solution  of  sodium  nitrite  gives 
the  precipitates  with  cupric  sulphate,  ferric  chloride,  and  silver 
nitrate  which  have  been  supposed  to  characterise  the  nitro-com- 
pounds. 

From  these  experiments,  the  author  concludes  that  the  substance 
is  a  true  ethereal  salt  of  nitrous  acid,  RO'NO.  Similar  results  were 
obtained  with  the  products  from  silver  nitrite  and  ethylic  and 
methylic  iodides.  J.  W. 

Action  of  Zinc  Chloride  on  Fatty  Alcohols.  By  I.  Kondakoff 
(/.  Eiiss.  Chem.  Soc,  24,  114 — 123). — From  a  consideration  of  the 
results  obtained  by  various  observers,  the  author  classifies  the  differ- 
ent actions. of  zinc  chloride  on  fatty  alcohols  as  follows  : — 

a.  Dehydration  with  formation  of  simple  ethers  and  defines. 

h.  Isomerisation  of  these  defines. 
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c.  Formation  of  homolognes  of  the  olefines  which  have  the  same 
number  of  carbon  atoms  as  the  alcohols  employed. 

d.  Polymerisation  of  the  olefines. 

e.  Reduction  of  the  olefines. 

/.  Etherification  of  the  alcohols. 
cj.  Oxidation  of  the  alcohols  (to  aldehydes). 

He  also  discusses  at  some  length  the  formation  of  the  isomeric 
am vlenes  obtained  from  isoamyl  alcohol  by  means  of  zinc  chloride. 

J.  W. 

Action  of  Iodine  on  Sodium  Propoxide.  By  A.  Kesslee 
(/.  Buss.  Chem.  Soc,  24,  299— 304).— Sodium  (16-5  grams)  was  dis- 
solved in  propyl  alcohol  (175' grams),  and  the  solution  cooled  to  6°, 
when  it  solidified.  Iodine  (450  grams)  was  then  added  in  ^nsnall 
portions  at  a  time  with  continual  shaking.  The  reaction  went  on 
quietly,  the  alcobolate  disappearing,  and  sodium  iodide  precipitating. 
Finally,  the  cooled  solution  was  neutralised  with  a  10  per  cent,  solu- 
tion of  tartaric  acid,  and  treated  with  enough  water  to  precipitate 
the  whole  of  the  iodoform  produced  during  the  action.  The  aqueous 
liquid  was  then  separated  by  distillation  into  fractions  boiling  at 
89—92°,  92—100°,  and  100-100-5°.  Each  of  these  was  then  care- 
fully fractionated  by  itself.  From  the  first  portion,  which  consisted 
chiefly  of  a  mixture  of  propyl  alcohol  and  water  of  constant  boiling 
point,  an. oil  was  obtained  which  distilled  between  111°  and  114° 
under  a  pressure  of  26 — 28  mm.,  and,  on  analysis,  gave  numbers  agree- 
ing with  the  formula  C9H20O3.  A  molecular  weight  determination  by 
the  cryoscopic  method  confirmed  this  formula.  From  its  behaviour 
towards  acetic  acid,  on  heating  with  which  it  gives  propylic  acetate, 
and  what  is  apparently  an  hydroxyaldehyde,  the  author  concludes, 
that  the  substance  is  the  dipropyl  ether  of  a -hydroxy  propaldehyde,. 
OPr'CHMe-CH(OH)-OPr.  J.  W. 

Action  of  Sodium  on  Epichlorhydrin.  By  N.  Kijner  (J.  Buss. 
Chem.  Soc,  24,  31— 89).— Hiibner  and  Miiller  {Annalen,  159,  184) 
found  that  spdiunj  and  epichlorhydrin  reacted  in  ethereal  solution 
with  separation  of  sodium  chloride  and  formation  of  the  sodium 
compound  of  a  substance  b.  p.  218 — 225°,  to  which  they  attributed 
the  formula  C6H12O2.  The  author  has  repeated  their  experiments 
as  follows  : — Sodium  (70  grams)  in  the  granular  form  was  covered 
by  a  layer  of  dry  ether,  and  to  it  epichlorhydrin  (100  grams) 
was  added  drop  by  drop,  the  flask  being  cooled  with  ice,  and 
frequently  shaken.  A  yellowish  solid  mass  was  formed,'  consist- 
ing of  a  mixture  of  sodium  chloride  and  the  sodium  compound 
of  an  alcoholic  product.  After  a  lapse  of  12  hours,  the  contents 
of  the  flask  were  treated  with  small  quantities  of  dilute  alcohol  to  ' 
destroy  the  excess  of  sodium,  then  with  a  large  quantity  of  water, 
and  were  ^nally  acidified  with  sulphuric  acid.  The  ethereal  layer  • 
was  dried  and  the  ether  distilled  off,  when  36  gi-ams  of  an  oil  free 
from  chlorine  remained  behind;  on  fractionation,  this  yielded  a 
small  quantity  of  allyl  alcohol,  a  product  boiling  at  225 — 227°,  and  ar 
thick  oily  residue.     The  portion  boiling  at  225 — 227°  was  proved  by  - 
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analysis  and  by  the  determination  of  the  lowering  of  the  freezing  point 
of  benzene,  to  have  the  composition  CgHieOa,  not  CeHiaOj,  as  found  bv 
Hiibner  and  Miiller.  It  united  readily  with  bromine,  and  was  reduced 
at  100°  by  hydriodic  acid  (sp.  gr.  1'96)  to  isopropylic  iodide.  Acetic 
chloride  gave  a  monacetate.  From  these  reactions,  it  appeared  prob- 
able that  the  substance  was  a  diallyl  ether  of  glycerol,  formed  by  the 
action  of  sodium  allyl  oxide  on  epichlorhydrin.  Experiment  showed 
this  explanation  to  be  the  correct  one,  allyl  alcohol,  sodium,  and  epi- 
chlorhydrin interacting  very  readily,  with  formation  of  a  diallyl  ether 
of  glycerol.  The  author  has  not  determined  which  of  the  possible 
isomerides  is  produced,  nor,  indeed,  that. the  substance  is  not  a  mix- 
ture of  both. 

Diallyl  ether  of  glycerol,  C9H16O3.  B.  p.  224—228°.  Sp.  gr.  at 
070%  0-997  ;  at  1870°,  0-9824.  Acetate,  C9H15O3AC.  B.  p.  240—244°. 
Sp.  gr.  at  2070°,  1-000. 

The  diallyl  ether  seems  to  polymerise  on  keeping,  becoming  viscous, 
and  giving  a  depression  of  the  freezing  point  in  benzene  solution 
nearly  corresponding  with  a  molecule  double  that  of  the  ether. 

J.  W. 

Phlorose.  By  E.  Schunck  and  L.  Marchlewski  (Ber.,  26,  942 — 
943). — The  anthers  bring  forward  conclusive  proof  of  the  accuracy  of 
Kennie's  results  (Trans.,  1887,  636),  that  the  so-called  phlorose  is 
identical  with  d.-glucose  (dextrose).  A.  R.  L. 

Action  of  Hydrogen  Peroxide  on  Starch.  By  A.  v.  Asboth 
(Ghem.  Zeit.,  16,  1517—1518;  1560— 1561).— Lintner  (Abstr.,  1891, 
537)  has  studied  the  action  of  potassium  permanganate,  and  Petit 
(Abstr.,  1892,  1171)  that  of  nitric  acid,  on  starch. 

When  a  paste  of  potato  starch  (150  grams)  and  water  (500  grams) 
is  boiled  during  the  addition  of  hydrogen  peroxide  (750  grams)  made 
faintly  alkaline  with  ammonia,  liquefi cation  sets  in  at  the  end  of  a 
minute,  and  oxygen  and  carbonic  anhydride  are  evolved.  The  yellow 
solution  is  filtered  from  the  precipitate,  which  is  probably  starch 
cellulose,  and  the  filtrate  fractionated  as  described  below.  The  com- 
pounds obtained  are  without  action  on  Fehling's  solution,  but  reduce 
silver  nitrate  solution,  forming  metallic  mirrors ;  on  being  boiled  with 
hydrochloi'ic  acid,  they  are  readily  saccharified. 

The  first  separation  is  effected  by  pouring  the  last  mentioned 
filtrate  into  965  per  cent,  alcohol  (3  litres)  ;  the  precipitate  which 
represents  the  chief  part  of  the  transformation  product  is  kneaded 
with  alcohol ;  it  forms  a  grey,  porous  mass  ;  its  aqueous  solution  gives 
a  bluish- violet  coloration  with  iodine,  and  its  speciKc  rotatory  power 
is  [a]D  =  178".  It  holds  iron  and  copper  salts  in  solution  in  the 
presence  of  alkalis,  but  is  precipitated  from  its  aqueous  solution  on  the 
addition  of  either  alcohol  or  barium  hydroxide.  Analysis  gave  values 
agreeing  with  the  empirical  formula  CeHioOs  -H  H2O,  and  the  author 
regards  it  as  identical  with  "  soluble  starch  "  or  "amylodextrin." 

If  the  alcoholic  filtrate  is  allowed  to  remain  for  a  time,  another  sub- 
stance, C24H42O20  •+-  4H2O,  separates,  the  aqueoas  solution  of  which  gives 
a  violet- red  coloration  with  iodine.    It  is  precipitated  from  its  aqueous 
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solution  by  alcohol,  but  not  by  barium  hydroxide,  and  its  specific 
rotatory  power  is  [a]D  =  170°. 

Barium  hydroxide  is  added  to  the  alcoholic  filtrate  from  the  last- 
described  compound,  and  the  resulting  precipitate  is  dissolved  in 
hydrochloric  acid  and  the  barium  precipitated  by  sulphuric  acid. 
When  purified  by  dissolving  it  in  water  and  reprecipitating  with 
alcohol,  it  forms  a  pulverulent  mass  having  the  composition  CsHgOi 
-f  H2O.     It  gives  no  coloration  with  iodine. 

The  substance  remaining  in  the  alcoholic  solution  after  the  last 
separation  consists  of  a  small  quantity  of  sugar.  A.  R.  L. 

Inulin,  Pseudoinulin,  and  Inulenin.  By  C.  Tanret  (Compt. 
rend.,  116,  514 — 517). — In  the  Jerusalem  artichoke,  and  in  elecampane, 
inulin  is  associated  with  two  allied  substances,  pseudoinuUn  and 
inulenin.  The  three  compounds  are  separated  hj  means  of  their 
difiierent  solubilities  in  solutions  of  barium  hydroxide. 

The  boiling  juice  of  artichokes  taken  up  in  September  or  October 
is  treated  with  lead  acetate,  and  after  cooling  and  separation  of  the 
lead  by  means  of  sulphuric  acid,  a  concentrated  solution  of  barium 
hydroxide  is  added  so  long  as  a  precipitate  forms,  and  then  20  per 
cent,  of  alcohol  of  80°.  The  precipitate  is  washed  with  cold  barium 
hydroxide  solution,  then  decomposed  by  carbonic  anhydride,  and 
mixed  with  a  large  quantity  of  cold  barium  hydroxide  solution.  The 
precipitate  obtained  under  these  conditions  is  rich  in  inulin,  but  con- 
tains little  of  the  other  two  compounds.  The  inulenin  and  pseudo- 
inulin  are  in  the  mother  liquor,  which  is  mixed  with  successive 
.quantities  of  dilute  alcohol,  the  precipitates  that  form  being  collected 
and  decomposed  by  carbonic  anhydride. 

The  compound  of  inulin  with  baryta  is  repeatedly  treated  in  the 
same  manner  until  all  pseudoinulin  and  inulenin  have  been  removed, 
and  it  is  then  dissolved  in  hot  water,  decomposed  by  carbonic  anhydr- 
ide, the  solution  filtered,  treated  with  animal  charcoal,  and  mixed 
with  alcohol  of  95°.  Pure  inulin  separates,  and  is  washed  with  con- 
centrated alcohol. 

The  solutions  containing  pseudoinulin  and  inulenin  are  evaporated 
to  dryness,  dissolved  in  a  cold  solution  of  pure  barium  hydroxide, 
and  mixed  with  a  further  quantity  of  the  same  solution  until  the  pre- 
cipitate ceases  to  form.  This  precipitate,  when  decomposed  by 
carbonic  anhydride,  yields  pseudoinulin. 

The  solution  is  treated  with  carbonic  anhydride,  filtered,  and 
evaporated  to  dryness.  The  residue  is  agitated  with  10  times  its 
weight  of  water,  filtered  after  24  hours,  evaporated  to  dryness,  and 
the  residue  treated  with  five  or  six  times  its  weight  of  boiling  alcohol 
of  SC,  from  which  the  inulenin  crystallises. 

Inulin  deposited  from  water  or  dilute  alcohol  forms  compact,  trans- 
parent masses  when  dried,  but  if  previously  washed  with  strong 
alcohol,  it  forms  a  pulverulent  solid  resembling  starch.  After  drying 
at  100°,  its  rotatory  power  is  [a]D  =  —  .38'8°,  and  is  not  affected  by  the 
temperature  or  concentration  of  the  solution.  Its  composition  agrees 
with  Kiliani's  formula,  GCeHioOsjHjO,  but  cryometric  observations 
indicate   that   this    must    be   quintupled  to  represent  the  molecule. 
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With  barium  hydroxide,  inulin  forms  the  compound  C3«Hfi203i,3BaO. 
Irmlin  dissolves  in  10,000  parts  of  cold  wator,  bat  is  readily  soluble 
in  hot  water,  and  also  in  hot  dilute  alcohol;  contrary  to  the  usual 
statement,  its  solutions  are  not  opalescent, 

.  Pseiidoinulin,  according  to  analysis  and  cryometric  observations, 
has  the  composition  16(C6Hio05),H20.  With  baryta  in  aqueous  solu- 
tion, it  forms  the  compound  16(C6Hio05),H20,6BaO,  but  in  presence 
of  alcohol  the  compound  formed  is  16(C6HioOj;),H20,8BaO.  The 
calcium  compound  formed  in  presence  of  alcohol  is  analogous  in 
composition.  Basic  lead  acetate  does  not  precipitate  pseudoinulin, 
but  in  presence  of  ammonia  the  compound  16(C6Hio05),H20,19PbO 
is  formed.  Pseudoinulin  resembles  inulin  in  appearance,  but  dis- 
solves in  350  to  400  parts  of  cold  water,  and  is  very  soluble  in  hot 
water  and  in  hot  dilute  alcohol.  Its  rotatory  power  is  [a]j)  =  — 32'2°, 
and  when  treated  with  dilute  acids  it  becomes  [a]j)  =  —  85"6°.  The 
mixture  of  sugars  obtained  by  inversion  very  readily  yields  crystal- 
lised levulose,  and  also  contains  a  dextrogyrate  sugar  which  is  prob- 
ably glucose. 

Inulemn  when  dried  at  100°  has  the  composition  10(C6Hio05),2H20. 
It  crystallises  in  slender  needles,  macled  in  pairs  or  arranged  in 
stellate  groups ;  they  act  on  polarised  light  and  show  extinction 
parallel  with  their  axes.  Inulenin  dried  at  100°  dissolves  in  a  few 
parts  of  cold  w^ater,  then  becomes  hydrated,  and  crystallises,  the 
liquid  retaining  only  about  one-eighth  of  its  weight  of  the  compound. 
It  dissolves  in  35  parts  of  cold  alcohol  of  30°,  and  in  245  parts  of 
alcohol  of  50°.  Its  rotatory  powder  is  [aju  =  —  29"6'',  but  after 
inversion  it  becomes  [a]j)  =  —  83'6".  With  barium,  calcium,  and 
lead  oxides,  inulenin  forms  compounds  analogous  to  those  of  inulin 
and  pseudoinulin.  C.  H.  B. 

Glycogen.  By  S.  Fkankel  (Pfliiger's  Archiv,  52,  125—136).— 
A  method  for  the  preparation  of  glycogen  in  the  cold  is  recommended, 
by  means  of  which  the  conversion  of  glycogen  into  sugar  is  prevented 
as  efficaciously  as  by  heat.  It  consists  in  the  use  of  dilute  acids  as 
the  agents  for  extracting  it  from  liver  and  muscle.  Several  acids 
were  used,  but  the  best  results  were  obtained  with  a  2 — 4  per  cent, 
solution  of  trichloracetic  acid.  No  proteid  goes  into  solution.  The 
glycogen  is  precipitated  by  alcohol.  It  gives  the  usual  reactions  of 
glycogen;  elementary  analysis  gives  the  formula  6C6II10O5  H-  HjO, 
[a]i,  =  197*891° ;  this  is  a  smaller  value  than  is  given  by  most 
previous  observers.  Doubt  is  expressed  as  to  whether  glycogen 
occurs  in  the  body  as  such ;  water  will  not  extract  it  from  liver 
which  has  been  hardened  in  alcohol ;  the  same  is  true  for  mixtures  of 
glycogen  and  albumin  which  have  been  treated  with  alcohoh  Boiling 
water  and  the  addition  of  small  quantities  of  salts  of  the  heavy 
metals  and  acids  will,  however,  extract  the  glycogen. 

It  is  regarded  as  probable  that  in  the  living  cells  a  complex  com- 
pound of  proteid  and  carbohydrate  exists,  which  may  be  split  up  by 
metabolic  processes,  or  by  various  reagents,  the  carbohydrate  being 
separated  under  some  circumstances  as  glycogen,  under  others  as 
sugar.  W.  D.  H. 
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Witt's  Oxycellulose.  By  A.  Nastnikoff  {J.  Buss.  Chem.  Soc, 
24,  256 — 275). — The  author,  from  experiments  on  the  action  of 
bleaching  powder  solutions  on  Schleicher  and  Schiill's  filter  paper, 
finds  that  no  oxycellulose  is  formed  at  19 — 20°  if  the  bleaching 
powder  solation  contains  less  than  9'86  grams  of  active  chlorine  per 
litre. 

The  oxycellulose  he  obtained  is  turned  brown  by  iodine,  and  dis- 
solves completely  in  Schweitzer's  reagent,  from  which  it  is  again 
precipitated  by  acids.  It  also  dissolves  without  residue  in  Cross  and 
Bevan's  solvent  (zinc  chloride  in  concentrated  hydrochloric  acid),  the 
saturated  solution  containing  about  1  gram  of  oxycellulose  in  100  c.c. 
Dilution  of  this  solution  with  its  own  volume  of  water  brings  down 
all  the  precipitate  that  will  fall  out  under  the  circumstances.  Acid 
sodium  sulphite  has  no  action  on  oxycellulose,  either  at  the  ordinary 
temperature  or  at  100° ;  at  140^^  the  oxycellulose  is  completely 
destroyed.  The  action  of  moist  chlorine  produces  no  substance 
which  gives  a  coloration  with  neutral  sodium  sulphite,  so  that  if  oxy- 
cellulose is,  as  Witt  maintains,  an  intermediate  stage  between  cellu- 
lose and  lignin,  it  is  much  nearer  the  former  than  the  latter. 

The  author  made  a  large  number  of  analyses  of  oxycellulose,  pre- 
pared under  different  conditions,  and  comes  to  the  conclusion  that  it 
is  not  a  homogeneous  substance.  Judging  from  the  action  of  phenyl- 
hydrazine,  oxycellulose  cannot  contain  more  than  15  per  cent,  of 
CeHioOe,  supposing  this  to  possess  a  carbonyl  group  capable  of  con- 
densing with  the  reagent.  J.  W. 

Absorption  of  Mercuric  Chloride  from  Dilute  Solutions  by 
Cotton.  By  L.  Yignon  {Gompt  rend.,  116,  517—519  and  645—646). 
— Carefully  purified  cotton,  bleached  by  dilute  bleaching  powder 
solution  and  thoroughly  washed,  absorbs  mercury  from  dilute  solu- 
tions of  mercuric  chloride,  leaving  the  solution  relatively  richer  in 
chlorine. 

Part  of  the  mercuric  chloride  absorbed  by  cotton  wool  is  soluble  in 
cold  water,  and  is  present  in  the  form  of  unchanged  mercuric  salt ; 
part  is  soluble  in  hydrochloric  acid  and  is  present  as  mercuric  oxide, 
and  the  remainder  is  soluble  in  concentrated  sodium  chloride  solution, 
and  is  present  as  mercurous  chloride.  At  the  ordinary  temperature, 
the  mercury  compounds  absorbed  consist  of  22  to  28  per  cent,  of 
mercuric  chloride,  59  to  70  per  cent,  of  the  oxide,  and  8  to  13  per 
cent,  of  mercurous  chloride.  If  the  cotton,  after  immersion,  is  kept 
for  20  days  at  the  ordinary  temperature,  and  then  heated  at  60°  for 
lO  hours,  it  contains'12  to  22  per  cent,  of  mercuric  chloride,  25  to  57 
per  cent,  of  the  oxide,  and  22  to  53  per  cent,  of  mercurous  chloride. 
It  is  probable  that  the  mercurous  chloride  is  formed  by  the  inter- 
action of  mercuric  chloride  and  mercuric  oxide,  thus  :  HgCl2  +  HgO 
=  Hg2Cl2  +  0,  the  oxygen  combining  with  the  cellulose  to  form 
oxycellulose.  C.  H.  B. 

Dimorphism  of  Dimethylamine  Platinochloride.  By  Le  Bel 
■,(Gompt.    rend.,    116,    513 — 514). — When   a    solution    containing   di- 
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methylamine  and  diisobntylamine  platinochlorides  is  allowed  to  crys- 
tallise,  no  double  platinochloride  is  formed,  but  the  dimethylamine 
platinochloride  separates  in  the  form  of  yellowish,  rhombic  needles 
with  a  characteristic  angle  of  48°  20',  quite  different  in  appearance 
from  the  ordinary  crystals.  This  dimorphic  form  was  described  by 
Vincent,  but  the  conditions  under  which  it  is  produced  were  not 
determined.  It  is  this  form,  and  not  the  ordinary  form,  of  the  salt 
that  resembles  the  rhombic  crystals  of  the  platinochlorides  of  the 
other  diamines. 

The  sp.  gr.  of  the  ordinary  crystals  is  2*27,  that  of  the  rhombic- 
crystals  2*  12.  The  rhombic  crystals,  as  Vincent  observed,  are  stable 
at  100°  when  dry,  but  they  reproduce  the  ordinary  form  on  recrystal- 
lisation.  A  certain  number  of  the  rhombic  crystals  are,  however, 
always  found,  even  when  the  salt  has  been  dissolved  in  hot  water, 
and  hence  it  would  seem  that  the  crystalline  type  is  conserved  even 
in  solution.  This  view  is  confirmed  by  the  fact  that  the  rhombic- 
crystals  are  obtained  by  keeping  a  pure  solution  of  the  dimethylamine 
platinochloride  below  0°  for  some  time.  It  would  seem  that  10"  is 
the  critical  temperature,  above  which  there  is  a  tendency  to  return- 
to  the  ordinary  form.  At  the  same  time,  a  solution  that  has  been 
exposed  to  a  low  temperature  for  a  long  time,  and  is  then  heated  at 
30°,  yields  rhombic  crystals  during  the  first  eight  days,  and  afterwards 
the  ordinary  crystals.  The  rhombic  form  can  be  reproduced  by 
adding  cubic  crystals  of  trimethylamine  platinochloride,  and,  although 
the  change  is  slow,  the  crystals  obtained  are  large,  and  it  is  observed 
that  the  change  of  form  is  preceded  by  the  formation  of  macles. 

C.  H.  B. 

Haloid  Substitution  Products  of  Amides.  By  T.  Selivanoff 
(J.  Buss.  Chem.  Soc,  24,  132 — 134;  compare  this  vol.,  i,  192  and 
.305). — The  author  regards  the  halogen  substitution  products  of  am- 
monia and  the  amides  as  being  amides  of  hypochlorous,  hypobromous, 
and  hypoiodous  acids,  for  in  presence  of  water  they  give  the  reactions 
of  these  acids.  For  each  atom  of  chlorine  in  a  chloramido- compound 
2  atoms  of  iodine  are  liberated  from  a  solution  of  potassium  iodide 
on  acidification. 

By  making  use   of  the   following   reaction   between    amines   and- 
haloid   substituted    amides,    RNHg  +  2CH3-CO-]SrHBr  =  RNBrj  -h 
2CH3'CO'NH2,  the  author  has  succeeded  in  preparing  a  whole  series- 
of  bromamines,  &c. 

Acetiodamide,  CHs'CO'NHI,  was  prepared  by  the  action  of  iodine 
on  the  mercury  or  silver  compound  of  acetamide.  It  is  easily  decom- 
posed by  water,  giving  hypoiodous  acid,  HIO,  which  is  unstable, 
being  at  once  converted  into  iodine  and  iodic  acid  according  to  the 
equation    5HI0  =  2I2  +  HIO3  +  2H2O.      A   similar   decomposition 

CO 

was  observed  in  the  case  of  succiniodimide,  C2H4<p,Q>-NI. 

It  has  been  stated  that  chloride  of  nitrogen  is  decomposed  by 
water  into  nitrous  acid  and  hydrochloric  acid,  but  the  author  finds 
that  this  is  not  the  case,  hypochlorous  acid  being  the  product  of  the 
reaction.  J.  W. 
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Nitrosoguanidine.  By  J.  Thiele  (Annalen,  273,  133 — 144). — 
Nitrosoguanidine,  NH2*C(NH)*NH*N0,  is  formed  as  an  intermediate 
prodnct  in  the  reduction  of  nitroguanidine  to  amidoguanidine  (Abstr., 
1892,  1295)  ;  on  carefully  treating  the  nitro-compound  with  zinc-dust 
and  sulphuric  acid  and  recrystallising  the  product  from  hot  water,, 
nitrosoguanidine  is  deposited  in  slender,  yellow  needles.  It  explodes 
rather  violently  at  160 — 1G5°,  and  is  insoluble  in  alcohol,  but  dissolves^ 
in  alkalis,  being  reprecipitated  from  the  solution  by  carbonic  acid ;  it  is 
readily  soluble  in  dilute  mineral  acids,  the  solutions  undergoing  decom- 
posifcion,  even  at  the  ordinary  temperature,  with  evolution  of  nitrous- 
acid  and  formation  of  guanidine.  It  gives  Liebermann's  reaction,  and 
decomposes  suddenly  when  treated  with  concentrated  sulphuric  acid  ; 
its  alkaline  solutions  give,  with  ferric  salts,  a  beautiful,  purple 
coloration  which  disappears  when  the  solution  is  exposed  to  the  air  or 
treated  with  oxidising  agents.  When  boiled  with  water,  it  is  decom- 
posed into  nitrogen,  cyanamide,  and  water ;  on  oxidation,  it  gives  nitro- 
guanidine, and,  on  reduction,  amidoguanidine.  The  Jiydrochloride, 
CH4N40,HC1,  is  a  yellow  powder,  readily  soluble  in  alcohol;  it  is- 
decomposed  by  water,  and  is  extremely  unstable  in  the  dry  state, 
exploding  sometimes  at  ordinary  temperatures.  The  silver  derivative^ 
CH3N40Ag,  is  a  colourless,  flocculent,  explosive  substance,  and  is 
readily  soluble  in  acids.  The  copper  derivative,  (CH3N"40)2Cu,  is  a 
reddish-brown,  the  nickel  derivative,  (CH3N'40)2Ni,  a  vermilion  sub- 
stance. 

When  nitrosoguanidine  is  treated  with  an  equivalent  quantity  of 
hydrazine  hydrate,  it  is  converted  into  amidoguanidine  with  evolution 
of  nitrogen ;  when,  however,  2  molecular  proportions  of  the  nitroso- 
compound  are  employed  to  1  of  the  hydrate,  hydrazodicarbonamid- 
ine  (loc.  cit.)  is  formed.  F.  S.  K. 

Formaldehyde.  By  G.  Pulvermacher  (Ber.,  26,  955 — 958). — 
Methylenediorthonitraniline  (Abstr.,  1892,  1450)  is  readily  prepared 
by  adding  a  solution  of  formaldehyde  to  one  of  orthonitraniline  in 
boiling  5 — 10  per  cent,  alcohol.  On  reduction,  the  three  isouieridea 
(loc.  cit.)  yield  the  corresponding  phenylenediamines. 

Methylenephthalamic  acid,  COOH-C6H4'CO*N!CIl2,  is  obtained  by 
heating  together  phthalamide  and  formaldehyde  in  a  sealed  tube  at 
100° ;  it  crystallises  in  prisms,  melts  at  144°,  is  almost  insoluble  in 
water,  and  is  hydrolysed  into  formaldehyde  and  phthalamide  when 
boiled  with  that  liquid.  The  silver  salt  is  a  white  powder,  which  is- 
not  altered  by  exposure  to  light.  When  a  mixture  of  formaldehyde 
and  oxamide  is  heated  at  130°,  ammonium  oxalate  is  form6d. 

A.  R.  L. 

Condensation  of  Chloral  with  Ketones.  By  J.  Wislicenus^ 
T.  KiECHEiSEN,  and  E.  Sattler  (Ber.,  26,  908 — 915). — The  authors- 
have  unknowingly  been  working  in  the  same  direction  as  Koenigs 
(Abstr.,  1892,  694;  and  this  vol.,  i,  302). 

When  a  mixture  of  chloral  and  acetone  is  heated  in  a  sealed  tube- 
at  100°,  and  then  at  150°,  a  mixture  of  trichlorethylideneacetone^ 
CCla-CHICH-COMc,  and  chloralacetone,  CCVCH(0H)-CH2-C0Me,  ia 
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obtained.  The  former  is  separated  by  distillation  with  steam ;  it 
boils  at  136 — 140°  under  120  mm.  pressure. 

Chi  oral  ace  tone  has  the  properties  assigned  to  it  by  Koenigs.  The 
oxime  crystallises  in  beautiful,  radiating  needles,  and  melts  at 
104 — 106°  (Koenigs  gives  m.  p.  95 — 105°).  When  the  lactone  is 
warmed  with  sodium  hydroxide  or  carbonate,  large  quantities  of  resin 
are  formed,  together  with  formic  and  acetic  acids,  and  a  crystalline 
acid,  which  the  authors  believe  to  be  y3- acetyl  aery  lie  acid.  Dibromo- 
chloralacetone  crystallises  in  colourless,  silky  needles,  and  melts  at 
117—118°. 

Chloralacetophenone  has  the  properties  assigned  to  it  by  Koenigs. 
It  melts  at  76°.  The  oxime  melts  at  131— 132°^  The  hydrazone  melts 
at  141 — 142°.  When  treated  with  bromine  in  carbon  bisulphide 
solution,  it  yields  one  monobromo-derivative,  and  not  two  as  stated  by 
Koenigs,  who  used  chloroform  as  the  solvent ;  this  crystallises  in 
colourless,  lustrous  prisms,  and  melts  at  97°. 

Trichlorethylideneacetophenone  is  most  easily  obtained  by  warming 
-chloralacetophenone  with  phosphoric  anhydride.  It  crystallises  from 
alcohol  in  leaflets,  from  carbon  bisulphide  in  thin,  rhombic  tablets, 
and  from  light  petroleum  in  glassy  prisms,  and  melts  at  100°.  By 
prolonged  treatment  at  the  ordinary  temperature  with  water  acidified 
with  hydrochloric  acidj  and  more  quickly  at  140°,  it  is  converted  into 
■chloralacetophenone.  The  oxime  crystallises  from  nitrobenzene  in 
white  needles,  and  melts  at  300°  with  decomposition.  The  dibromo- 
derivatlve,  CCls'CHBr'CHBr'COPh,  crystallises  in  tablets,  and  melts 
at  65 — 66°. 

When  chloralacetophenone  is  mixed  with  sodium  carbonate  and  the 
mixture  subjected  to  steam  distillation,  it  yields  chloroform,  aceto- 
phenone,  benzoic  acid,  formic  acid,  and  a  non-volatile  acid,  which  the 
authors  believe  to  be  diphenacylacetic  acid,  COOII'CH(CH2'CPhO)2. 
The  latter  crystallises  in  silky  needles,  and  melts  at  131 — 132^ 

The  following  salts  are  described :  Sodium  salt,  calcium  salt, 
"CseHaoOsCa  -j-  6H2O  ;  barium  salt,  CseHaoOgBa  -|-  6II2O  ;  silver  salt, 
'Ci8lIi504Ag.  The  ethylic  salt  crystallises  in  long,  silky  needles,  and 
melts  at  64°.  E.  C.  R. 

Pinacone  from  Ethyl  Methyl  Ketone.  By  N.  Zelinsky  and 
S.  Keapivin  (/.  Buss.  Chem.  Soc,  24,  24 — 26). — Ethyl  methyl  ketone 
was  prepared  from  diethylic  methylacetoacetate,  and  reduced  according 
to  the  directions  given  by  Lavrinovitch  (/.  Buss.  Chem.  Soc,  7,  235 ; 
8,  338).  In  this  way  an  oil  was  obtained,  which  was  distilled,  and 
-collected  in  three  fractions,  namely,  below  200°,  at  200 — 205°,  and  at 
205 — 210°.  The  first  fraction  was  liquid,  the  second  and  third  partially 
solid.  After  remaining  for  a  long  time  in  a  desiccator,  the  solid  was 
separated  from  the  oily  liquid  and  recrystallised  from  ether.  It 
then  melted  at  49'5°,  and  had  the  composition  of  the  pinacone, 
OH-CMeEt-CMeEt-OH.  The  oil  in  the  fraction  200—205"  had  the 
same  composition.  There  are,  probably,  therefore  two  geometrically 
isomeric  pin  aeon  es  formed  by  the  reduction,  the  formula  given  above 
containing  two  similar  asymmetric  carbon  atoms.  J.  W. 
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Action  of  Potassium   Carbonate  on  Dichloroketones.     By 

A.  E.  Favorsky  (/.  Buss.  Chem.  Soc,  24,  254— 255).— The  dichloro- 
ketone,  CH2Me*CC]2*COMe,  obtained  by  the  addition  of  bypo- 
-  chlorous  acid  to  methylethylacetylene,  was  heated  with  a  10  per  cent, 
solution  of  potassium  carbonate.  Amongst  the  products  of  the  re- 
action the  following. substances  were  found.  The  tetramethylquinone 
of  Nef  and  Pechmann,  which  crystallised  in  characteristic,  yellow 
needles  and  melted  at  111°;  a  liquid  acid  boiling  at  181 — ISS"",  the 
calcium  salt  of  which  gave  on  analysis  numbers  corresponding  with 
the  formula  Ca(C5H702)o ;  and  a  solid  acid  melting  at  45°,  probably 
angelic  acid.  The  author  conceives  the  reaction  to  take  place  as 
follows  :  First,  the  dichloroketone  is  converted  by  the  carbonate  into  a 
diketone,  which  under  the  influence  of  the  alkali  is  converted,  on  the 
one  hand,  into  tetramethylquinone,  and,  on  the  other,  combines  with 
a  molecule  of  water,  and,  like  benzile,  undergoes  isomeric  transforma- 
tion into  a  hydroxy-acid,  in  this  case  methylethylgly collie  ;  the  latter, 
under  the  conditions  of  its  formation,  at  once  splits  up  into  water 
and  two  unsaturated  acids — angelic  and  ethylacrylic.  J.  W. 

Action  of  Iodine  on  the  Silver  Salts  of  Fatty  Acids.      By 

A,  SiMO^^iNi  {Monatsh.,  14,  81 — 92). — The  author  has  previously 
shown  (compare  Abstr.,  1892,  1301)  that,  by  the  action  of  iodine  on 
the  silver  salts  of  acetic  and  caproic  acids,  at  a  temperature  slightly 
above  100°,  methylic  acetate  and  amylic  caproate,  respectively,  are 
formed.  He  has  recently  extended  his  investigations  to  the  silver 
salts  of  butyric  and  palmitic  acids,  which  under  similar  conditions, 
yield  propylic  butyrate  and  pentadecylic  palmitate  respectively,  and 
finds  that  the  reaction  takes  place  in  two  phases.  At  the  ordinary 
temperature  silver  iodide  separates,  but  the  alkylic  salts  named  above 
are  not  formed  until  a  temperature  of  about  100°  is  reached. 

When  a  mixture  of  iodine  and  silver  caproate  is  heated  to  a  tem- 
perature slightly  below  50°,  and  the  product  is  exhausted  with  light 
petroleum,  a  peculiar  compound,  which  contains  iodine,  silver,  and 
the  acid  radicle,  is  obtained.  It  is  very  unstable,  and  is  readily 
decomposed  by  water,  giving  silver  iodide  (2  mols.),  silver  iodate 
(1  mol.),  and  the  free  acid  (6  mols.),  and,  therefore,  resembles  the 
salts  of  hypoiodous  acid,  which  are  not  known  in  the  free  state,  bub 
appear  to  be  decomposed  by  water,  forming  2  mols.  of  iodide  to  each 
raol.  of  iodate.  It,  consequently,  is  best  represented  by  the  formula 
06Hu*COO*r"(OAg)-CO'C6Hn.  The  formula  explains  its  resolution, 
on  heating,  into  amylic  caproate,  carbonic  anhydride,  and  silver 
iodide,  and  the  fact  that,  when  reduced  in  petroleum  solution  with 
ordinary  phosphorus,  it  gives  a  mixture  of  silver  iodide  and  the 
anhydride  of  the  acid.  G.  T.  M. 

Oximidoacetic  acid.  By  P.  P.  Rubtzoff  (/.  Buss.  Chem.  Soc, 
24,  247 — 248). — Potassium  glyoxylate  (1  mol.),  hydroxylamine 
hydrochloride  (1*5  mol.),  and  potassium  hydroxide  (1'25  mol.)  are 
dissolved  in  water,  and  the  aqueous  solution  allowed  to  remain  for  a 
long  time  at  the  ordinary  temperature ;  on  subsequent  acidification 
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with  hydrochloric  acid  and  frequent  extraction  with  ether,  a  white, 
crystalline  mass  is  obtained  soluble  in  water,  and  melting  at 
127 — 130°.  On  fusion,  however,  it  decomposes  with  evolution  of 
hydrocyanic  acid.  On  analysis,  numbers  were  obtained  agreeing^ 
approximately  with  the  formula  C2H3NO3,  the  substance  being  in  aU 
probability  oximidoacetic  acid,  NOH!CH*COOH.  The  yield  was  21 
per  cent,  of  that  theoretically  possible.  A  larger  proportion  may  be 
obtained  by  using  dibrom-  or  dichlor-acetic  acid  and  excess  of 
potash  instead  of  glyoxylic  acid.  J.  W. 

Amides  of  Hypoiodous   acid.     By   T.   Selivanoff    {Ber.,  26^ 

CO 

985 — 989). — lodyl  succinimide,  C2H4<^p^>N'I,  was  prepared  by  the 

author  by  acting  on  mercury  succinimide  with  iodine  in  pure  dry 
etbylie  acetate.  The  solution  in  water  has  bleaching  properties, 
iodises  acetanilide,  liberates  iodine  from  potassium  iodide  solution  and 
oxygen  from  barium  peroxide.  It  behaves,  in  fact,  potentially  as 
a  solution  of  succinimide  and  hypoiodous  acid.  If  a  large  excess  of 
succinimide  is  added,  the  solution  becomes  much  more  stable  and  can 
be  boiled  without  undergoing  decomposition. 

lodyl  acetamide,  CHa'CO'NHI,  is  much  less  stable  than  iodyl  suc- 
cinimide, but  a  colourless,  aqueous  solution  of  it  may  be  obtained. 

J.  W. 

Presence  of  Linoleic  acid  in  some  Animal  Pats.  By  D.  Kur- 
BATOFF  (/.  Buss.  Chem.  Soc,  24,  26 — 31). — From  the  increase  in 
weight  of  certain  animal  fats  by  oxidation  in  the  air,  the  author  sus- 
pected the  presence  in  them  of  an  acid  less  saturated  than  oleic  acid. 
He  therefore  subjected  to  oxidation  the  acids  obtained  from  these  fats 
by  means  of  potassium  permanganate  in  alkaline  solution,  and  inves- 
tigated the  hydroxy-acids  produced.  From  29  grams  of  acid  from 
the  fat  of  the  white  hare  he  obtained  10  grams  of  dihydroxystearic- 
acid  (m.  p.  130 — 134°)  and  1  gram  of  an  acid  soluble  in  laoiling  water, 
and  melting  at  157 — 161°.  From  an  investigation  of  its  salts,  this 
acid  proved  to  be  a  monobasic  acid  having  the  composition  CigHaeOe, 
being,  in  fact,  a  tetrahydroxystearic  acid  formed  from  an  acid 
C18H32O3  (probably  linoleic  acid)  present  in  the  original  substance. 
The  same  tetrahydroxy-acid  was  obtained  from  the  fat  of  the  grey 
hare,  the  Caspian  seal,  the  silurus,  and  the  sturgeon,  although  in^ 
only  very  small  quantity  from  the  fish.  J.  W. 

Propylideneacetic  acid  and  Ethylidenepropionic  acid.  By 
A.  ViEFHAUS  (Ber.,  26,  915 — 922). — A  mixture  of  propylideneacetic 
acid  and  ethylidenepropionic  acid  is  obtained  by  heating  a  mixture  of 
malonic  acid,  prepaid ehyde,  and  acetic  acid  on  the  water-bath.  Ac- 
cording to  Ott  (Abstr.,  1891,  1453),  the  barium  salt  obtained  from 
this  mixture,  which  is  crystalline  and  sparingly  soluble  in  alcohol,  is 
barium  propylideneacetate,  whilst  the  amorphous  soluble  salt  is 
barium  ethylidenepropionate.  The  author  arrives  at  exactly  the 
opposite  conclusion. 

The  two  acids  were  separated  as  described  by  Ott.  The  acid  ob- 
tained from  the   crystalline    barium  salt  boils  at  120 — 121°  under- 
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62*5  mm.  pressure,  and  when  oxidised  with  potassium  permanganate 
or  nitric  acid,  yields  oxalic  and  acetic  acids.  It  is,  therefore,  ethyl- 
idenepropionic  acid. 

The  acid  from  the  amorphous  barium  salt  boils  at  126 — 127°  under 
452"5  mm.  pressure,  and  on  oxidation  yields  oxalic  and  propionic  acids, 
and  is  therefore  propylideneacetic  acid. 

Both  acids,  when  boiled  in  a  reflux  apparatus  with  sulphuric  acid, 
diluted  with  an  equal  volume  of  water,  yield  valerolactone.  Ethyl- 
idenepropionic  acid  is,  however,  more  easily  converted  into  the  lactone 
than  propylideneacetic  acid.  E.  C.  R. 

Action  of  Sulphuric  acid  on  Behenolic  acid.  By  A.  Holt  and 
J.  Baeuch  (Ber.,  26,  838 — 842). — When  behenolic  acid  is  dissolved 
in  concentrated  sulphuric  acid,  it  becomes   oxidised  to  oxyhrassidic 

acidj  0<^N  ,  which  crystallises  in  white  plates  melting  at  83°, 

and  yields  a  white  silver  salt,  C22H3903Ag,  stable  in  light.  Treated 
with  gaseous  hydrogen  chloride  in  alcoholic  solution,  this  acid  yields 
ethylic  dihydroxyhrassidate,  Ci9H39*C(OH)!C(OH)'COOEt,  which  forms 
colourless  plates  melting  at  54°,  and,  like  oxybrassidic  acid,  does  not 
take  up  bromine,  and  yields  no  acetyl  or  benzoyl  derivative.  With 
phenylhydrazine  at  160°,  oxybrassidic  acid  yields  Sb  phenylhyd^-azidey 
OgiHsgO'CONzHaPh,  melting  at  111°,  and  with  hydroxylamine  in 
alcoholic  soda,  an  oxime,  NOHICjiHag'COOH,  melting  at  44 — 45°,  the 
■ethylic  salt  of  which,  NOHiCgiHag'COOEt,  melts  at  28—29°.  When 
warmed  with  strong  sulphuric  acid,  this  oxime  is  transformed  into  an 
isomeric  substance,  C2iH4oN'0'COOH,  melting  at  84 — 85°  ;  the  ethylic 
salt,  CgiHioNO-COOEt,  melts  at  54°.  C.  F.  B. 

Action  of  Methylenic  Iodide  on  Ethylic  Acetoacetate.    Bj 

C.  T.  L.  Hagemann  {Ber.,  26,  876— 890).— When  methylenic  iodide 
is  heated  with  an  alcoholic  solution  of  ethylic  sodacetoacetate,  it 
combines  with  it  to  form  a  colourless  oil,  which  has  the  composition 
C10H14O3 ;  this  is,  however,  a  mixture  of  two  isomerides,  which  may 
be  separated  by  treating  the  ethereal  solution  with  aqueous  soda, 
which  dissolves  one  of  the  compounds.  The  soluble  oil  boils  at 
150 — 152°  under  22  mm.  pressure,  and  gives  a  red  coloration  with 
ferric  chloride,  whilst  the  insoluble  oil  boils  at  148 — 152°  under  the 
same  pressure,  and  gives  no  coloration  with  ferric  chloride. 

The  first  product  of  the  reaction  is,  in  all  probability,  ethylic  di- 
acetylglutarate,  CH2[CH(COOEt)*COMe]2;  in  presence  of  sodium 
ethoxide,  the  methyl  group  and  the  carbonyl  group  at  the  opposite 
end  of  the  chain  act  on  one  another  with  elimination  of  water  and 

formation  of  the  compound  ^^"^QQ^n^(Qr)r\^J\>^^i\  ^^^  latter 

then  undergoes  partial  hydrolysis  with  simultaneous  evolution  of 
carbonic  anhydride,  yielding,  according  as  one  or  other  of  the  COOEt 
groups  is  eliminated,  the  two  isomeric  substances  CioHuOs,  which 
have  the  following  constitutional  formulae  : — 

PTT^CMe CH2>.  p^         p^-^CMe-CHCCOOEt)^p^ 
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As  the  compound  soluble  in  alkali  gives  the  colour  reaction  with- 
ferric  chloride  characteristic  of  /3-ketonic  ethers,  it  has  probably  the 
first  of  the  above  formulae. 

By  careful  hydrolysis,  both  of  the  ethylic  salts  may  be  converted 
into  the  corresponding  acids,  which  are  extremely  unstable,  losing 
carbonic  anhydride  very  readily,  and  could  not  therefore  be  closely 
examined.  Both  ethylic  salts,  when  boiled  with  dilute  sulpharic  acid, 
lose  the  second  COOEt  group,  forming  one  and  the  same  compound, 
C7H10O,  which  is  a  mobile  liquid  having  a  pleasant  characteristic 
odour;  it  boils  at  200—201°  (corr.),  has  a  sp.  gr.  of  0-9714  at  20°/4°, 
and  is  soluble  in  water  and  the  usual  organic  solvents.  If  the  sup- 
positions given  above  are  correct,  it  must  be  S-methyl-Ai-lcetohexenyl' 

ene,  CH-^pQ^pTr^^CHg.     This  is  confirmed   by  the    fact   that   it 

unites  with  sodium  hydrogen  sulphite,  phenylhydrazine,  and  hydr- 
oxylamine,  the  oxime,  CvHjo'NOH,  forming  lustrous  prisms,  and 
melting  at  158 — 159",  and  that  on  oxidation  wdth  alkaline  per- 
manganate it  yields  7-acetobutyric  acid;  chromic  acid  converts  it 
into  acetic  and  succinic  acids  and  a  substance  which  is  possibly 
toluquinone. 

The  above  reactions  might  also  be  explained  if  the  substance 
C7H10O  had  the  constitution  COMe-CHs-CHo-CHa'CiCH,  which  would 
be  obtained  if,  in  the  formation  of  the  anhydrides  from  ethylic  di- 
acetylglutarate,  the  methyl  group  had  reacted  with  the  carbonyl 
group  adjacent  to  it;  such  a  compound  would,  however,  show  the 
properties  of  an  acetylene  derivative,  which  is  not  the  case  w^ith  the 
substances  above  described.  H.  G.  C. 

Electrolytic  Synthesis  of  Bibasic  Acids.  Part  II.  By  A.  Crum 
Brown  and  J.  Walker  (Annalen^  274,  41 — 71;  also  Trans.  Roy.  80c. 
Edin.,  37,  361—379;  compare  Abstr.,  1891,  1192,  1193).— After  de- 
scribing the  electrolytic  formation  of  the  diethylic  salts  of  the  iso- 
meric dimethylsuccinic  and  diethylsuccinic  acids  (Abstr.,  1891,  1193), 
the  authors  proceed  to  the  preparation  and  electrolysis  of  ethylic 
potassium  dimethylmalonate.  This  salt  is  much  more  dijQ&cult  to  pre- 
pare than  those  already  dealt  with,  which  may  all  be  obtained  directly 
by  half- saponification  of  the  corresponding  diethylic  salt.  Under 
the  same  conditions,  diethylic  dimethylmalonate  is  converted  by  the 
calculated  quantity  of  alcoholic  potash  into  a  mixture  of  dipotassic 
dimethylmalonate  and  unchanged  diethylic  salt.  By  working  at  0°, 
however,  and  using  very  dilute  alcoholic  solutions,  8  grams  of  potash 
being  contained  together  with  the  methylic  salt  in  1750  c.c.  of  95  per 
cent,  alcohol,  the  ethylic  potassium  salt  may  be  produced. 

On  electrolysis,  an  oil  was  obtained  about  two-thirds  of  which  dis- 
tilled above  200°,  the  greater  part  boiling  between  240°  and  250*^ ; 
this  fraction,  when  hydrolysed  with  hydrobromic  acid  (sp.  gr.  1'7),. 
yielded  tetramethylsuccinic  acid,  m.  p.  195°.  The  anhydride  melted 
at  147 — 148",  and  the  dissociation  constant  of  the  acid  was  found  to 
heK  =  0-0311. 

Ethylic  potassium  diethylmalonate  was  prepared  in  the  same  way 
as  the  corresponding  salt  of  dimethylmalonic  acid,  and,  on  electro- 
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lysis,  yielded  an  oil  which  boiled  for  the  most  part  below  230°.  The 
residue  was  fractionated  at  12  mm.  and  gave  a  fraction  boiling  con- 
stant at  170°.  This  liquid  was  not  diethylic  tetrethylsuccinate,  as 
might  have  been  expected,  but  had  the  composition  C14H26O4.  It  was 
neutral,  scarcely  attacked  by  alcoholic  potash,  and  had  the  sp.  gr. 
1-00S2  at  13'5°/4°.  A  solid  substance  was  obtained  from  it  by  heating 
at  110°  with  fuming  hydrobromic  acid.  This  was  also  neutral,  and 
not  appreciably  attacked  by  any  of  the  ordinary  hydrolysing  agents. 
Jt  crystallised  in  longish,  monosymmetric  prisms  (a  :  6  :  c  = 
0-8811  :  1  :  0-9084;  /3  =  84°  27'),  melting  at  84-5°,  and  soluble  in 
ebher,  alcohol,  and  benzene,  insoluble  in  water,  sparingly  soluble  in 
cold  light  petroleum,  but  fairly  soluble  in  the  hot  solvent. 

Together  with  the  synthetical  ethereal  salts  produced  by  the  elec- 
trolysis of  ethylic  potassium  salts,  there  are  always  formed  larger  or 
smaller  quantities  of  oils  of  lower  boiling  point  ;  these  consist  chiefly 
of  the  ethylic  salts  of  unsaturated  monobasic  acids.  Their  formation 
occurs  according  to  the  equation 

2COOEt-R"-CH2-CH2-COO-  =  COOEt-R"-CH:CH,  + 

COOEt-R'^-CHo-CH/COOH  +  CO,. 

Thus  ethylic  methylacrylate  is  produced  from  ethylic  potassium  di- 
methylmalonate,  and  ethylic  ethylcrotonate  from  the  corresponding 
diethylmalonate.  The  formation  of  unsaturated  ethereal  salts  takes 
place  much  more  readily  with  branched  than  with  normal  bibasic  acids. 
Ethylic  potassium  sebate,  besides  yielding  the  diethylic  salt  of  n-di- 
carbodecahexanic  acid,  gives  small  quantities  of  the  ethylic  salt  of  an 
unsaturated  acid,  CgHieOo,  which  has  the  formula 

cooh-[ch2]6-ch:ch2. 

During  the  electrolysis,  comparatively  large  quantities  of  diethylic 
sebate  are  regenerated. 

The-  authors  find  that  nO  synthetical  product  is  obtained  when  the 
potassium  ethylic  salts  of  bromo-,  hydroxy-,  unsaturated,  or  aromatic 
acids  are  submitted  to  electrolysis.  In  their  case,  complete  destruc- 
tion of  the  molecule  usually  takes  place  at  the  anode.  Potassium 
ethylic  oxalate  (prepared  by  boiling  potassium  acetate  and  diethylic 
oxalate  in  molecular  proportions  with  ethyl  alcohol,  and  filtering  when 
cold)  yields -at  the  anode  only  carbonic  anhydride  and  ethylene. 
Potassium  methylic  oxalate  gives  nearly  pure  carbonic  anhydride. 

J.  W. 

Decomposition  of  Solutions  of  Oxalic  acid.  By  T.  Gigli 
(Chem.  Centr.,  1893,  i,  11;  from  A;poth.  Zeit.,  7,  583— 584).— The 
author  draws  the  following  conclusions  from  his  experiments: — (1.) 
The  decomposition  of  aqueous  solutions  of  oxalic  acid  is  caused  by 
fungi  or  by  direct  exposure  to  light.  (2.)  Diffused  light  is  most 
favourable  to  the  growth  of  moulds.  (3.)  The  most  rapid  decom- 
position is  caused  by  the  direct  action  of  light.  (4.)  It  seems  prob- 
able that  a  decomposing  action  cannot  be  ascribed  to  oxygen.  (5.) 
The  carbonic  anhydride  that  must  be  supposed  to  be  formed  is  prob- 
ably used  up  by  the  fungi,  or,  in  decomposition  by  direct  sunlight, 
is  lost  by  diffusion ;    possibly,   however,   the    decomposition  of  the 
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oxalic  acid  may  be  a  reduction  in  which  the  products  are  carbonic 
oxide,  oxygen,  and  water.  A.  J.  G. 

Derivatives  of  ^-Methyladipic  acid.  By  F.  W.  Semmler  (Ber., 
26,  774 — 776;  compare  this  vol.,  i,  129). — /3-Methyladipic  chloride, 
OOCl-CHo-CHMe-CHs-CHa-COCl,  is  prepared  by  the  action  of 
phosphoric  chloride  on  /i-methyladipic  acid,  and  boils  without  de- 
composition at  117 — 119°  under  a  pressure  of  10  mm. ;  its  sp.  gr.  is 
1-2201  at  20°,  nj)  =  1-4709,  the  molecular  refractive  power  =  45*08. 
The  amide,  C7Hio02(NH2)2,  is  deposited  from  water  in  colourless  crys- 
tals which  melt  at  191°.  Like  the  chloride,  the  amide  is  dextro- 
gyrate. 

The  preparation  of  ;3-methylpentamethylenol,   •  >CH'OH, 

dig  —  Ulia 
from  the  corresponding  amine  by  means  of  the  diazo-reaction  has 
been  previously  described  (loc,  cit.)  ;  it  is  more  readily  obtained  by  the 
reduction  of  /3-methylkefcopentamethylene  in  alcoholic  solution  by 
means  of  sodium  ;  its  sp.  gr.  is  0*9169  at  20°,  no  =  1-4521,  molecular 
refractive  power  =  29'40. 

By  varying  the  experimental  conditions  slightly,  the  ketone  also 
yields  an  oily  reduction  product,  which  boils  at  about  244°  and  ap- 
pears to  be  a  pinacoline. 

On  heating  y3-methylpentamethylenol  at  about  120°  with  its  own 

weight  of  zinc  chloride,  a-methylpeiitamethylenylene,   i  ^CH, 

CM2 — CH2 
is  formed ;  it  is  a  colourless  oil  with  an  odour  like  that  of  allylic 
sulphide,  and  boils  at  69 — 71°  under  the  ordinary  atmospheric  pres- 
sure ;  its  sp.  gr.  is  0-7851  at  20°,  71^  =  1-4201,  molecular  refractive 
power  =  26*91.  The  hydrocarbon  is  dextrogyrate,  and  its  constitu- 
tion is  proved  by  the  fact  that,  on  oxidation  with  potassium  per- 
manganate, it  yields  a-methylglutaric  acid.  J.  B.  T. 

Condensation  of  Cyanides  "with  Ethereal  Salts  by  meajis  of 
Sodium  Ethoxide.  By  H.  Fleischhauer  (/.  pr.  Chem.  [2],  47, 
.375 — 393;  compare  Abstr.,  1892,  481). — Ethylic  sodiocyanopyruvate, 
CN'CHNa'CO'COOEt,  is  a  crystalline  mass  obtained  by  the  action  of 
sodium  ethoxide  on  methylic  cyanide  and  ethylic  oxalate.  The  silver 
derivative  was  analysed,  but  attempts  to  isolate  ethylic  cyano- 
pyruvate  failed.  The  oxime  and  liydrazone  (m.  p.  103°)  have  been 
-already  described  (Abstr.,  1892,  431)  ;  the  latter  dissolves  readily  in 
acetic  anhydride,  and  if  heated  therewith  undergoes  an  isomeric 
change,  being  converted  into  a  crystalline  mass  which  melts  at 
128°. 

When  ethylic  sodium  cyanopyruvate  is  treated  with  diazobenzene 
chloride,  the  compound  CN-CH(N2Ph)-C0-C00Et  crystallises  out; 
it  forms  yellowish-red  prisms,  melts  with  decomposition  at  149°,  and 
dissolves  easily  in  alcohol,  ether,  and  alkalis,  but  not  in  water.  Its 
ammoniacal  solution  gives  an  orange-red  precipitate  with  silver 
nitrate,  an  orange-yellow  precipitate  with  lead  acetate,  and  a  yellow- 
ish-white one  with  mercuric  chloride. 
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Attempts  to  produce  condensation  products  of  tlie  homologues  of 
metliylic  cj'^anide  with  ethylic  oxalate  proved  unsuccessful,  and  in  the 
paper  a  theoretical  explanation  of  the  failure  is  offered. 

Metliylic  cyanide  does  not  condense  with  ethylic  succinate  under 
the  influence  of  sodium  ethoxide,  but  benzylic  cyanide  does,  pro- 
ducing the  compound  C3H4(CO'CHPh*CN)2,  which  melts  at  156°,  and 
is  soluble  in  alkalis. 

The  condensation  of  ethylic  oxalate  with  dimolecular  methyl  cyan- 
ide in  the  presence  of  sodium  ethoxide  produces  ethoxalyldiaceto- 
nitrile,  CN-CHa'CMelN'-CO-COOBt ;  this  melts  at  93°,  and  dissolves 
in  the  usual  solvents,  including  alkalis  and  hydrochloric  acid ;  when 
dissolved  in  absolute  alcohol  and  treated  with  alcoholic  ammonia, 
the  amide,  CN'CHo-CMelN'CO-CONHo,  is  obtained  as  a  white,  crys- 
talline powder  which  melts  at  80°,  and  is  insoluble  in  alcohol  and 
water.  A.  G.  B. 

Di-iodides  of  Tetrolic  and  Acetylenedicarboxylic  acids.    By 

P.  Bruck  (Ber.,  26,  843 — 848). — Tetrolic  acid,  like  all  unsaturated 
acids  containing  a  triple  bond,  and  unlike  those  containing  a  double 
bond,  unites  readily  with  iodine,  best  in  chloroform  solution  at  100°. 
Di-iodocrotonic  acid,  CMeI!CI'COOH,  thus  obtained,  forms  colourless 
needles  melting  at  125°,  and  very  sensitive  to  light ;  the  silver  salt, 
CsHgla'COOAg,  crystallises  in  plates  with  a  silky  lustre,  and  is  not 
so  sensitive.  The  ethylic  salt,  C3H3l3'COOEt,  is  a  colourless  oil  which 
decomposes  when  boiled  ;  the  aviide,  CsHala'CONHa,  forms  lustrous, 
white  needles,  and  melts  with  decomposition  at  175 — 176°.  When 
heated  with  water,  the  acid  yields  tri-iodopropylene,  CMeI!Cl2, 
acetone,  and  carbonic  anhydride ;  the  silver  salt,  when  allowed  to 
remain  in  contact  with  water,  decomposes  into  iodallylene,  CMeiCI, 
carbonic  anhydride,  and  silver  iodide. 

The  di-iodide  of  acetylenedicarboxylic  acid  (Abstr.,  1892,  431) 
appears  to  be  di-iodofumaric  acid,  although  formed  by  direct  addi- 
tion, for  it  gives  none  of  the  reactions  of  a  maleinoid  compound.  The 
methylic  salt,  C2l3(COOMe)3,  crystallises  in  brilliant,  colourless  needles 
melting  at  126°  ;  the  ethylic  salt,  C2l3(COOEt)3,  resembles  it,  and  melts 
at  88'5° ;  the  pheny lie  salt,  C2l3(COOPh)2,  forms  needles  melting  at 
127°  ;  the  chloride,  02X2(0001)2,  long,  oblique-angled  plates  melting 
at  49° ;  the  amide,  02l2(CONH2)2,  a  colourless,  amorphous  powder 
decomposing  at  210°;  the  anilide,  OoIsCOONHP^a,  small  needles 
decomposing  at  230°.  The  silver  salt,  when  boiled  with  water, 
breaks  up  into  silver  iodide,  carbonic  anhydride,  and  formic  acid,  the 
oxygen  of  the  air  taking  part  in  the  reaction.  0^  F.  B. 

Action  of  Nitrous  acid  on  Ethylic  Acetonedicarboxylate. 

By  P.  Henry  and  H.  v.  Pechmann  {Ber.,  26,  997— 1008).— In 
addition  to  the  substances  previously  obtained  (Abstr.,  1887,  28  ; 
1891,  738),  ethylic  dinitrosoacetonecar  boxy  late  peroxide, 

C00Ef0<~^.^— >C-OOOBt, 

has  been  got  from  ethylic  acetonedicarboxylate  (Abstr.,  1891,  671) 
VOL.  LXIV.   i.  2  / 
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by  adding  the  latter  to  a  cooled  solution  of  nitrons  anhydride  in 
strong  nitric  acid.  It  forms  yellow  plates  melting  at  117 — 118°,  and 
is  fairly  stable  towards  acids,  but  is  decomposed  by  dilute  alkalis 
into  nitrous  acid  and  ethylio  hydroxyisoxazoledicar  boxy  late  (Abstr., 
1891,  738).  When  reduced,  best  with  sodium  hydrogen  sulphite,  it 
yields  ethylic  hycb'oxyazoxazinedicarboxylate, 


COOEt-C<-^^^^>C-COOEt. 


This  forms  white,  silky  needles  melting  at  169°,  gives,  like  a  phenol, 
a  violet  colour  with  ferric  chloride,  and  reacts  as  a  monobasic  acid 
when  titrated  with  an  alkali,  but  yet  contains  two  replaceable 
hydrogen  atoms,  as  the  sequel  shows.  It  yields  an  acetyl  deHvative, 
OH-C30N2Ac(COOEt)2,  as  silky  needles  melting  at  93°.  When  its 
silver  salt  is  warmed  with  an  ethereal  solution  of  ethylic  iodide,  there 
is  obtained  an  ethyl  derivative,  OH*C30]S'2Et(COOEt)2,  melting  fat 
74°,  which  reacts  as  a  monobasic  acid,  and,  when  treated  with  benzoic 
chloride  in  the  presence  of  soda,  yields  an  ethylbenzoyl  derivative, 
OBz-C30N'oEt(COOEt)2,  as  colourless  needles  melting  at  69°;  the 
last  compound  no  longer  gives  a  colour  reaction  with  ferric  chloride, 
unlike  the  preceding  ones,  which  still  contain  a  C(OH)  group. 
When  the  silver  salt  of  the  ethyl  derivative  is  treated  with  ethylic 
iodide,  a  diethyl  derivative,  OEf C30N2Et(COOEt)2,  is  obtained  as 
needles  melting  at  72°,  and  giving  no  colour  reaction  with  ferric 
chloride ;  by  hydrolysis  with  soda,  it  is  converted  into  diethylhydroxy- 
azoxazinedicarhoxylic  acid,  which  crystallises  in  nodular  aggregates  of 
colourless  tables,  and  melts  at  186"5°.  When  this  acid  is  distilled, 
best  under  diminished  pressure,  it  loses  carbonic  anhydride,  and 
yields  a  mixture  of  ethylethoxyazoxazinecarboxylic  acid  and  ethylethoxy- 

azoxazine,  CH^^  A.t^t^^^CH  ;  these  may  be  separated  by  distil- 
lation with  steam,  the  latter  being  readily  volatile.  The  former  was 
obtained  in  colourless  needles ;  it  melts  at  109°,  and  distils  to  a  large 
extent  unchanged  ;  not  so  its  silver  salt,  which  yields  the  azoxazine. 
The  latter  is  a  colourless  oil,  boiling  at  ]30*5°  and  215°  respectively 
under  32  mm.  and  720  mm.  pressure.  With  strong  nitric  acid,  it 
yields  a  7iitro-derivative  as  colourless  plates  melting  at  69° ;  the  same 
substance  is  obtained  by  the  action  of  nitric  acid  on  the  monocarb- 
oxylic  acid.  C.  F.  B. 

Action  of  Acetic  Anhydride  on  Acetonedicarboxylic   acid. 
By    H.   V.    Pechmann   and   F.    Neger   {Annalen,  273,  186 — 214). — 

Garhoxydehydracetic    acid,     i      ^.pny-  ^C'COOH,    is    formed    when 

acetonedicarboxylic  acid  is  dissolved  in  acetic  anhydride  in  the  cold, 
and  the  solution  then  warmed  for  5 — 10  minutes  ;  it  crystallises  in 
lustrous  plates,  melts  at  154°,  and  its  alcoholic  solution  gives  a  brown 
coloration  with  ferric  chloride.  When  heated  alone,  or  boiled  with 
alkalis,  it  is  converted  into  dehydracetic  acid  (compare  Abstr.,  1892, 
296),  but  when  heated  with  water  it  yields  dimethylpyrone  ;  it  is 
moderately  stable  towards  oxidising  agents,  and  decolorises  alkaline 
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potassium  permanganate  only  on  long  keeping.  That  its  constitution 
is  expressed  by  the  above  formula,  is  shown  by  a  comparison  of  its 
method  of  formation  with  that  of  the  analogous  compound  described 
below,  as  well  as  by  the  whole  chemical  behaviour  of  the  substance ; 
it  must  be  assumed,  therefore,  that  the  action  of  acetic  anhydride  or 
of  acetic  chloride  on  acetonedicarboxylic  acid  results  first  in  the 
formation  of  a  compound  of  the  composition 

COOH-CHAc-CO-CHAc-COOH, 

by  the  substitution  of  two  hydrogen  atoms  in  the  methylene  groups 
for  two  acetyl  radicles;  this  compound  may  then  be  supposed  to 
undergo  intramolecular  change  into  the  tautomeric  form, 

COOH-CHAc-CO-C(COOH):CMe-OH, 

from  which  carboxydehydracetic  acid  is  produced  by  the  elimination  of 
1  mol.  H2O.  The  properties  of  carboxydehydracetic  acid  accord  well 
with  this  view  of  its  constitution  ;  it  is  a  powerful  acid,  and  has  an 
electrical  conductivity  about  6000  times  as  great  as  that  of  dehydr- 
aceticacid,  namely,  k  =  3*28  (approximately).  Although,  on  titration, 
it  behaves  as  a  monocarboxylic  acid,  molecular  weight  determinations 
by  the  cryoscopic  method  having  given  results  in  accordance  with 
those  required  for  the  molecular  formula  CgHgOe,  it  forms  two  classes 
of  salts,  containing  one  and  two  equivalents  of  metal  respectively; 
the  latter,  however,  behave  like  basic  salts. 

The  potassium  salt,  CgllvOeK,  is  deposited  in  slender,  colourless 
needles  when  the  acid  is  dissolved  in  excess  of  warm  potash,  and 
the  solution  strongly  acidified  with  acetic  acid ;  it  has  a  neutral 
reaction,  and  seems  to  contain  2HoO,  which  are  expelled  at  105°. 
The  basic  salt,  C9H6O6K2,  prepared  by  dissolving  the  acid  in  excess 
of  alcoholic  potash,  and  then  precipitating  with  alcohol,  crystal- 
lises in  colourless  needles,  and  has  an  alkaline  reaction.  The  two 
sodium  salts  are  similar  in  properties  to  the  potassium  compounds. 
In  moderately  dilute  solutions,  both  of  the  normal  and  basic  salts, 
solutions  of  many  metallic  salts  produce  crystalline  or  amorphous 
precipitates.  The  methylic  salt,  CioHioOe,  can  be  prepared  by  treating 
the  silver  salt  with  methylic  iodide,  but  it  cannot  be  obtained  from  the 
potassium  salt  under  these  conditions,  nor  by  treating  the  acid  with 
methyl  alcohol  and  hydrogen  chloride  ;  it  crystallises  in  colourless 
plates,  melts  at  65°,  and  is  slowly  decomposed  by  cold  water. 

The  formation  of  dehydracetic  acid  from  the  carboxy-derivative 
just  described  leads  to  the  conclusion  that  dehydracetic  acid  has  the 
constitution  assigned  to  it  by  Feist.  It  follows  also  that  the  carboxy- 
derivative  will  give  the  same  decomposition  products  as  dehydracetic 
acid ;  when  heated  with  concentrated  sulphuric  acid  for  example,  it 
yields  the  lactone  of  triacetic  acid  described  by  Collie,  and  on  treat- 
ment with  concentrated  hydrochloric  acid,  it  is  converted  into  the 
substance  melting  at  85°  which  is  obtained  from  dehydracetic  acid 
under  like  conditions. 

Garhoxydehydropropionylacetic  acid,   i  ^C'COOH,  can 

CO  —  O  —  L/lcjt 

be   obtained   by   treating    acetonedicarboxylic   acid   with    propionic 

2/2 
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anhydride ;  it  crystallises  in  colourless  plates,   melts  at  114 — 115", 

and  resembles  its  homologue,  carboxydehydracetic  acid,  very  closely. 

^       .  .      ,       .         .,    CH(COEt)-CO      .     ,         ,      , 

Dehydropropionylacetic    acid,    i^  ^  ^^      '„     ^s   formed   when  a 

solution  of  the  potassium  salt  of  the  preceding  compound  is  evapo- 
rated ;  it  crystallises  in  colourless  needles,  melts  at  72°,  and  is  similar 
to  dehydracetic  acid  in  properties. 

Fentabromacetylacetone,  CsHsBrj,  is  produced,  together  with  bromo- 
dehydracetic  acid,  when  dehydracetic  acid  or  its  carboxy-derivative 
is  treated  with  excess  of  dry  bromine.  It  crystallises  in  slender, 
colourless  needles,  melts  at  79°,  and  decomposes  when  heated,  when 
kept,  and  when  boiled  with  water ;  it  is  insoluble  in  alkalis,  and 
gives  no  coloration  with  ferric  chloride.  Molecular  weight  deter- 
minations in  benzene  solution  by  the  cryoscopic  method  gave  values 
in  accordance  with  those  required  by  the  above  molecular  formula; 
the  constitution  of  the  compound  is  probably  expressed  by  the 
formula  CHzBr-OO-CBra'CO-CHBra. 

The  anilide,  ■  ^C*CO*NHPh,  crystallises  in  long,  colour- 

less needles,  melts  at  ISS*^,  is  soluble  in  warm  sodium  carbonate,  and 
its  alcoholic  solution  gives  a  dark-red  coloration  with  ferric  chloride. 
It  is  decomposed  into  aniline  and  carboxydehydracetic  acid  by  boil- 
ing soda. 

Phenylmethylacetylpyridonone,  CMe^^^p,  ,pQ>CHAc,  is  produced, 

with  evolution  of  carbonic  anhydride,  when  the  preceding  com- 
pound is  distilled  under  reduced  pressure :  it  crystallises  in  lustrous 
plates,  melts  at  217 — 218°,  and  its  alcoholic  solution  gives  a  red 
coloration  with  ferric  chloride;  it  is  soluble  in  soda,  and  even 
after  the  solution  has  been  boiled  for  a  long  time,  it  is  precipitated 
unchanged  on  adding  acetic  acid.  The  formation  of  this  compound 
from  the  anilide  may  be  explained  by  assuming  that  addition  of  the 
elements  of  water  takes  place,  giving  the  intermediate  product, 
COOH-CHAc-CO-C(CO-NHPh):CMe-OH,  which,  after  undergoing 
tautomeric  change,  is  converted  into  phenylmethylacetylpyridonone 
and  water. 

The  anil,  C21H18N2O4,  can  be  obtained  by  boiling  carboxydehydr- 
acetic acid  with  excess  of  aniline  ;  it  crystallises  in  slender,  yellow 
needles,  melts  at  156 — 157°,  and  dissolves  unchanged  in  cold  soda, 
but  is  decomposed  into  aniline  and  carboxydehydracetic  acid  on  boil- 
ing the  solution. 

The  hydrazide,   J^Q./^.p^vf  ^C-CO-NgHaPh,  prepared  by  warming 

carboxydehydracetic  acid  with  phenylhydrazine  in  glacial  acetic  acid 
solution,  is  a  lemon-yellow,  crystalline  powder,  melts  at  190 — 191", 
and  is  soluble  in  soda,  being  reprecipitated  by  carbonic  anhydride ; 
it  is  decomposed  by  boiling  alkalis,  and  in  its  solution  in  concentrated 
sulphuric  acid,  ferric  chloride  and  potassium  dichromate  produce  a 
blue  coloration.  When  carboxydehydracetic  acid  is  boiled  for  a  few 
minutes  with  excess  of  phenylhydrazine,  it  is  converted  into  a  sub- 
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stance  which  crystallises  in  lustrous,  colourless  needles,  and  melts  at 
259 — 260° ;  this  compound  gives  no  reaction  with  ferric  chloride,  is 
soluble  in  alkalis,  and  dissolves  in  warm,  concentrated  sulphuric  acid 
with  a  dark-red  coloration. 

The  experiments  described  above  afford  additional  evidence  that 
acetonedicarboxylic  acid  has  not  the  properties  of  a  hydroxy-com- 
pound,  and  no  facts  pointing  to  an  opposite  conclusion  have  yet  been 
recorded,  except  those  recently  brought  forward  by  Perkin  (Trans.^ 
1892,  800).  The  evidence  afforded  by  Perkin's  measurements  of  the 
magnetic  rotation  of  ethylic  acetonedicarboxylate,  however,  is  totally 
at  variance  with  that  obtained  by  a  study  of  its  chemical  properties. 
If,  as  Perkin  concludes,  ethylic  acetonedicarboxylate,  may,  under 
certain  conditions,  contain  a  hydroxy-group,  the  presence  of  i3he  latter 
must  be  capable  of  proof  by  suitable  chemical  methods  ;  hitherto,  in 
spite  of  numerous  attempts,  it  has  been  impossible  to  obtain  any 
indication  of  its  existence,  so  that  ethylic  acetonedicarboxylate  may 
be  regarded  as  a  ketone  for  the  same  reasons  as  those  which  apply 
to  the  case  of  ethylic  acetoacetate.  F.  S.  K. 

Coumalinic  acid.  By  H.  v.  Pechmann  (Annal&n,  273,  164— 
185). — Methylic  methoxymethyleneglutaconate, 

COOMe-CH:CH-C(COOMe):CH-OMe, 

is  formed  when  coumalinic  acid  (compare  Abstr.,  1891,  1457)  or  its- 
methylic  salt  is  treated  with  hydrogen  chloride  under  certain  condi- 
tions which  must  be  strictly  observed  in  order  to  obtain  good  results. 
It  crystallises  in  lustrous  plates,  melts  at  62°,  and  is  insoluble  in 
water,  but  readily  soluble  in  concentrated  mineral  acids  ;  it  gradually 
changes  into  a  sticky,  pasty  mass  when  kept  for  a  few  days,  a  property 
common  to  other  hydroxy  methylene  derivatives.  Its  alcoholic  solu- 
tion gives  no  reaction  with  ferric  chloride  or  copper  acetate,  but 
yields  a  sparingly  soluble  amido-derivative  on  treatment  with  am- 
monia; when  shaken  with  cold  soda,  the  ethereal  salt  is  converted 
into  the  sodium  derivative  of  methylic  hydroxymethyleneglutaconate. 
It  is  readily  reconverted  into  coumalinic  acid  by  boiling,  concentrated 
hydrobromic  acid,  and,  when  treated  with  bromine,  it  yields  methylic 
bromocoumalinate. 

The  formation  of  methylic  niethoxyniethyleneglutaconate  under  the 
conditions  mentioned  above  was  hardly  to  be  expected,  and,  judging 
from  the  behaviour  of  analogous  compounds,  the  production  of 
methylic  hydroxymethyleneglutaconate  appeared  to  be  more  probable  ; 
it  must  therefore  be  concluded  that  the  methylation  of  the  hydroxy- 
radicle  is  determined  by  the  acid  character  of  the  hydro xymethylene 
group,  which  would  appear  to  behave  like  the  carboxyl-group.  Thi» 
assumption  gains  in  probability  by  the  fact  that  Claisen's  hydroxy- 
methylenecamphor  is  readily  converted  into  ethoxymethylenecam- 
phor  on  treatment  with  alcohol  and  hydrogen  chloride ;  the  ethoxy- 
compound  obtained  in  this  way  boils  at  265 — 268°,  and  is  identical 
with  the  compound  prepared  by  Claisen  by  treating  hydroxymethylene- 
camphor  with  potash  and  ethylic  iodide. 

Ethylic  ethoxymethyleneglutaconate  is  not  easily  obtained  in  crystals. 
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Methylic  hydroxymetJiyleneglutaconate^ 

COOMe-CH:CH-C(COOMe):CH-OH, 

can  be  obtained  by  gently  warming  the  methoxy-compound  with  dilute 
soda  and  decomposing  the  crystalline  sodium  derivative  with  dilate 
sulphuric  acid.  It  crystallises  in  lustrous  needles,  melts  at  88 — 89", 
and  is  readily  decomposed  by  warm  water,  being  converted  into 
methylic  trimesate  ;  unlike  the  methoxy-compound,  it  does  not  change 
even  when  kept  for  a  long  time.  Its  solution  in  dilute  alcohol  gives 
a  bluish-violet  coloration  with  ferric  chloride,  but  not  after  it  has  been 
boiled ;  it  dissolves  in  alkalis  and  alkali  carbonates,  giving  colourless 
solutions  which  rapidly  become  yellow  and  acquire  a  gi^eenish  fluor- 
escence, methylic  trimesate  being  deposited  in  slender  needles.  It 
does  not  give  the  ordinary  reactions  of  aldehydes.  When  boiled  with 
concentrated  hydrobromic  acid,  it  yields  coumalinic  acid,  and  when 
heated  alone,  it  is  converted  into  methylic  coumalinate  and  small 
quantities  of  other  products.     The  benzoyl  derivative. 

COOMe-CH:CH-C(COOMe):CH-OBz, 

prepared  by  shaking  the  hydroxy-compound  with  soda  and  benzoic 
chloride,  crystallises  in  colourless  needles,  melts  at  90°,  is  insoluble  in 
soda,  and  gives  no  reaction  with  ferric  chloride. 
Methylic  amidoinetliyleneglutaconate^ 

C00Me-CH:CH-C(C00Me):CH-NH2, 

is  formed  when  the  methoxy-compound  is  treated  with  concentrated 
alcoholic  ammonia  ;  it  crystallises  in  flat,  lustrous  needles,  sinters  at 
135°,  melts  at  140 — 141°,  and  is  soluble  in  concentrated  acids;  when 
treated  with  acetic  anhydride,  it  yields  methylic  trimesate. 

Methylic  methamidomethyle7ieglutaconate,  C9H13NO4,  prepared  by 
treating  the  methoxy-compound  with  a  concentrated  solution  of 
methylamine,  crystallises  in  colourless  needles,  sinters  at  140°,  and 
melts  at  143—144°. 

Methylic  anilidomethyleneglutaconate,  C14H15NO4,  can  be  obtained  by 
treating  the  hydroxy-,  raethoxy-,  or  benzoyl- derivative  described 
above  with  aniline  in  methyl  alcoholic  solution,  and  also  by  heating 
the  amido-compound  with  aniline  hydrochloride.  It  is  dimorphous ; 
on  quickly  cooling  its  solution  in  hot  alcohol,  it  is  deposited  in  almost 
colourless  needles,  which  sinter  and  turn  yellow  at  107 — 108",  melting 
completely  at  117 — 118°  ;  when  the  needles  are  left  in  the  mother 
liquor,  they  change  into  small,  yellow  prisms  which  melt  at 
119 — 120° ;  the  colourless  is  more  readily  soluble  than  the  yellow 
modification,  but  both  are  insoluble  in  alkalis  and  dilute  acids.  It  is 
not  acted  on  by  acetic  anhydi-ide,  but,  when  boiled  with  soda,  it  yields 
,  small  quantities  of  phenylpyridonecarboxy lie  acid.  The  correspond- 
ing paratoluido-deviysitiYe  crystallises  from  alcohol  in  yellow  prisms, 
and  melts  at  130°. 

Anilidotnethyleneglutaconic  acid, 

COOH-CH:CH-C(COOH):CH-NHPh, 

is  obtained  as  a  canary-yellow  precipitate  when  coumalinic  acid  is 
treated  with  aniline  in  alcoholic  solution  at  ordinary  temperatures ;  it 
melts  at  120 — 121°,  and  is  either  insoluble   in  or  decomposed  by  the 
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ordinary  solvents.  It  is  decomposed  by  hot  dilute  acids  and  by  boil- 
ing alkalis ;  when  treated  with  dehydrating  agents,  it  yields  a  well- 
characterised  substance  of  the  composition  C12H9NO3,  which  is 
dimorphous,  and  crj^stallises  in  lustrous,  yellow  plates  or  in  rhombo- 
hedra,  melting  at  220 — 228°.     The  methylic  hydrogen  salt, 

COOH-CH:CH-C(COOMe):CH-]^HPh, 

prepared  from  methylic  coumalinate,  melts  at  140°,  and  has  been  pre-t 
viously  described  as  an  anil  (Abstr.,  1884,  1124 ;  1891,  1457)  ;  on 
prolonged  boiling  with  alcohol,  it  is  converted  into  a  substance  which 
crystallises  in  lustrous  plates  melting  at  239°,  and,  when  treated  with 
dehydrating  agents,  it  yields  a  compound  of  the  composition 
Ci3Hi3J^04 ;  the  latter  crystallises  in  pale  yellow  prisms,  and  melts  at 
154-155°. 

Methylic  hydrogen  paratoluidomethyleneglutaconate  crystallises  in 
sparingly  soluble,  yellow  needles,  and  melts  at  174 — 178°. 

F.  S.  K. 

Formation  of  Coumalin  Rings.  By  F.  Feist  {Ber.,  26,  747 — 
764;  compare  Abstr.,  1892,  584). — Bromodimethylcoumalinic  acid, 
C8H7Br04,  is  prepared  by  heating  dimethylcoumalinic  acid  (isodehydr- 
acetic  acid)  with  bromine  water;  it  crystallises  from  a  mixture  of 
benzene  and  alcohol  in  lustrous  plates  which  melt  at  161 — 3-62°,  and 
may  be  sublimed  without  decomposition.     On  hydrolysis  with  potash, 

,.         .       .         .      CMe— O— C-COOH 
a  crystalline,  bibasic   acid,  W.r^r\f\xT\  Mat  5  ^^  formed,  which  de- 

0(L'UU-bi)*L'Me 

composes  at  about  260° ;  at  lower  temperatures,  it  is  converted  into 
dimethylfurfurancarboxylic  acid  (see  below). 

By  tbe  action  of  bromine  water  on  dimethylcoumalinic  acid  at  ord- 
inary temperatures,  carbonic  anhydride  is  evolved,  and  an  acid  is 
obtained  which  melts  at  122°,  and  closely  resembles  benzoic  acid  in 
appearance  and  properties  ;  its  vapour  gives  a  green  colour  with  a 
pine  shaving  moistened  with  hydrochloric  acid.  The  production  of 
this  acid  is  preceded  by  the  hydrolysis  of  bromodimethylcoumalinic 
acid  and  the  formation  of  the  hypothetical  compound 

OH-CMe:C(COOH)-CMe:CBr-COOH, 

which   then    decomposes     spontaneously   into    cc^-Umethylfurfuran- 

fi-carboxylic  acid,  Arr-pA^r  >C-COOH.     This  view  of  its  constitution 

is  confirmed  by  its  failure  to  react  with  either  aqueous  or  alcoholic 
ammonia;  the  electrolytic  conductivity,  a:  =  0*00112,  /ico  =  356,  is 
much  lower  than  that  of  furfuran-a-carboxylic  acid  (a;  =  Oi)707),  but 
similar  differences  are  observed  between  corresponding  compounds  of 
the  indole  and  pyrroline  series. 

By  the  action  of  nitric  acid  on  the  preceding  carboxylic  acid,  a 
non-niti*ogenous'  compoand  is  formed  which  crystallises  in  needles, 
and  melts  at  178°. 

The  author  failed  to  observe  the  production  of  "  bromomesiten- 
lactone  "  from  dimethylcoumalinic  acid  and  bromine  water,  as  described 
by  Hantzsch. 

By  the  action  of  aqueous  ammonia  on  ethylic  dimethylbromo- 
coumalinate,  ethylic  bromodimethyl-c/.-pyridonecai'boxylate, 
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CO<^H;CMe^C-COOEt, 

and  ethylic  hydroxydimethyl-oL-jpyridonecarhoxylate, 

co<c5i)':cM>c-cooEt 

are  produced,  together  witli  a  third  compound  which  is  precipitated 
from  the  mother  liquors  on  acidification,  melts  at  195'^,  and  has  not 
been  further  investigated.  The  first  salt  is  sparingly  soluble  in  water, 
and  crystallises  in  long,  white  needles  melting  at  155° ;  the  second 
crystallises  in  slender,  lustrous  plates,  becomes  red  on  exposure  to 
air,  melts  at  118°,  and  readily  sublimes. 

By  the  action  of  ethylic  dimethylbromocoumalinate  on  alcoholic 
ammonia,  an  unstable  ammoniwni  salt, 

NH3-CMe:C(COOEt)-CMe:CBr-COONH4, 

is  formed ;  it  is  insoluble  in  ether,  and,  on  treatment  with  hydro- 
chloric acid,  appears  to  be  converted  into  ethylic  bromodimethyl- 
pyridonecarboxylate  (see  above). 

Symmetrical  methyltrimethenyldicarhoxylic  acid,  CHMe<^ii  .>,^^u-» 

is  prepared  by  the  hydrolysis  of  ethylic  dimethylbromocoumaliuate 
with  potash ;  it  crystallises  from  water,  and,  on  sublimation,  is  de- 
posited in  needles  which  melt  at  200°  and  decompose  at  slightly 
higher  temperatures.  A  molecular  weight  determination  by  means 
of  the  boiling  point  method  in  ether  agrees  with  the  above  formula. 
The  acid  is  almost  10  times  stronger  than  benzoic  acid,  as  shown 
from  its  electrolytic  conductivity,  /c  =  0'05815,  /loo  =  356.  It 
decolorises  bromine  water  and  potassium  permanganate  solution,  but 
does  not  react  with  hydrochloric  acid  or  concentrated  sulphuric 
acid  ;  attempts  to  reduce  it  or  to  prepare  an  anhydride  were  unsuc- 
cessful. The  calciwm  salt  is  deposited  in  monoclinic  crystals  contain- 
ing 3H2O  ;  the  barium,  salt  is  crystalline  ;  the  silver,  lead,  and  mer- 
curous  salts  are  amorphous.  On  heating  the  acid  above  its  melting 
point,  an  amorphous,  monobasic  acid,  CsHgOs,  is  formed,  of  which  the 
copper  and  lead  salts  are  sparingly  soluble. 

Dibromomethyltrimethylenedicarhoxylic  acid,  CHMe<^  1        nnntr'  ^^ 

prepared  from  the  trimethenyldicarboxylic  acid  by  the  action  of 
bromine  in  excess  at  100°,  and  is  deposited  from  water  in  granular 
crystals   melting  at  240°  with   decomposition.     Asymmetrical  methyl- 

C'POOTT 
trimethenyldicarboxylic    acid,    CMe<^  i       ^^^^-r,,  is    obtained   by  the 

reduction  of  the  preceding  compound  by  means  of  sodium  amalgam ; 
it  crystallises  from  water,  melts  at  189'',  and  rapidly  decolorises  potas- 
sium permanganate  solution  and  bromine  water.  The  calcium  salt  is 
very  readily  soluble  in  water,  and  crystallises  with  SHoO ;  the  crystals 
are  quite  difPerent  in  appearance  from  those  of  the  calcium  salt  of 
the  symmetrical  acid. 
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By  the  action  of  bromine  water  on  methyltrimethenyldicarboxylic 
acid  at  ordinary  temperatures,  oxalbromohutijric  acidy 

COOH-CHBr-CHMe-CO-COOH, 

is  formed,  and  melts  at  138 — 189°  with  evolution  of  gas.    The  lactonic 

acid,     CMe<^pTTT3  .nCs^^^    ^^    prepared    by   treating    symmetrical 

methyltrimethenyldicarboxylic  acid  with  bromine  water  at  higher 
temperatures,  or  by  heating  the  preceding  compound  above  its  melt- 
ing point ;  it  is  crystalline,  melts  at  168°,  and  is  reconverted  into  the 
acid  on  boiling  with  alkali.     On  reduction  of  the  bromolactone  with 

sodium    amalgam,  oxalbutyroladonic    acid,    CMe<^pTT  PO-^^'    ^^ 

formed,  and  melts  at  141°  without  decomposition  ;  by  the  action  of 
hydroxylamine,  symmetrical  methyltrimethenyldicarboxylic  acid 
appears  to  be  regenerated.  J.  B.  T. 

Thiocyanacetainide  and  Isothiohydantoin.  By  A.  Miolati 
(Gazzetta,  23,  i,  90—9ri).—Thiocijanacetamide,  N'Ho-CO-CHa-SCN",  is 
prepared  by  heating  chloracetamide  with  potassium,  ammonium,  or 
barium  thiocyanate  in  alcoholic  solution ;  it  separates  on  cooling  the 
solution,  and  is  ultimately  obtained  in  almost  colourless  prisms  melt- 
ing at  112°.  Ammonia  is  evolved  on  heating  its  solution  in  caustic 
soda,  and  on  evaporating  its  solutions  in  acids,  dioxythiazole  is  ob- 
tained ;  it  yields  hydrogen  cyanide  on  reduction  with  zinc  dust  and 
acetic  acid,  and  is  soluble  in  chloroform,  but  practically  insoluble  in 
ether  or  benzene.  The  substance  described  by  Claessen  (Abstr., 
1878,  37)  as  thiocyanacetamide  seems  to  be  merely  thiohydantoin. 

Isothiohydantoin,   •  ">NH,  is  obtained  by  dissolving  thio- 

0H2*G(^H) 

cyanacetamide  in  slightly  dilute  sulphuric  acid,  and,  after  24  hours, 

extracting   the    solution   with  ether;    it  forms  long,  white  needles, 

melts  at  71°,  and  is  readily  soluble  in  water  or  alcohol.     Its  aqueous 

solutions  give  precipitates  with  salts  of  silver   and  mercury.     The 

prolonged  action  of  acids  converts  it  into  dioxythiazole. 

W.  J.  P. 

Hydurilic  and  Deoxyamalic  acids.  By  C.  Matignon  (Gompt. 
rend.,  116,  642 — 645). — Baeyer  regarded  hydurilic  acid  as  an  ureide 
resulting  from  the  condensation  of  barbituric  and  dialuric  acids. 
Comparison  of  the  heats  of  formation  of  the  three  acids  shows 
that  this  change  would  result  in  the  development  of  ,+  10'3  Cal. 
when  the  acids  are  in  the  solid  state.  The  author  finds  that  when 
finely  powdered  and  intimately  mixed  barbituric  and  dialuric  acids 
are  heated  to  the  j)oiat  at  which  carbonisation  begins,  hydurilic  acid 
is  readily  formed.  No  such  change  seems  to  take  place  with  solu- 
tions of  the  two  acids. 

Since  the  carbamide  residues  that  exist  in  malonylcarbamide  and 
tartronylcarbamide  also  persist  in  hydurilic  acid,  it  would  seem  that 

/     CO'i^H     rv' 
the  latter  must  have  the  constitution  C2H2(  "^^pn.MH^ 
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Deoxyamalic  acid. — If  finely  powdered  amalic  acid  (tetramethyl- 
alloxantin)  io  heated  in  sealed  tubes  at  210- -220°,  deoxyamalic  acid 
is  obtained  in  much  larger  quantity  than  when  the  amalic  acid  is 
distilled  as  in  Fischer's  method.  The  acid  is  almost  insoluble  in 
both  hot  and  cold  water,  but  crystallises  from  hot  water  in  small, 
brilliant,  very  hard  crystals  which  seem  to  be  square  prisms  termin- 
ated by  pyramids. 

The  difference  between  the  heats  of  combustion  of  amalic  and 
deoxyamalic  acid  is  40-65  X  2  Cal.,  a  difference  which  seems  to  be 
characteristic  of  a  compound  and  its  hydroxyl-derivative.  It  would 
follow  that  tetramethylalloxantin  is  the  dihydroxy- derivative  of  de- 
oxyamalic acid.  Alloxantin,  however,  is  the  dihydroxy-derivative 
of  hydurilic  acid,  and  hence  it  follows  that  deoxyamalic  acid  is 
the   tetramethyl  derivative  of   hydurilic  acid,    and   its    constitution 

•    nTT/^CONMe^pn\ 

^«^^H{<CO-NMe>^^j.. 

The  difference  between  the  heats  of  combustion  of  hydurilic  and 
deoxyamalic  acids  is  165'8  X  4  Cal.,  and  it  has  previously  been  shown 
that  165*8  Cal.  is  the  characteristic  difference  for  methyl  derivatives 
when  the  methyl  is  united  with  nitrogen. 

This  view  is  supported  by  the  following  facts  :  Deoxyamalic  acid 
decomposes  boiling  silver  nitrate  solution  and  yields  an  oxidation 
product  which  gives  a  blood-red  coloration  with  ferric  chloride. 
Solutions  of  the  acid  or  its  salts  give  with  ferric  chloride  a  beautiful 
green  coloration,  the  formation  of  which  is  prevented  by  acids  and 
alkalis.  In  presence  of  excess  of  ferric  chloride,  the  gi^een  colour 
becomes  red  on  boiling.  These  reactions  are  strictly  analogous  to 
those  given  by  hydurilic  acid.  Hydurilic  acid  when  oxidised  yields 
alloxan,  whilst  deoxyamalic  acid  yields  dimethylalloxan.  The  author 
has  shown  that  hydurilic  acid  has  three  distinct  acid  functions. 
The  tetramethyl  derivative  ought  only  to  have  two  such  functions, 
and  as  a  matter  of  fact  deoxyamalic  acid  yields  a  dipotassium  salt, 
which  forms  hard,  transparent,  slightly  yellowish  crystals,  but  no 
tripotassiuni  compound  is  produced.  C.  H.  B. 

Thiophen  of  Crystallisation.  By  C.  Liebekmann  (Ber.,  26, 
853 — 854). — Triphenylmethane,  dibromo-^-dinaphthyl  oxide,  and 
a-truxillic  acid  chloride  crystallise  with  thiophen,  forming  trans- 
parent, colourless  crystals,  which  rapidly  lose  thiophen  in  the  air  and 
become  opaque.  The  compounds  with  the  first  two  substances  have 
the  composition  CHPhg  +  C4H4S  and  CzoHiaBraO  -\-  C4H4S  respec- 
tively. C.  F.  B. 

Electrolytic  Reduction  of  Nitrobenzene  dissolved  in  Sulph- 
uric acid.  By  A.  A.  Notes  and  A.  A.  Clement  (Ber.,  26, 
990 — 992). — A  current  of  S  amperes  (potential  5  volts)  was  passed 
for  15  hours  at  80  —  90°  through  a  solution  of  1  part  of  nitrobenzene 
in  4  parts  of  concentrated  sulphuric  acid.  Pai*amidophenolortho- 
sulphonic  acid  was  formed,  the  yield  being  40  per  cent,  of  the  theo- 
retical.    If  only  0"1  part  of  water  is  added,   no  sulphonic   acid  is 
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produced,  bat  the  sulphate   of  paramidophenol,  as   Gattermaun  and 
Koppert  found. 

Neither  orthonitro toluene  nor  a-nitronaphthalene  yields  an  in- 
soluble sulphonic  acid  ;  both  yield  a  sulphate  of  a  readily  oxidisable 
base.  C.  F.  B. 

Diiodometaxylene  obtained  from  lodometaxylene  and 
Sulphuric  acid.  By  A.  Tohl  and  E.  Bauch  (Ber.,  26,  1105—1108 ; 
compare  Abstr.,  1890,  1106). — The  formation  of  durene  by  the  action 
of  methylic  iodide  on  the  diiodo-xylene  (loc.  cit.)  shows  that  the  latter 
has  the  constitution  [Me2 :  I2  =  1  :  3  :  4  :  6].  The  iodometaxylene- 
sulphonic  acid  (Abstr.,  1891,  73)  forms  a  sodium  salt  which  crystal- 
lises in  silky  needles  containing  2H2O,  a  sulphochloride  melting  at  74°, 
a  sulphonaonide  melting  at  176°,  and  sulphanilide  melting  at  153°. 

The  diiodo-xylene  dissolves  slowly  in  faming  sulphuric  acid  form- 
ing tetraiodo-xyle7ie  melting  at  128°,  and  a  diiodo-xylenesulphonic  acid. 
The  latter  gives  a  sodium  salt  which  crystallises  with  2H2O,  a 
barium  salt  which  is  sparingly  soluble  in  water,  a  sulphochloride 
melting  at  85 — 87^^,  and  a  sulphonamide  melting  at  242 — 245°  with 
decomposition.  The  sodium  salt,  on  reduction  with  zinc  dust  and. 
ammonia,  gives  1:3:  4-metaxylenesulphonic  acid ;  this  shows  that  a 
shifting  of  one  of  the  iodine  atoms  of  the  diiodo-xylene  must  have 
taken  place  during  the  sulphonation.  A.  R.  L. 

Reactions  of  lodomesitylene.  By  A.  Tohl  and  R.  Eckel  (Ber., 
26,  1099— 1104).— By  shakiDg  iodomesitylene  (Abstr.,  1892,  96) 
with  concentrated  sulphuric  acid,  diiodomesitylene^  which  crystallises 
in  yellowish-white  needles  and  melts  at  82 — 83°,  is  obtained,  together 
with  mesitylenesidphonic  acid,  the  sulphonamide  of  which  melts  at 
142"^.  Fuming  sulphuric  acid  converts  both  iodomesitylene  and  di- 
iodomesitylene  into  triiodoTnesitylene,  which  crystallises  in  stout,  yel- 
lowish-white prisms,  and  melts  at  208",  and  mesitylenesulphonic  acid. 
When  sulphuric  anhydride  is  allowed  to  condense  into  a  flask  con- 
taining iodomesitylene,  the  products  are  diiodomesitylene  and  iodo- 
mesitylenesulphonic  acid  ;  whilst  from  diiodomesitylene  and  sulphuric 
acid  there  are  formed  triiodomesitylene  and  the  last-mentioned  sulph- 
onic acid.  The  barium  salt  crystallises  with  1  mol.  H2O,  and  begins 
to  decompose  at  130°,  the  lead  salt  is  very  sparingly  soluble  in  water, 
and  the  stdphonamide  melts  at  156°. 

Nitroiodomesitylene  is  obtained  by  the  action  of  a  mixture  of  fuming 
and  ordinary  niti-ic  acid  on  iodomesitylene ;  it  crystallises  in  white 
needles,  and  melts  at  73 — 74°.  JDiiiitroiodoinesitylene,  melting  at 
205 — 206°,  is  formed  by  the  action  of  fuming  nitric  acid  on  iodo- 
mesitylene. Nitrodiiodomesitylene,  melting  at  183°,  is  obtained  by 
the  action  of  a  mixture  of  ordinary  and  fuming  nitric  acid  on  diiodo- 
mesitylene. When  triiodomesitylene  is  warmed  with  a  mixture  of 
nitric  and  sulphuric  acids,  dinitriodomesitylene  and  trinitromesitylene 
(m.  p.  230°)  are  formed.  Chlorosulphonic  acid  converts  iodomesitylene 
and  diiodomesitylene  into  trichloromesitylene ;  the  latter  is  also 
formed,  together  with  the  intermediate  chlorodiiodomesitylene  (m.  p. 
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167°)  and  cUchloriodomesitylene   (ra.   p.   183'),  when  mono-  and  di- 
iodomesitylene  are  treated  with  chlorine.  A.  R.  L. 

Paradiethylbenzene.  By  H.  Fournier  (Bttll.  Soc  Chim.  [8], 
7,  651 — 653). — The  product  of  the  action  of  ethylic  bromide  on 
benzene  in  the  presence  of  aluminium  chloride  contains,  contrary  to 
Voswinckel's  statement,  more  metadiethylbenzene  than  of  the  para- 
derivative.  The  mixture  is  snlphonated  and  then  converted  into 
barium  salt  (Voswinckel,  Abstr.,  1889,  38)  ;  on  crystallising  this  from 
water,  the  meta-derivative  separates  out,  whilst  the  impure  pai^a- 
derivafcive  which  remains  in  solution  is  purified  by  conversion  into 
the  cadmium  salt  (Abstr.,  1889,  493).  To  regenerate  the  hydrocarbon, 
the  sodium  salt  is  heated  with  phosphoric  acid  of  60°  B.  Paradiethyl- 
benzene melts  at  —35°.  The  /ri6romo-derivative  melts  at  105 — 106°, 
and  the  ^e^raferomo-derivative  melts  at  157°.  A.  R.  L. 

Behaviour  of  Halogen  Derivatives  of  >^-Ciimene  towards 
Sulphuric  acid.  By  A.  Tohl  and  A.  Muller  (Ber.,  26,  1 108— 
1113), — Symmetrical  fluoro-Yr-cumene  (Abstr.,  1888,  362)  is  only 
sulphonated  by  warming  it  with  concentrated  sulphuric  acid,  and, 
unlike  the  chloro-,  bromo-,  and  iodo-derivatives,  one  sulphonic  acid 
only  is  formed  ;  this  melts  at  115 — 116°,  forms  a  harium  salt  sparingly 
soluble  in  water,  which  crystallises  with  IH2O,  a  sodium  salt  crys- 
tallising with  4H2O,  a  sulfhocliloride  melting  at  36— -37°,  and  a 
sulphonamide  melting  at  174°. 

When  flnoro--ijJr.cumene  is  treated  with  chlorine  in  the  presence  of 
iodine,  flaorodichloro-yr-cumene,  which  crystallises  in  long,  silky 
needles,  and  melts  at  150°,  represents  the  solid  portion  of  the  product ; 
whilst  the  liquid  portion  is  converted  by  chlorosulphonic  acid  into  a 
fluorochloTo-^-cumenefiuljp'honic  ac?V^,  which  forms  a  sodium  salt  sparingly 
soluble  in  water,  an  oily  sulphochloride,  and  a  sulphonamide  melting  at 
171°.  Thefluorochloro-Yr-cumene,  regenerated  from  the  sodium  salt 
by  heating  it  with  concentrated  hydrochloric  acid  at  180°,  is  a  liquid 
boiling  at  205°  and  solidifying  when  cooled  ;  on  treatment  with  fuming 
sulphuric  acid,  it  yields  fluorodichloro-^/r-cumene  and  fluoro-  i^-cumene- 
sulphonic  acid  (see  above).  Bj  the  action  of  bromine  on  fluoro-Y^- 
cumene  there  are  formed  fluorodibromo--yl/--cnmene  melting  at  143 — 144°, 
and  a  liquid  which,  Avhen  treated  with  chlorosulphonic  acid,  yields 
fluorohromo-^-cumeuesulphonic  acid ;  the  sodium  salt  crystallises  with 
2H2O,  and  the  sulphonamide  melts  at  149°.  The  regenerated  fluoro- 
bromo-Y^-cumene  yields  with  sulphuric  acid  fluorodibromo-'Y'-cumene 
and  flaoro-Yr-cumenesulphonic  acid. 

A  mixture  of  ordinary  and  fuming  nitric  acid  converts  fluoro-Y^- 
cumene  into  nitrofiuoro-yp-cumene^  a  liquid  which  solidifies  at  5"  ; 
whilst  fuming  nitric  acid  converts  it  into  an  acid  and  dlnitro/luoro-'^- 
cumene  which  crystallises  in  colourless  needles  and  melts  at  74 — 76°. 
Fluoro-ylr-cumidine  is  prepared  by  reducing  nitrofluoro-Y^-cumene  with 
iron  and  acetic  acid ;  its  acetyl  derivative  melts  at  118°.  By  the 
diazo-reaction,  it  may  be  converted  into  fiuoriodo-'^-cumene,  an  oil 
which  did  not  solidify  when  cooled  to  0°,  and  decomposes  with 
liberation  of  iodine  on  treatment  with  sulphuric  acid.  A.  R.  L. 
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Pentethylbenzene.  By  H.  Fournier  (Bull.  Soc.  Chim.  [3],  7, 
653 — 654). — When  pentethylbenzene  (Jacobsen,  Abstr,,  1889,  40)  is 
heated  in  an  oil-bath  at  120°  with  benzylic  chloride  and  a  little  alu- 
minium chloride,  the  product  treated  with  water,  extracted  with 
ether,  and  the  ethereal  solution  distilled,  benzylpentethylbenzene, 
CeBts'CHaPh,  may  be  isolated  from  the  portion  passing  over  above 
300°.  It  crystallises  in  white  needles,  melts  at  88 — 89°,  and  boils 
above  360°.  A.  R.  L. 

Compounds  of   Alkali    Phenoxides    with    Phenol.    By  db 

FoRCRAND  (Gompt.  rend.,  116,  586 — 588). — Calorimetric  determina- 
tions indicate  that  potassium  phenoxide  combines  with  phenol  to 
form  the  compound  C6H5*OK,3C6H5*OH,  but  forms  no  definite  com- 
pound containing  a  higher  or  a  lower  proportion  of  phenol. 

Sodium  phenoxide  forms  two  compounds,  CeHs*  ONa,3C6H5*OH  and 
C6H5-ONa,6C6H5-OH. 

It  is  noteworthy  that,  in  additive  compounds  such  as  alcoholates, 
phenolates,  or  hydrates,  the  ratio  1  :  3  is  very  common ;  that  fre- 
quently a  potassium  derivative  forms  only  one  such  additive  com- 
pound, whilst  the  corresponding  sodium  derivative  forms  two  or  more ; 
and  that,  although  the  sodium  derivative  may  combine  with  a  larger 
number  of  molecules  of  the  phenol,  alcohol,  &c.,  the  additive  com- 
pound formed  by  the  potassium  derivative  is  usually  more  stable. 

C.  H.  B. 

Symmetrical  Dimethoxyquinone.  By  G.  Ciamician  and  P. 
SiLBER  (Ber.,  26,  784 — 786). — Symmetrical  trimethoxybenzene  is 
readily  prepared  by  fusing  either  methylhydrocoto'in  or  methylpyro- 
cotoin  with  potash  (compare  this  vol.,  i,  417)  ;  on  oxidation  with 
chromic  anhydride  in  glacial  acetic  acid  solution,  it  is  converted  into 
symmetrical  dimethoxyquinone  (m.  p.  249°),  which  is  identical  with 
Hesse's  "  quinone."  J.  B.  T. 

Metamidodialkylorthotoluidines.  By  A.l  Bernthsen  (Ber., 
26,  992— 993).— A  reply  to  Weinberg,  this  vol.,  i,  265. 

Compounds  containing  Double  Linking  between  Nitrogen 
and  Carbon.  By  A.  Hantzsch  (Ber.,  26,  926— 929).— No  case  of 
stereoisomerism  has  been  observed  in  the  examination  of  the  follow- 
ing compounds. 

The  compound  OMe-CeHi-CPhiN'CsHi'N'Mea  is  obtained  by  mixing 
anisyl  phenylketochloride  (1  mol.)  with  amidodimethylaniline  (3 
mols.)  in  chloroform  solution.  It  crystallises  in  sulphur-yellow 
crystals,  melts  at  116",  is  resolved  into  the  ketone  and  base  by 
mineral  acids,  and  yields  a  hydrochloride  which  is  decomposed  by  water. 

Phenylhenzimidophenyl  ether,  OPh'CPhiN'Ph,  is  obtained  by  mixing 
benzanilidoimide  chloride  and  sodium  phenoxide  suspended  in  absolute 
ether.  It  forms  colourless  crystals,  melts  at  104°,  and  is  decomposed 
by  warm,  concentrated  hydrochloric  acid  into  aniline  and  phenylic 
benzoate. 

Tolylbenzimidophenyl  ether,  OPh'CPhiN'CeHiMe,  melts  at  120°,  and 
yields  a  crystalline  hydrochloride,  which  is  decomposed  by  water. 
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The  compound  OPh'CPh!N*COOEt  is  obtained  by  converting 
etJiylic  benzoylcarbamate  into  the  chloride,  CPhCr.N'COOEt,  with 
phosphoric  chloride,  and  then  treating  it  with  sodium  phenoxide. 
It  melts  at  91°. 

Benzojlnrethane  cannot  be  prepared  from  sodinm  nrethane  and 
benzoic  chloride.  When  these  compounds  are  mixed,  they  yield 
ethylic  dibenzoylcarhamate,  T^TBzs'COOEt,  which  crystallises  in  large, 
rhombic  tablets,  and  melts  at  103°,  and  a  compound  of  the  composi- 
tion C17H13NO3,  which  is  more  soluble  in  alcohol  than  ethylic  di- 
benzojlcarbamate,  crystallises  in  white  needles,  and  melts  at  190**. 

E.  C.  R. 

Azo-derivatives  of  Catechol.  By  0.  N".  Witt  and  F.  Mayer 
(Ber.,  26,  1072— 1076).— The  author  has  shown  (D.R.-P.  49,872  and 
49,979)  that  /3-naphthaquinol  combines  with  diazo-compounds  to 
form  azo-dyes,  a  fact  which  stands  in  antithesis  to  Griess'  rule  that 
such  compounds  can  only  be  obtained  from  metadihydroxy-,  and 
metadiamido-derivatives. 

Benzeneazocatechol,  C6H3(OH)2*N2Ph,  is  obtained  by  mixing  an 
alcoholic  solution  of  catechol  with  a  concentrated  solution  of  diazo- 
benzene  chloride,  and  after  a  while  pouring  the  mixture  on  to  ice ; 
the  precipitate  is  crystallised  first  from  a  solution  of  sodium  acetate, 
and  subsequently  from  alcohol.  When  its  solutions  are  allowed  to  slowly 
cool,  it  separates  in  garnet-red  needles  having  a  blue  surface-lustre, 
whilst  by  rapidly  cooling  its  solutions,  it  separates  in  golden  leaflets 
which,  if  left  in  contact  with  the  liquid,  pass  into  the  red  modifi- 
cation. It  melts  at  165°  with  decomposition,  is  soluble  in  alkalis, 
and  dyes  cotton  mordanted  with  alumina  golden-yellow. 

Paratolueneazocatechol,  C6H4Me*N2*C6H3(OH)2,  forms  copper-red, 
lustrous  leaflets,  melts  at  175°  with  decomposition,  and  is  more  readily 
soluble  in  water  than  the  benzene  derivative. 

Paranitrohenzeneazocatechol,  NOo*CbH4'N2*C6H3(OH)2,  colours  alu- 
mina mordants  red  and  iron  and  chromium  mordants  deep  brown ;  it 
is  reduced  to  dihydroxyamidoazobenzene  by  ammonium  sulphide. 
The  diacetyl  derivative  melts  at  126 — 127°. 

The  compound  S03]S'a*C6H4'N2*C6B[3(OH)2  is  obtained  by  di'opping 
freshly-prepared  diazobenzeneparasulphonic  acid  into  an  aqueous 
solution  of  catechol,  and  precipitating  with  sodium  acetate ;  its 
aqueous  solution  gives  crystalline  precipitates  on  the  addition  of 
calcium  and  barium  salts,  and  intense  colorations  with  salts  of  the 
iron  group.  Wool  mordanted  with  alumina  is  dyed  golden-yellow, 
and  mordanted  with  chromium,  reddish-brown. 

Benzoylcatechol,  OH'CeH^'OBz,  forms  lustrous,  white  needles,  melts 
at  130 — 131°,  and  forms  an  azo-compound  which  when  warmed  with 
alkali  yields  benzeneazocatechol.  A.  R.  L. 

Action  of  Hydrazine  Hydrate  on  Organic  Halogen  Com- 
pounds. By  R.  V.  ROTHENBURG  (Ber.,  26,  865 — 868). — It  has  been 
previously  shown  by  Schofer  {Inaug.  Diss.,  Kiel,  1892)  that  hydrazine 
hydrate  does  not  act  on  ethylic  chloracetoacetate  in  a  similar  manner 
to  ammonia,  but  yields  hydrazine  monohydrochloride  and  nitrogen  as 
the  sole  recognisable  products.     The  author  finds  that  with  benzoic 
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cWoride  ifc  behaves  like  ammonia,  yielding  the  benzoylhydrazine 
already  described,  together  with  either  the  mono-  or  di-hydrochloride 
of  hydrazine.  With  methylic  iodide,  it  yields  ethylene  and  hydr- 
azine dihydriodide,  with  ethylic  iodide,  ethylene  and  trihydrazine 
dihydriodide,  and  with  isoamylic  iodide,  the  same  salt  and  isoamylene. 
Benzylic  chloride  yields,  in  addition  to  hydrazine  monohydrochloride, 
a  mixture  of  dibenzyl,  stilbene,  and  tolane,  the  latter  being  probably 
derived  from  the  benzal  chloride  usually  present  in  commercial 
benzylic  chloride. 

Chloroform  is  not  acted  on  by  hydrazine  hydrate,  even  at  the  boiling 
point,  whilst  iodoform  appears  to  undergo  a  slight  reduction. 

H.  G.  C. 

New  Method  of  preparing  Unsymmetrical  Derivatives  of 
Phenylhydrazine.  By  0.  Widmax  (Ber.,  26,  945— 948).— When 
)3-acetylphenylhydrazine,  NHPh'NHAc,  is  acetylated  with  acetic 
chloride,  a  second  acetyl  group  enters  in  the  a-position,  and  when  the 
diacetyl  derivative  is  boiled  with  dilute  acid,  hydrolysis  occurs  and 
the  y3-acetyl  group  is  displaced.  In  this  way,  several  a-acidyl  de- 
rivatives of  phenylhydrazine,  including  some  compounds  already 
known,  have  been  prepared ;  the  melting  points  of  these  are  given, 
and  further  experimental  details  are  promised.  A.  R.  L. 

The  Hydrochlorides  of  Stereoisomeric  Aldoximes.  By  A. 
Hantzsch  (5er.,  26,  929— 932).— The  hydrochlorides  of  both  synald- 
oximes  and  antialdoximes  are  converted  by  water  into  antialdoximes, 
and  by  aqueous  alkali  carbonates  or  ammonia  into  synaldoximes. 
This  seems  to  indicate  that  the  two  stereoisomerides  yield  identical 
hydrochlorides.  From  the  following  results,  however,  it  is  proved 
that  this  is  not  the  case.  When  anisantialdoxime  and  cuminantiald- 
oxime  are  converted  into  hydrochlorides  by  treating  their  ethereal 
solutions  with  hydrogen  chloride,  and  when  the  dry  salts  are  treated 
with  a  solution  of  ammonia  in  absolute  ether,  anisantialdoxime 
(m.  p.  61°)  and  cuminantialdoxime  (m.  p.  58°)  are  regenerated. 
Similarly  the  synaldoximes  after  the  same  treatment  are  recovered  as 
synaldoximes. 

If  anisantialdoxime  hydrochloride,  suspended  in  dry  ether,  is 
treated  with  dry  ammonia,  it  yields  pure  anis-synaldoxime.  Under 
the  same  conditions,  cuminsynaldoxime  yields  cuminantialdoxime, 
and  paranitrobenzantialdoxime  and  paranitrobenzsynaldoxime  yield  a 
mixture  of  the  two  isomerides.  E.  C.  R. 

Oxidation  and  Sulphonation  of  Organic  Compounds  by 
Ammonium  Hydrogen  Sulphate.  By  M.  Lachald'  and  C. 
Lepierre  (Bull.  Soc.  Ghivi.  [3],  7,  649 — 651). — When  naphthalene, 
pyridine,  aniline,  &c.,  are  added  to  fused  ammonium  hydrogen 
sulphate,  they  are  dissolved,  and  the  product  is  soluble  in  water.  In 
the  case  of  aniline,  on  heating  the  melt  to  between  200°  and  350°,  a 
series  of  colouring  matters,  ranging  from  red,  violet,  and  blue  to 
black,  are  formed,  some  of  which  dye  silk  directly.  A.  R.  L. 

Unsymmetrical  Dibenzylthiocarbamide.  By  Gr.  Mazzara 
(Qazzetta,   23,    i,    37 — 43). — On   mixing   benzene  solutions  of  thio- 
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carbonyl  chloride  and  dibenzylamine,  heat  is  evolved,  and  a  mixture 

of  dibenzylamine  hydrochloride  and  dibev zylthiocarhamic  chloride, 
CSCl'NBz2,  separates  ;  the  latter  forms  ayellov^,  hygroscopic,  crystal- 
line mass,  which  melts  at  49 — 50°,  and  is  very  soluble  in  benzene, 
alcohol,  or  chloroform.  When  heated  at  100°  with  alcoholic  ammonia, 
it  yields  unsymmetrical  dibenzylthiocarbamide.  This  compound 
forms  colourless  laminae,  melts  at  134 — 135°,  and  when  prepared  by 
heating  dibenzylamine  thiocyanate  is  also  obtained  colourless,  and  of 
the  melting  point  given  above,  not,  as  stated  by  Salkowski  (Abstr., 
1891,  1474)  in  yellow  crystals  melting  at  141°. 

Dibenzylamine  thiocyanate  is  obtained  by  the  action  of  aqueous 
thiocyanic  acid  on  dibenzylamine,  or  by  mixing  solutions  of  dibenzyl- 
amine hydrochloride  and  potassium  thiocyanate ;  it  melts  at  156 — 157°, 
not  at  164 — 165°,  as  stated  by  Salkowski  (loc.  cit.),  and  is  far  more 
soluble  in  water  than  unsymmetrical  dibenzylthiocarbamide.  On 
heating  either  the  thiocyanate  or  the  thiocarbamide  at  140°  for  some 
time,  a  mixture  of  the  two  isomerides  is  obtained ;  the  conversion  of 
the  one  substance  into  the  other  is  therefore  a  reversible  change  at 
this  temperature.  The  thiocyanate  gives  the  well-known  red  color- 
ation with  ferric  chloride,  whilst  the  thiocarbamide  does  not. 

W.  J.  P. 

Gallanilide  and  its  Triacetyl  and  Tribenzoyl  Derivatives. 
By  P.  Cazeneuve  (Compt.  rend.,  116,  698 — 700). — Aniline  gallate, 
when  heated  at  105 — 110°,  loses  carbonic  anhydride  before  losing 
water,  thus  forming  gallanilide.  If,  however,  gallotannic  acid  is 
heated  with  excess  of  aniline  at  about  150"  for  an  hour,  gallanilide  is 
formed,  and  after  treating  the  product  with  dilute  hydrochloric  acid, 
can  be  crystallised  from  dilute  alcohol.  After  repeated  crystallisa- 
tion, it  forms  large  lamellae,  which  lose  2  mols.  HjO  at  100°,  and 
when  anhydrous  have  the  composition  C6Ho(OH)3'CO*NHPh.  It 
melts  at  205°  without  any  marked  discoloration,  and  without  any 
evolution  of  gas.  It  is  only  slightly  soluble  in  cold  water,  but  dis- 
solves readily  in  hot  water,  and  the  solution  gives  a  blue  coloration 
with  ferric  chloride.  It  dissolves  easily  in  alcohol  of  93°,  and  also 
somewhat  readily  in  ether  of  65°,  but  it  is  insoluble  in  chloroform, 
benzene,  and  light  petroleum.  It  dissolves  better  in  alkalis,  forming 
coloured  solutions,  but  the  alteration  is  only  partial.  It  is  not  affected 
when  boiled  with  sodium  hydroxide  solution  for  10  minutes,  and  it  is 
only  slowly  attacked  by  dilute  sulphuric  and  hydrochloric  acids.  When 
heated  at  150°  for  an  hour  with  twice  its  weight  of  concentrated 
hydrochloric  acid,  gallanilide  yields  gallic  acid  and  aniline.  With 
acetic  anhydride,  it  yields  a  triacetyl  derivative,  which  crystallises 
from  alcohol  in  very  light,  small,  white  needles  melting  at 
160 — 161°  to  a  colourless  liquid,  which  decomposes  with  evolution 
of  acetic  acid.  The  acetyl  derivative  gives  no  coloration  with  ferric 
chloride.  Benzoic  chloride  yields  a  tribenzoyl  derivative,  which  crys- 
tallises from  boiling  toluene  in  small,  white  needles  melting  at  181°. 
This  compound  is  insoluble  in  most  solvents,  and  cannot  be  distilled 
without  decomposition.  C.  H.  B. 
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Quercetin  Derivatives.  By  J.  Herzig  and  T.  v.  Smoluchowski 
(Monatsh.,  14,  39—52  and  53—55  ;  compare  Abstr.,  1888, 1309  ;  1890, 
64;  1891,  1386. — Constitution  of  Fisetol. — The  method  of  preparing 
fisetol  from  fisetin  has  been  already  described  {loc.  cit.).  Fisetol, 
CsHgOi,  contains  three  hydroxyl  groups,  and  the  fourth  oxygen  atom 
is  evidently  present  as  a  carbonyl  or  formyl  group,  since  the  compound 
reacts  with  phenylhydrazine.  As  it  is  evidently  a  resorcinol  de- 
rivative, it  must  have  the  constitution:  (i)  C6H3(OH)2*0O-CH2'OH ; 
(ii)  C6H3(OH)3-GH(OH)-COH;  or,  less  probably, 

(iii)  COH-C6H2(OH)3-CH2-OH. 

Methylfisetol,  C8H602(OMe)2,  when  heated  in  a  reflux  apparatus 
with  alcoholic  phenylhydrazine  for  three  hours,  gives  the  compound 
CieHigOslS'a,  which  crystallises  from  hot  alcohol  in  shining  yellow  scales, 
and  melts  at  55 — 57°. 

With  hydroxylamine  hydrochloride,  ethyl  fisetol  forms  the  equally 
well  characterised  compound  C12H17NO4,  which  crystallises  from  dilute 
alcohol  in  beautiful,  white  needles,  and  melts  at  105 — 107"^.  On 
oxidation  with  potassium  permanganate  in  alkaline  solution,  ethyl- 
fisetol  yields  a  mixture  of  ethylresorct/lglyoxyliG  acid  and  ethylresorcylic 
acid.  The  former,  doHnOo,  crystallises  from  water  and  benzene  in 
white  scales,  melts  at  65 — 68°,  contains  only  one  of  the  ethoxyl 
groups  present  in  ethylfisetol,  and  is  converted  on  etbylation  into  the 
diethoxy-acid,  C8H403(OEt)2,  which  crystallises  from  benzene  in  stout, 
white  needles,  and  melts  at  128 — 130°.  It  readily  reacts  with  hydr- 
oxylamine, giving  rise  to  a  compound  which  melts  at  about  150°. 
The  acid,  CsHeOg,  from  which  it  is  derived  must  therefore  have  the 
formula  COH-C6H2(OH)2-COOH,  if  the  first  or  second  of  the  con- 
stitutions suggested  above  for  fisetol  be  correct.  The  probability  of 
the  third  constitution  for  fisetol  being  correct  is  extremely  small, 
since  that  would  assume  the  oxidation  of  an  alkyl  group  to  carboxyl, 
whilst  a  formyl-group  remained  intact,  a  most  improbable  occurrence. 
Each  of  the  oxidation  products  of  ethylfisetol  contains  only  one 
ethoxyl-group ;  the  second  ethoxyl-group  present  in  ethylfisetol  is, 
therefore,  most  probably  contained  in  the  side  chain,  which  is  re- 
moved by  oxidation.  It  follows  that  ethylfisetol  must  contain  free 
hydroxyl,  and  that  it  should  be  represented  by  one  of  the  following 
formulae : — 

OEt-CeHaCOHj-CO-CHa-OEt  or  OEt-C6H3(OH)-CH(OEt)-CHO. 

The  latter,  however,  is  most  improbable,  since  no  carboxylic  acid  cor- 
responding  to  it  is  found  amongst  the  products  of  oxidatiop. 

Composition  of  Quercitrin. — The  authors  have  made  a  number  of 
analyses  of  quercitrin,  and  have  obtained  results  which  closely  agree 
with  the  formula  C21H23O12,  previously  found  by  Liebermann  and 
Hamburger  (Abstr.,  1879,  944).  Quercitrin  is  resolved  by  hydro- 
lysis into  equal  molecular  proportions  of  quercetin  and  rhamnose. 

G.  T.  M. 

Isomeric  Amidobenzoic  acids.  By  0.  de  Coninck  (Gom^t.  rend., 
116,  510—512  and  588— 591).— The  author  has  determined  the 
quantity  of  each  of  the  three  isomeric  amidobenzoic  acids  dissolved 
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in  two  hours,  at  a  temperature  of  about  10°,  by  10  c.c.  of  varions 
solvents,  namely,  hydrochloric,  hydrobromic,  and  hydriodic  acids, 
dilute  nitric,  sulphuric,  and  acetic  acids,  glacial  acetic  acid,  dilute 
ammonia  solution,  dilute  lime  water,  dilute  baryta  solution,  light 
petroleum,  benzene,  carbon  bisulphide,  ethylic  acetate,  and  water. 
The  experiments  with  water  were  made  at  12 — 14°.  Light  petr- 
oleum boiling  at  35 — 65°  dissolves  no  trace  of  any  of  the  three 
isomerides. 

The  results  show  that  the  three  isomerides  differ  distinctly  in  solu- 
bility, but  differ  in  pairs,  one  of  the  three  being  either  more  or  less 
soluble  in  a  particular  solvent  than  the  other  two.     For  example. 

Ortlio-.  Mela-.  Para-. 

Hydrochloric  acid 0*929  1-283  0*980 

Hydrobromic  acid 0-1753  0-0504  0-0751 

Hydriodic  acid 0589  0-574  1-193 

Nitric  acid,  dilute 0-8775  0-1950  01484 

Sulphuric  acid,  dilute 0-380  0-336  0-382 

Acetic  acid,  „     ....  00370  0-0764  00454 

Water 0-0340  0-0568  0*0336 

In  the  case  of  the  alkali  solvents,  this  differing  in  pairs  is  less  dis- 
tinctly marked.  C.  H.  B. 

Orthomethamidobenzoic  acid.  By  G.  Fortmann  (/.  pr.  Chem. 
[2],  47,  400). — Orthomethamidobenzoic  acid  melts  at  179°,  but 
begins  to  soften  at  170°,  which  has  heretofore  been  given  as  its 
melting  point.  By  treating  its  hydrochloride  with  sodium  nitrite 
in  water,  nitrosortJwmetkamidobenzoic  acid,  COOH'CeHi'NMe-NO,  is 
obtained ;  it  crystallises  in  small  prisms,  and  melts  at  128°. 

Orthacetylmethamidohenzoic  acid  is  a  crystalline  powder  which  melts 
at  192°.  L.  G.  B. 

Optically  Active  Cinnamic  acid  Dibromides.  By  C.  Lieber- 
MANN  and  A.  Haiitmann  {Ber.,  26,  829 — 833 ;  compare  this  vol.,  i, 
268). — Inactive  cinnamic  acid  dibromide,  CgHgBrzOo,  has,  as  before 
described,  been  separated  into  dextro-  and  lasvo-rotatory  constituents 
by  crystallising  the  strychnine  salts  of  these  acids, 

C21H22N2O2,  C9H8Br202, 
from  an  alcoholic  solution  containing  the  base  and  acid  in  the  pro- 
portions C21H22N2O2  :  2C9H8Br202,  the  crystallisation  being  started  by 
the  introduction  of  a  few  crystals  of  the  particular  constituent  which 
it  was  desired  to  separate. 

By  repeated  application  of  this  process,  the  inactive  dibromide 
was  split  up  into  two  constituents,  with  rotations  [a]r)  =  +67 — 67'5° 
and  —65-7°  respectively.  The  -f-  and  —  dibromides  appear  to  form 
complementary  hemihedral  crystals,  which  have  the  same  crystallo- 
graphical  constants  as  the  inactive  substance ;  the  latter,  however, 
exhibits  some  additional  faces.  No  evidence  has  yet  been  obtained 
of  the  existence  of  a  third  and  a  fourth  active  dibromide,  such  as  are 
predicted  by  Yan't  Hoff's  theory.  C.  F.  B. 
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Optically  Active  Cinnamic  acid  Dichlorides.     By  C.  Lie  be  r- 

3IANN  and  H.  Finkenbeiner  {Ber.,  26,  833 — 834). — Inactive  cinnamic 
acid  dichloride  has  been  separated,  althougk  not  so  readily,  into  its 
optically  active  constituents  by  the  method  adopted  in  the  case  of  the 
•corresponding  dibroraide  (see  preceding  abstract).  The  process  of 
fractionation  is  not  yet  complete  ;  the  maximum  rotations  so  far 
■obtained  are  [ajo  =  +67-3°  and  -44".  C.  F.  B. 

Orthonitrobenzyl  Derivatives.  By  C.  Beck  {J.  pr.  Ghem.  [2], 
■47,  397— 400).— Orthonitrobenzylphthalimide  melts  at  207°  (Gabriel 
gives  217-5—219°  ;  Abstr.,  1887,  1037). 

OrthonUrohenzylsuccinimide,  CnHioNaOi,  is  made  by  heating  an 
:alcoholic  solution  of  succinimide  and  sodium  hydroxide  with  ortho- 
nitrobenzyl chloride  for  12  hours  in  a  reflux  apparatus  ;  it  crystallises 
in  nacreous  lamin£e,.and  melts  at  130°. 

The  best  method  for  preparing  orthonitrobenzylamine  sulphate  is 
to  heat  the  phthalimide  with  sulphuric  acid,  filter  off  the  phthalic 
acid,  make  alkaline  with  caustic  soda,  extract  with  ether,  and  shake 
the  ethereal  solution  with  dilute  sulphuric  acid ;  it  crystallises  in 
long,  white  tables.  The  normal  salt  is  sparingly  soluble  in  alcoholj 
whilst  the  acid  salt  dissolves  freely  in  alcohol  and  water.  The  alcohol 
is  easily  obtained  from  the  amine  by  the  action  o£  nitrous  acid. 

A.  G.  B. 

Conversion  of  Phthalide  Derivatives  into  these  of  a7-Di- 
ketohydrindone.  By  S.  Gabriel  and  A.  Neumann  (J5er.,  26, 
^51 — 955). — A  method  of  preparing  phthalylacetic  acid, 

^J^>C:CH-COOH, 

is  described  in  which  potassium  acetate  is  used  instead  of  sodium 
acetate,  whereby  the  yield  is  augmented.  When  the  acid  is  made 
into  a  paste  with  w^ood  spirit,  and  poured  into  a  solution  of  sodium 
in  wood   spirit,  the  disodium  salt  of  ary-diketohydrindenecarboxylic 

CO 
acid,  C6H4<^pQ>CNa*COONa  +  H3O,  separates  as  a  yellow  pre- 
cipitate; the  sodium  salt,  CioHsOiNa  +  2H2O,  is  precipitated  on  the 
addition  of  acetic  acid  to  an  aqueous  solution  of  the  disodium  salt. 
When  the  disodium  salt  is  warmed  with  dilute  hydrochloric  acid, 
carbonic  anhydride  is  evolved  and  a7-diketohydrindene  (Abstr., 
1888,  1194)  is  obtained  ;  whilst  by  heating  it  in  a  sealed  tube  at  100° 
with  methyl  alcohol  and  methylic  iodide,  dimethyl-ao^-diketohydr- 
indene  (Abstr.,  1889,  1068)  is  formed.  Benzalphthalide  and  ethyl- 
idenephthalide  behave  in  a  similar  manner  to  phthalylacetic  acid. 

A.  R.  L. 

Diphenylsulphonethylic  and  Ditolylsulphonethylic  Oxides. 
By  R.  Otto  and  J.  Trogek  (Ber.,  26,  944— 945).— The  hydroxyethyl- 
phenylsulphone  prepared  by  Otto  (/.  pr.  Ghem.  [2],  30,  171  and 
321)  is  now  found  to  contain  diphenylsulphonethylic  oxides 

(SOaPh-CH^-CHa)^©  ; 

2^2 
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ifc  melts  at  69 — 70°.  The  homologous  compound  (m.  p.  83 — 84*)  was 
also  separated  from  hydroxyetliyltolylsalplione  (loc.  cit.).  The 
authors  regard  the  ethers  as  formed  at  the  same  time  as  the  alcohols,, 
and  discard  the  view  that  they  have  been  derived  from  the  latter  by 
spontaneous  dehydration.  A.  R.  L. 

Anilides  of  Benzene-  and  Paratoluene-sulphonic  acids; 
Phenyl-  and  Paratolyl-sulphonoxysulphobenzide.  By  R.  Otto 
{J.  pr.  Ghem.  [2],  47,  367 — 374). — Phenylsulphoneanilide,  para- 
tolylsulphoneauilide,  andphenylsulphonemethylanilide  (m.  p,  79 — 80°) 
have  been  re-examined,  and  their  crystallographical  measurements,, 
together  with  those  of  the  undermentioned  anilides,  are  recorded. 

Paratolylsulphonemethylanilide,  ]S"MePh-S02-C7H7,  melts  at  94 — 95° ; 
it  is  insoluble  in  water,  but  dissolves  easily  in  boiling  alcohol,  benz« 
ene,  and  ethylic  acetate. 

PhenylsulpJionethylanilide,  NEtPh'SOgPh,  is  a  yellowish,  viscid  oil„ 
insoluble  in  water,  but  soluble  in  ether,  alcohol,  and  benzene. 

Faratolylsulpho7iethylanilide,  NEtPh'SOz-CTHv,  melts  at  87 — 88°,  is. 
insoluble  in  water,  but  soluble  in  boiling  alcohol,  boiling  benzene,  and 
ethylic  acetate. 

The  above  anilides  were  prepared  from  the  corresponding  sub- 
stituted anilines  and  sulphonic  chlorides. 

Thenylsulphonoxysulpliohenzide^  S02(0'C6H4*S02Ph)2,  is  prepared 
from  oxysulphobenzide  and  benzenesul phonic  chloride  ;  it  forms. 
aggregates  of  silky  crystals,  melts  at  131 — 132°,  and  dissolves  in  hot. 
alcohol  and  ethylic  acetate,  but  not  in  water. 

Paratolylsulphonoxysulphohenzide,  from  oxysulphobenzide  and 
paratoluenesulphonic  chloride,  forms  feebly  lustrous,  ill-defined 
needles,  melts  at  171 — 172°,  and  dissolves  in  boiling  ethylic  acetate- 
and  boilino;  o^lacial  acetic  acid.  A.  G.  B. 


'O    O' 


Non-existence  of  Stenhouse's  Phenylthiosnlphuric  acid^ 
Sulphonic  acids  of  Phenyl  Sulphide.  Bunte's  Salt.  By  R. 
Otto  and  J.  Teoger  (Ber.,  26,  993—996). — The  substance  obtained 
by  heating  phenyl  sulphide  with  an  equal  volume  of  strong  sulphuric 
acid  on  the  water  bath  is  not  phenylthiosulphuric  acid,  0H-S02*SPh,. 
as  Stenhouse  stated,  but  thiodibenzenedisulphonic  acid,  CioH8S(S03H)2 ;: 
its  harium  salt^  with  H2O,  and  chloride,  melting  at  157°,  were  pre- 
pared. By  acting  on  phenyl  sulphide  (1  mol.)  with  chlorosulphonic 
acid  (2  mols.),  an  isomeric  (or  identical  ?)  disulphonic  acid  was. 
obtained,  of  which  the  chloride  melts  at  157°,  but  the  harium  salt 
crystallises  with  SHjO.  With  1  mol.  of  chlorosulphonic  acid,  a  thio- 
phenylhenzene sulphonic  acid,  SPh^CsH^'SOaH,  was  obtained  ;  the 
chloride  melts  at  66—68°,  the  amide  at  129—130°. 

Bunte's  salt  (sodium  ethylic  thiosulphate)  can  be  obtained  in  a 
yield  of  90  per  cent,  by  shaking  ethylic  bromide  with  a  saturated 
solution  of  sodium  thiosulphate  at  35°  until  the  former  has  all  dis- 
appeared, evaporating  the  solution,  and  extracting  the  residue  with 
alcohoj..  C.  F.  B. 


ORGANIC  CHEMISTRY.  417 

"Leucotin"  and  Cotogenin.  By  G.  Ciamician  and  P.  Silber 
{Ber.,  26,  777—784;  compare  Abstr.,' 1892,  62  and  873).— Jobst  and 
Hesse  obtained  a  componnd,  which  they  termed  "  leucotin,"  from 
paracoto  bark ;  the  authors  have  reinvestigated  this  substance,  and 
find  that  it  consists  of  a  mixture  of  almost  equal  parts  of  methyl- 

protocoin,    CH2<]Q>C6H3-CO'C6H2(OMe)3,  and  methylhydrocotoin, 

C6H2Bz(OMe)3,  together  with  about  10  per  cent,  of  paracotoin.  The 
last  of  these  is  removed  by  treatment  of  "  leucotin  "  with  potash,  and 
the  other  two  compounds  are  separated  by  repeated  extraction  of  the 
residue  with  ether  at  the  ordinary  temperature  ;  methylprotocotoin 
being  the  more  readily  soluble. 

Cotogenin,  CuHuOs  (m.  p.  210°),  was  prepared  by  Jobst  and  Hesse 
hj  fusing  "leucotin"  or  "  oxyleucotin "  (methylprotocotoin)  with 
potash,  orthodihydroxybenzaldehyde  [1:3:4]  being  also  formed ; 
the  cotogenin  obtained  by  the  fusion  of  pure  methylprotocotoin  with 
potash  melts  at  217°,  but  is  otherwise  identical  in  properties  with 
Jobst  and  Hesse's  compound,  and  proves  to  be  dihydroxyhenzoyltri- 

3,  4        1  1,2,3 

methoxyhejizene,  C6H3(OH)2*CO'C6H2(OMe)3.  The  diacetate  crystal- 
lises in  stellate  prisms  melting  at  120°.  The  presence  of  orthodi- 
hydroxybenzaldehyde in  the  products  of  fusion  could  not  be  de- 
tected. J.  B.  T. 

Carbazacridines.  IV.  Oxidation  of  Phenylcarbazacridine. 
By  D.  BizzARi  (Gazzetta,  23,  i,  1—9;  compare  Abstr.,  1891,  219; 
1892,  617). — Phenylcarbazacridine  is  slowly  oxidised  by  permangan- 
ate in  hot  acetic  acid  solution ;  the  addition  of  much  water  to  the 
solution  causes  the  separation  of  a   substance,  which  is  probably  a 

diphenyleneimidoketone,  C0<  '  ^>1S'H.     It  forms  minute,  yellow 

crystals  melting  at  177 — 179°,  and  is  soluble  in  alcohol,  ether,  and 
benzene.  Boiling  caustic  alkalis  do  not  decompose  it,  and  it  is  pre- 
cipitated unchanged  by  water  from  its  solution  in  sulphuric  acid  ;  it 
gives  the  normal  molecular  weight  by  the  cryoscopic  method  in 
benzene.  Potassium  nitrite  acts  readily  on  its  acetic  acid  solution, 
forming  a  rn^roso-derivative,  which  is  precipitated  by  water ;  it  forms 
minute,  yellow  crystals  melting  at  128*5°,  is  soluble  in  alcohol,  acetic 
acid,  ether,  or  benzene,  and  probably  contains  the  group  !]N"*NO.  The 
acetyl  derivative  is  obtained  in  long,  white  needles  or  laminas  melting 
at  152°.  Diphenyleneimidoketone,  when  fused  with  potash,  yields  an 
■acid,  and  when  treated  with  hydroxylamine,  gives  a  small  yield  of 
another  substance  ;  these  products  have  not  yet  been  investigated. 
The  author  quotes  further  arguments  in  support  of  the  formula  pre- 
viously assigned  by  him  to  phenylcarbazacridine.  W.  J.  P. 

Isocarbostyril.  By  A.  Fernau  (Monatsh.,  14,  59 — 70). — Anhydr- 
ous isoquinoline  is  heated  with  potassium,  in  the  form  of  fine  wire, 
for  4—5  hours  at  100°,  and  afterwards  for  1  hour  at  170—180°.  The 
product  is  poured  into  a  dish,  and  allowed  to  remain  exposed  to  the 
air   for    12 — 15    hours,   whereby   the   violet-brown   mass  becomes  a 
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reddish  oil.  The  oil  is  dissolved  in  alcohol,  the  alcohol  evaporated^ 
and  the  residue  mixed  with  water  and  then  exhausted  with  ether. 
The    ethereal    solution,    on    evaporation,   gives    an  oil,    from  which 

crystals  of  Bamberger's  isocarbostyril,  C6H4<       '  i'    ,  separate  (yield 

22 — 25  per  cent.).  This  compound  crystallises  slowly  from  alcohol 
in  large,  monoclinic  needles ;  a  :  h  :  c  =  1'8500  :  1  :  1-25995.  It  melts 
at  209°,  gives  a  jolatinocMoride,  (C9H7lsrO)2,H2PtC]6,  crystallising  in 
yellow  needles,  and,  on  distillation  with  zinc-dust,  is  again  converted 
into  isoquinoline.  On  heating  with  potassium  hydroxide  and  methylic 
iodide,  isocarbostyril  is  converted  into  the  pseudomethylic  salt, 
CgHgOJN'Me,  which  melts  at  54°,  and  does  not  give  methylic  iodide 
when  heated  with  hydriodic  acid.  The  true  methylic  salt,  CgHeNOMe, 
which  is  obtained  by  treating  the  silver  salt  with  methylic  iodide, 
is  an  oil  boiling  at  about  240°,  and  readily  loses  methyl  when  heated 
with  hydriodic  acid. 

The  oil,  mentioned  above,  from  which  the  isocarbostyril  separated^ 
gave,  on  fractional  distillation,  a  portion  boiling  at  233 — 235° ;  but 
analysis  did  not  enable  the  author  to  determine  whether  this  con- 
sisted of  dihyclroisoquinoline  or  of  a  mixture  of  isoquinoline  with  tetra- 
liydroisoquinoUne.  The  behaviour  of  isoquinoline  towards  the  alkali 
metals  and  oxygen  is  noteworthy,  as,  under  like  conditions, 
quinoline  is  converted  into  diquinolyl.  G.  T.  M. 

Constitution  of  the  Truxillic  acids.  By  C.  Liebermaxn  and 
H.  Sachse  {Ber.,  26,  834—838;  compare  Abstr.,  1890,  1424).— 
/:?-Truxillic  acid,  since  it  yields  benzile  when  oxidised,  must  be  a 
geometrical  variety  of  the  first  of  the  two  possible  structural  formulae 
given  below,  which  represent  the  acid  as  a  tetramethylene  derivative. 

CHPh-CH-COOH                                 CHPh-CH-COOH , 
^  ^   CHPh-CH-COOH  '  ^  ^  COOH-CH CHPh         ' 

and  further,  it  must  be  one  of  those  varieties  in  which  the  two 
CO  OH  groups  are  situated  on  the  same  side  of  the  tetramethylene 
ring  (like  phthalic  acid  in  the  benzene  series),  foi*  it  yields  an  in- 
ternal anhydride,  as  the  molecular  weight  of  the  latter,  determined 
cryoscopically,  proves  ;  and  this  anhydride  yields,  with  resorcinol,  a 

fluorescein,  CO<p,  tt  >C[C6H3(OH)2l2,  as  an  amorphous,  brownish- 

CO 

red    powder;    with  aniline,    an     anil,    CieHu^C^^p^^NPh,    forming 

colourless  needles  melting  at  180°,  and  converted  by  cold  alcoholic 

potash  into  the  anilic  acid,  COOH-CeHu'CO-NHPh  ;  this  forms  white 

crystals  melting  at    197°  and   yields  a  harium  salt,  (C24HaoN03)2Ba ; 

with  phenylhjdrazine  in  acetic  acid  solution,  it  gives  a  phenylhydrazide, 

CO 
CiGHu<p/')>N2HPh,  forming  colourless  crystals  melting  at  218°. 

7- Truxillic  acid  must  have  the  COOH  groups  on  opposite  sides  of 
the  ring,  for,  although  it  yields  an  internal  anhydride,  this  anhydride 
gives  no  fluorescein  Avith  resorcinol,  and  with  aniline  yields  no  anil. 
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bat  an  ayiilic  acid,  forminpf  white  needles  melting  at  220°,  together 
with  some  anilide,  CeHuCCO'NHPh)^,  crystallising  in  needles  and 
melting  at  255°. 

a-Truxillic  anhydride  yields  no  fluorescein,  and  must  be  an  external 
anhydride,  for  its  molecular  weight,  cryoscopically  determined,  corre- 
sponds with  the  formula  (C36H3o07)3.  0.  F.  B. 

Formation  of  Cycloid  Compounds  from  1  :  5-Diketones : 
Synthesis   of   a   Structural    Isomeride    of   Camphor.    By  E. 

Knoevenagel  (Ber.,  26,  1085 — 1090). — The  author  has  employed 
two  methods  for  the  synthesis  of  1  :  5-diketones.  The  first  consists 
in  the  action  of  ethylic  salts  of  unsaturated  acids  on  compounds  of 
the  type  of  ethylic  acetoacetate,  and  the  second  in  heating  ethylic 
acetoacetate  with  an  aldehyde  in  the  presence  of  a  primary  amine 
(Hantzsch).  The  formntion  of  pyridine  derivatives  from  1  :  5-dike- 
tones and  hydroxylamine,  an  example  of  which  has  recently  been 
given  in  the  case  of  benzamarone  (this  vol.,  i,  352),  is  by  no  means  a 
general  reaction. 

Those  1  :  5-diketones  which  contain  a  methyl  group  in  the  sixth 
position  from  one  of  the  carbonyl  groups  are,  when  treated  with 
condensing  agents,  converted  into  derivatives  of  Aa-ketotetrahydro- 
benzene  (compare  Hagemann,  this  vol.,  i,  393).  Thus,  from  ethylic 
deoxyhenzo'inbenzalacetoacetate     and    alkali     there     results     3:4:5- 

CPh'CHPh 
triphenyl-Ai-ketotetrahydrohenzene,     CH^p^-v pu-  >CHPh,    which 

exists  in  two  modifications,  melting  at  138°  and  180°  respectively; 
and  when  ethylic  benzylidenediacetoacetate  is  suspended  in  alcohol, 
and  treated  with  hydrogen  chloride,  the  compound 

p-rT^CMe-CH(COOEt)  .  px.p. 
'^-^\C0— CH(COOEt)'^^^      ' 

which  melts  at  86°,  is  formed.  The  compound  obtained  from  ethylic 
isohutylidenedi acetoacetate  is  denominated  by  the  author  metacamjpliOTy^ 

^^<C0-Ch'>^^'^^^^2;    it   is   a   liquid    resembling    camphoi!. 

and  menthol  in  its  odour,  and  boils  at  244 — 245°  (uncorr.).  The 
corresponding  derivative  of  the  para-series  may  be  identical  with 
ordinary  camphor.  A.  R.  L. 

Derivatives  of  Phenolphthalein  and  of  Fluorescein.    By  A, 

Haller  and  A.  Guyot  (Compt.  rend.,  116,  479 — 482). — When  care- 
fully dried  phenolphthalein  (1  mol.)  is  heated  at  130°  with  phenylio 
isocyanate  (2  -mols.),  phenolpJithaUui  hisphenylcarhamate, 

^'^^>C(C6H,-0-CO-NHPh)3, 

is  obtained.  It  crystallises  from  boiling  benzene  in  white  needles 
which  melt  at  135°.  It  is  not  attacked  by  boilin  water  but  when 
treated  with  alkalis,  or  when  heated  above  its  melting  point,  it  yields 
phenolphthalein  and  symmetrical  diphenylcarbamide. 
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Fluorescein  hisphenylcarhamate  is  obtained  in  a  similar  way,  and 
forms  pale  yellow,  microcrystalline  grains  very  slightly  soluble  in 
most  ordinary  solvents,  but  somewhat  soluble  in  acetone.  It  melts  at 
195*^,  and  splits  up  into  fluorescein  and  phenylcarbamide. 

Dihenzylphenolpldhale'in  is  obtained  by  the  action  of  benzylic  chlor- 
ide on  an  alcoholic  solution  of  sodiophenolphthalein,  and  crystal- 
lises from  a  mixture  of  benzene  and  alcohol  in  beautiful,  blue, 
nacreous  leaflets  melting  at  150°.  It  is  only  slightly  soluble  in 
boiling  alcohol  or  in  ether,  but  dissolves  readily  in  benzene.  When 
heated  with  alcoholic  potash,  it  seems  to  be  hydrolysed,  but  after  a 
time  the  solution  deposits  the  original  compound.  JSTo  oxime  is  formed 
when  it  is  heated  at  100°  with  hydroxjlamine  hydrochloride  and 
potassium  hydroxide.  When  an  alcoholic  solution  of  the  dibenzyl- 
phenolphthalein  is  heated  with  zinc  and  hydrochloric  acid,  it  yields  a 
thick,  transparent  liquid  which  solidifies  to  a  brittle,  and  sometimes 
crystalline,  mass.  This  product  is  insoluble  in  alkalis,  and  when 
treated  with  acetic  acid  and  potassium  dichromate,  it  again  yields 
dibenzylphenolphthalein. 

The  general  properties  of  dibenzylphenolphthalein,  and  more  par- 
ticularly the  fact  that  it  yields  no  oxime,  seem  to  support  Baeyer's 
view  as  to  the  constitution  of  the  phthale'ins.  C.  H.  B. 

Octonaphthylene  and  Octonaphthenic  Alcohol.     By  S.  Ju- 

KOFFSKY  (J.  Buss.  Chem.  Soc.,24,  201— 20.5).— The  chloride,  C9H15CI, 
boiling  at  167 — 168°,  obtained  amongst  the  chlorination  products  of 
octonaphthene,  was  heated  in  a  sealed  tube  with  1  part  of  dry  sodium 
acetate  and  2  parts  of  glacial  acetic  acid  for  48  hours  at  200°.  After 
pouring  into  water  and  neutralising,  the  upper  layer  was  separated, 
dried,  and  fractionated.  The  fraction  115 — 140°  was  distilled  re- 
peatedly over  sodium,  after  which  it  boiled  for  the  most  part  between 
117°  and  121°,  this  portion  being  the  octonaphthylene  already 
obtained  by  Yakofiikin.  An  attempt  was  made  to  prepare  the 
hydrocarbon  CeHij  by  the  addition  of  2  atoms  of  bromine  to  the 
octonaphthylene,  and  subsequent  separation  of  2HBr  by  heating  with 
acetic  acid  and  sodium  acetate.  No  hydrocarbon,  however,  was  ob- 
tained in  this  way,  the  product  of  the  action  boiling  at  a  high  tempe- 
rature, and  consisting  chiefly  of  the  ethereal  salt,  CH3*COOC8Hi5;  sp. 
gr.  0-9275  at  0°/0°,  b.  p.  195—200°.  From  this  acetate,  the  corre- 
sponding alcohol,  CgHis'OH,  was  obtained  by  hydrolysis,  and  dried 
by  means  of  caustic  baryta.  It  boils  at  182"5 — 184'5°,  and  has  the 
sp.  gr.  0-8920  at  0°/0°.  J.  W. 

Condensation  of  Metaphenylenediamine  with  /3-Naphthol. 
By  F.  Gaess  and  E.  Elsaesser  (Ber.,  26,  976— 981).— By  melting 
the  two  substances  together  at  250°,  a  mixture  of  mono-  and  di-y3- 
naphthylraetaphenylenediamine  is  obtained.  The  substance  described 
by  Ruhemann  (Abstr.,  1882,  391)  as  the  dinaphthyl  compound  is 
really  the  mononaphthyl  derivative. 

Mono-^-naplitliylmetaphenylenediamine,  !N'H2*C6H4*NH*CioH7,  forms 
long,  colourless  needles  with  an  asbestos-like  lustre,  melts  at  128°, 
boils  at  about  320°  under  40  mm.  pressure,  and  exhibits  in  solution  a 
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greenish-blue  fluorescence;  the  hydrochloride,  Ck,Hi4^2,HC],  forms 
white  needles  which  redden  when  kept;  the  dihydrochloride  is  a 
white  powder,  which  is  decomposed  by  boiling  water  with  formation 
of  the  monochloride ;  both  chlorides,  when  heated,  turn  red,  and  melt 
at  210° ;  an  alcoholic  solution  of  the  dihydrochloride  fluoresces 
reddish-blue.  The  sulphate,  (Ci6Hi4N2,)2,H2S04,  crystallises  ia  lus- 
trous, rhombic  plates,  with  reddish-blue  fluorescence.  The  picrate, 
Ci6Hi4]S'2,C6H3N307,  forms  golden  plates  melting  with  decomposition  at 
180°.  The  mo7iacefijl  derivative,  NHAcCeHi'NHCioHn,  is  obtained  in 
nodular  groups  of  colourless  needles  melting  at  135",  and  fluo- 
rescing reddish-blue  in  alcoholic  solution;  the  dlacetyl  derivativef 
NHAc-CeHi'NAc'CioH?,  crystallises  in  bundles  of  colourless,  non- 
fluorescent  needles  melting  at  147 — 148°.  The  benzoyl  derivative, 
NHBz'CeHi'NH'CioH:,  forms  large,  thin,  nacreous  plates  melting  at 
173°;  the  dihenzoy I  derivative,  NHBz'C6H4*]S"BzCioH7,  was  obtained 
as  colourless,  rhombic  tables  melting  at  213°;  neither  of  these  com- 
pounds fluoresces  in  solution. 

Bi-fi-naphthylmetaphemjlenedlamine,  C6H4(N'H'CioH7)2,  forms  colour- 
less needles,  fluoresces  reddish-blue  in  solution,  melts  at  192"",  and 
boils  with  partial  decomposition  above  460°  under  45  mm.  pressure. 
The  dihydrochloride,  C6H4(IS'H*CioH7,HCl)2,  is  a  white,  crystalline 
powder  which  turns  grey  and  loses  hydrochloric  acid  when  kept ;  it 
melts  at  210°,  turning  red,  and  is  deprived  of  all  its  hydrochloric  acid 
by  boiling  with  water.  No  picrate  could  be  obtained.  The  diacetyl 
derivative,  C6H4(NAc'CioU7)j,  forms  colourless  plates  melting  at  175"  ; 
the  dihenzoyl  derivative,  C6H4(]S'Bz*CioH7)2,  crusts  of  colourless  prisms 
meltingf  at  215° ;  neither  fluoresces  in  solution.  C.  F.  B. 

Preparation  of  Naphthidine.  By  F.  Reverdin  and  C.  De  La 
Harpe  {Ghem.  Zeit.,  16,  1687).— Naphthidine  (Abstr.,  1886,  245)  is 
obtained  when  a-naphthylamine  (100  grams)  is  dissolved  in  88  per 
cent,  sulphuric  acid  (lOOO  grams),  ferric  oxide  (55  grams)  added  at 
40°,  and  the  mixture  heated,  first  at  75°  and  subsequently  at  100°, 
for  several  hours.  The  product  is  poured  into  water,  the  precipitate 
collected,  washed  with  warm  water,  converted  into  base  with  alkali, 
and  crystallised  from  alcohol.  The  various  mother  liquors  appear  to 
contain  an  isomeric  base.  The  tetrazo-colours  obtained  by  combining 
diazotised  naphthidine  with  amines,  phenols,  &c.,  are  feeble. 

A.  R,.  L. 

Derivatives  of  a-Naphthylacetylene  and  of  ^-Naphthyl- 
acetylene.  By  J.  A.  Leroy  {Bidl.  Soc.  Ghim.  [3],  7,  644--649). — 
5s-Naphthylacetylene  (Abstr.,  1292,  495)  combines  with  one  equivalent 
of  sodium  or  potassium  in  the  presence  of  ether,  forming  yellow, 
pulverulent  compounds  which,  when  suspended  in  anhydrous  ether 
and  treated  with  dry  carbonic  anhydride,  yield  the  alkali  salt  of 
a-naphthylpropiolic  odd.  The  free  acid  crystallises  from  hot  water  or 
carbon  bisulphide  in  white,  silky  needles  which  become  yellowish  on 
exposure  to  light,  melts  at  138 — 139°  with  decomposition,  and  yields 
^-naphthylacetylene  when  heated  with  water  in  a  sealed  tube  at  125°. 
The  barium  salt  crystallises  with  1  mol.  H2O. 
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a-Ethylnaphthalene  is  readily  chlorinated  by  the  action  of  chlorine 
in  sunlight;  the  portion  of  the  product  boiling  at  185*^  (40  mm.)  is  the 
dichloro-derivative,  and  when  this  is  treated  with  alcoholic  potash  at 
110°,  it  is  converted  into  a-naphthylacetylene. 

The  derivatives  of  ^-naphthylacetylene  dealt  with  in  this  paper 
have  all  been  previously  described  (loc.  cit.).  A.  K.  L. 

Substantive  Cotton  Dyes  from  Diamidophenanthraquinone. 

By  S.  LiTTHAUER  (Ber.,  26,  848— 851).— It  has  been  thought  that 
meta- substituted  derivatives  of  benzidine  yield  only  dyes  which  do 
not  dye  the  cotton  fibre  directly,  but  a  consideration  of  the  cases 
of  benzidinesnlphone,  diamidodiphenylene  oxide,  and  diamidocarb- 
azole  shows  that  this  rule  does  not  hold  if  the  substituting  gi-oups 
form  a  rino-.  A  further  confirmation  of  this  is  obtained  from  the  fact 
that  diamidophenanthraquinone  yields  substantive  dye  stuffs. 

Phenanthraquinonedisazoresorcinol,        I       I  /r\tT\  '      ^^■' 

tained  by  adding  a  diazotised  solution  of  the  diamidoquinone  to 
resorcinol,  is  violet  when  moist,  dark  green  and  of  metallic  lustre 
when  dry.  Phenanihraquinonedisazo-fS-napTithol,  obtained  in  a  similar 
manner  from  /:J-naphthol,  is  bluish-red  when  moist,  green  and  metallic 
when  dry.  Phe7ia7ithraquinonedisazo- ex,- naphthoic  from  a-naphthol,  is 
rather  redder  in  colonr  when  moist.  Fhenanthraquinonedisazo-/i^ 
naj)Mhylamine,  from  yS-naphtbylamine,  is  bluish-red  when  moist. 

g.  F.  B. 

Action  of  Sulphuric  acid  on  Menthol.  By  Tolotchko  (/.  Russ. 
Chem.  80c. ,  24,  249 — 250). — By  acting  in  the  cold  with  sulphuric 
acid  on  menthol,  the  author  was  unable  to  prepare  the  menthene  of 
Walther  and  Beckmann,  but  obtained  instead  of  it  a  hydrocarbon^ 
Ck.Hso,  mentholene,  which  exhibits  the  properties  of  the  poly  methylenes. 
It  boils  at  168 — 169°  under  a  pressure  of  760  mm.,  and  has  the  sp.  gr. 
0"8066  at  0°jO°.  Bromine  is  only  slowly  decolorised  by  the  hydro- 
carbon, hydrogen  bromide  being  evolved.  A  weak  solution  of  potas- 
sium permanganate  was  not  entirely  decolorised  after  two  weeks, 
although  the  hydrocarbon  was  shaken  up  with  it  daily  for  8 — 10  hours- 
at  50°.  The  action  of  sulphuric  acid  on  borneol  is  under  investigation 
by  the  author.  J.  W. 

Camphor.  By  G.  Oddo  (Gazzetta,  23,  i,  70—85,  85— 90).— Tho 
author  shows  that  the  same  camphocarboxylic  acid  is  obtained  from 
camphor  (compare  Briihl,  Abstr.,  1892,  200),  and  from  bromo- 
camphor  by  treatnEient  with  sodium,  and  subsequently  with  carbonic 
anhydride ;  it  is  quantitatively  converted  into  bromocamphocarb- 
oxylic  acid  by  the  action  of  bromine  on  its  absolute  alcoholic  solution- 
(compare  de  Santos  and  Silva,  Abstr.,  1874,  70).  On  boiling  the 
bromo-acid  with  water,  ordinary  bromocamphor  melting  at  76°  is 
obtained. 

In  an  appendix  to  this  paper,  the  author  defends  the  constitutional 
formula  previously  suggested  by  him  for  camphor  (Abstr.,  1892, 
724),  and  criticises  adversely  those  proposed  by  Briihl  (loc.  cit.)^  and 
by  Collie  (Abstr.,  1892,  864). 
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On  adding  sodium  nitrite  solution  to  camphocarboxylic  acid,  sus- 
pended in  water,  isonitrosocamphor  is  formed,  and  is  then  partially 
converted  inio  the  camphorquinone  described  by  Claisen  and 
Manasse  (Abstr.,  1889,  619).     Camphocarboxylic  acid  should,  there- 

PTT'f^OOTT 
fore,  contain  the  group  C8Hii<  I  *  ^    ^    p 

Ethereal  Salts  of  Camphoric  acid.  By  J.  W.  Bruhl  {Ber.y 
26, 1097— 1099).— A  reply  to  Walker  (Ber.,  26,  600). 

Derivatives  of  Campholenic  acid.  By  W.  Thiel  (Ber.,  26, 
922 — 926). — The  nitrile  of  campholenic  acid  is  a  colourless  liquid^ 
and  boils  at  224°  (uncorr.),  and  not  at  216 — 218^  as  stated  by 
Groldschmidt  and  Ziirrer  {Ber.,  17,  2070).  It  is  converted  into 
potassium  campholenate  by  prolonged  boiling  with  alcoholic  potash, 
but  a  pure  preparation  cannot  be  obtained  unless  the  traces  of  cam- 
pholenamide,  which  is  also  formed,  are  extracted  from  the  aqueous 
alkaline  solution  with  ether.  Pure  campholenic  acid  distils  at 
255—2.56°. 

Campholene  is  obtained  by  boiling  campholenic  acid  in  a  reflux 
apparatus.  It  boils  at  129 — 130*5°.  The  author  was  unable  to 
obtain  a  pure  product  by  the  distillation  of  calcium  campholenate 
with  soda-lime.  When  treated  with  bromine  in  the  presence  of 
water,  hydrogen  bromide  is  evolved  and  resinous  products  are 
obtained.  In  the  absence  of  water,  when  treated  with  bromine  in. 
chloroform  solution  at  —15°,  it  yields  b.  dibromide,  doHisBrgOo,  which 
melts  at  96-5—9;°. 

IsohydroxycampJioric  acid,  doHieOs,  is  obtained  together  with  acetic 
acid  by  oxidising  campholenic  acid  with  chromic  acid.  It  crys- 
tallises from  chloroform  in  slender  needles,  from  water  in  large, 
vitreous  prisms,  melts  at  129 — 1,30-5°,  is  bibasic,  and  yields  easily 
soluble  salts.  It  is  isomeric  with  a-hydroxycamphoric  acid  {Annaleriy 
145,  212)  and  camphoric  acid  (Annalen,  163,  333). 

Isocamphoronic  acid,  CgHuOfi,  is  obtained  by  the  further  oxidation  of 
the  preceding  acid.  It  crystallises  from  nitric  acid  in  large  prisms, 
melts  at  166—167°,  and  is  tribasic.  E.  C.  R. 

Glucosides  of  the  Convolvulaceae.  By  'N.  Keomer  {Chem, 
Centr.,  1893,  i,  310—312  ;  from  Pharm.  Bwid.,  31,  625—630,  641— 
646,  657—662,  673—678,  689—694,  705—712,  721—723,  737—743, 
753 — 758,  and  769 — 771). — Scammonin,  CgsHiseOjo,  the  resinous 
glucoside  of  the  roots  of  Convolvulus  scammonia,  melts  at  123-68°  (corr.), 
has  [a]D  =  —2306°,  and  is  a  white,  amorphous  powder,  soluble  in 
alcohol,  ether,  chloroform,  &c.,  insoluble  in  light  petroleum  and 
water.  It  is  an  acid  anhydride,  and  by  the  action  of  alkalis  is 
hydrolysed  into  the  bibasic  scammonic  acid,  C02H44O13,  an  amorphous, 
yellow  substance  of  strongly  acid  reaction,  which  decomposes  carb- 
onates. 

Scammonin  is  oxidised  by  nitric  acid  into  oxalic,  valeric,  and 
butyric  acids,  carbonic  anhydride,  and  an  acid  melting  at  101°,  which 
is   isomeric    with    sebacic    acid.     Potassium    permanganate   oxidises 
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scammonin  to  oxalic  and  valeric  acids,  and  th6  monobasic  scammonoliG 
<Lcid,  C1GH30O3,  which  forms  a  wavellite-like  mass  melting  afc  66'S°, 
When  hydroljsed  with  mineral  acids,  scammonin  yields  scammonole^ 
C16H30O3  +  JH2O  (2  mols.),  which  melts  at  63 — 77",  valeric  acid 
(4  mols.),  and  a  sugar  (6  mols.),  which  is  closely  related  to  mannose; 
the  latter  is  fermentable,  does  not  crystallise,  and  has  a  rotatory  power 
of  + 1 7-  78°  at  19°.  0-00763  gram  of  the  sugar  reduces  1  c.c.  of  Fehlincr's 
solution.  The  penfabenzoyl  compound,  C6H7O6BZ5,  is  a  white  powder, 
and  melts  at  63°;  the  phenylhydrazine  compound,  forms  clear,  yellow- 
needles,  and  melts  at  191°. 

Turpethin,  C76H12SO36,  the  glucoside  of  the  roots  of  Ipomcea  turpethum^ 
is  an  amorphous,  yellow  powder,  colourless  in  thin  layers,  and 
melts  at  146*8°  (corr.)  ;  it  has  a  rotatory  power  of  —BO"  14°,  and  is 
^sparingly  soluble  in  chloroform,  soluble  in  alcohol  and  acetic  acid. 
When  treated  with  alkalis,  it  yields  turpethic  acid,  a  yellow,  hygro- 
scopic mass.  By  oxidation  with  nitric  acid,  turpethin  yields  oxalic, 
isobutyric,  and  sebacic  acids  and  carbonic  anhydride,  whilst  potassium 
permanganate  oxidises  it  to  oxalic,  isobutyric,  and  turpetholic  acids. 
When  hydrolysed  with  mineral  acids,  it  yields  isobutyric  acid  (1  mol.), 
turpethole,  Ci6H3oO(?Ci6H3o03),  a  substance  forming  feathery,  inter- 
laced crystals,  and  melting  at  85*76°  (1  mol.),  glucose  (3  mols.),  and 
a  viscid,  liquid  acid,  which  was  not  isolated   but  gave  a  silver  salt, 

Ca5ll2705Ag. 

Turpetliolic  acid,  C16H32O4,  is  obtained,  as  above  mentioned,  and 
also  by  the  action  of  alkalis  or  their  carbonates  on  turpethole.  It 
forms  a  hard,  white,  crystalline  mass,  melts  at  88*4°,  and  is  soluble  in 
alcohol,  sparingly  soluble  in  ether;  turpethole  seems  to  be  the 
anhydride  of  turpetholic  acid.  A.  J.  G. 

Active  Principles  of  Bryony  Root.  By  Masson  (J.Pharm.  [5], 
27,  300 — 307). — Bryony  root  is  extracted  with  cold  3  per  cent. 
hydrochloric  acid,  the  extract  precipitated  by  tannin,  the  purified 
precipitate  extracted  with  alcohol,  and  the  bryonin  liberated  in  an 
impure  state  by  zinc  oxide.  It  is  purified  by  dissolving  it  in  hydro- 
chloric acid,  removing  the  acid  by  dialysis,  drying  the  residue,  dis- 
solving in  alcohol,  and  precipitating  the  pure  substance  with  ether. 

Bryonin,  C34H4SO9,  is  a  white,  very  bitter,  amorphous  powder,  and 
dextrorotatory,  [ajp  =  -f  41"25°.  It  is  precipitated  by  tannin  and 
a,mmoniacal  lead  acetate,  and  is  hydrolysed  by  dilute  sulphuric  acid 
into  glucose  and  a  resinous  substance,  hryogenin,  CUH19O2,  which  melts 
at  210°,  and  is  dextrorotatory,  [ajj)  =  H-105°.  This  dissolves  in 
concentrated  sulphuric  acid  to  a  red  solution,  which  changes  to  purple 
on  heating,  and  from  which  a  purple  precipitate  is  then  obtained  on 
the  addition  of  water.  The  residue  left  after  extracting  the  root  with 
water  yields  a  resin  on  further  extraction  with  alcohol.  Bryoresin, 
CstHgsOis,  is  a  red,  amorphous  substance  which  softens  at  1.5°,  but 
becomes  liquid  only  at  250°,  It  forms  compounds  with  alkalis,  lead, 
and  copper.  Jx.  W. 

Saponins.  By  R.  Robert  {Ghem.  Ce7i^r.,  1893,  i,  32,  33 ;  from 
TTiarm.  Post,  25,  1141—1144,1168—1171;    compare  Abstr.,  1891, 
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1532).  A  large  number  of  glucosides  are  compreliended  under  the 
name  of  saponin  substances,  and  are  characterised  hj  the  properties 
that  their  aqueous  solutions  froth  strongly,  that  they  prevent  the 
deposition  of  finely-divided  precipitates,  &c.  Chemically,  they  belong 
to  several  series,  but  those  of  the  general  formuloB  CiJI^nsOio  are 
especially  numerous,  and  of  these  the  following  list  is  given : — 
CitHsgOio:  Saponin,  senegin,  Quillaja-sapotoxin,  Sapindus-sapotoxin,. 
Gypsophila-sapotoxin,  Agrostemma-sapotoxin.  CisHssOiq:  Saponin  II^ 
digitonin  (Sclimiedeberg),  saporubin,  senegin,  assamin.  C19H30O10  : 
Saponin  III,  quillajic  acid,  polygalic  acid,  Herniaria-saponin. 
C20H32O10:  Cyclamin,  digitonin  (Paschkis),  Merck's  quillajic  acid^ 
Sarsaparilla-saponin.  C22H36O10  :  Sarsasaponin.  C26H440in :  Parillin. 
C26H50O10 :  Melanthin.  There  is  some  doubt  as  to  whether  certain 
of  these  substances  really  belong  to  this  series,  but  it  is  probable  that 
dulcamarin,  C22H31O10,  and  syringin,  CnHoeOio,  will  on  further  investi- 
gation be  found  to  do  so.  Some  other  glucosides  of  quite  different 
composition,  for  instance,  paridin,  C16H23O7,  judged  by  their  pro- 
perties, belong  to  the  saponin  substances. 

The  original  paper  contains  a  classified  list  of  the  plants,  140  in 
number,  in  which  saponin  substances  have  been  detected. 

A.  J.  G. 

Action  of  Phosphoric  Chloride  on  Santonin.  By  J.  Klein 
Ber.,  26,  982 — 1)83). — The  product  of  the  action  of  phosphoric 
chloride  on  santonin  has  not  the  formula  C15H16OCI2  (this  vol.,  i,  112), 
but  C15H15CI3O2;  the  third  chlorine  atom  seems  to  be  in  the  ring. 
The  substance  melts  with  decomposition  at  171 — 172°,  and  yields  a 
hydrazone  with  phenylhjdrazine ;  it  has  the  properties  of  an  un- 
saturated compound.  The  facts  favour  the  conclusion  that  santonin 
is  a  ^-lactone,  and  contains  two  carbon  atoms  which  are  capable  of 
forming  a  double  bond  between  them,  which  double  bond  is  probably 
in  the  lactone  ring.  0.  F.  B. 

Derivatives  of  Santonin.  By  J.  Klein  (Ber.,  26, 1069—1071). 
— A  reply  to  Oannizzaro  (this  vol.,  i,  364). 

Fumaroid  and  Maleinoid  Structure  of  some  Derivatives  of 
Santonins.  By  G.  Grassi-Ckistaldi  (Gazzetta,  23,  i,  65 — 69). — 
The  author  considers  that  santononic  and  isosantononic  acids  or  sant- 
onone  and  isosantonone,  are  respectively  fumaroid  and  maleinoid 
isomerides ;  he  is  still  engaged  on  experimental  work  in  connection, 
with  this  subject.  W.  J.  P. 

Action  of  Hydrochloric  acid  on  the  Santonones.  Bisdihydro- 
santinic  acid.  By  G.  Grassi-Cklstaldi  (Gazzetta,  23,  i,  58 — 65  ;; 
compare  Abstr.,  1892,  869;  this  vol.,  i,  110).-^ if e^%ZiC  hisdihydro- 
sanfinate,  C32H38O4,  is  prepared  by  passing  hydrogen  chloride  through 
a  solution  of  santonone  or  isosantonone  in  methyl  alcohol ;  after  puri- 
fication, the  salt  is  obtained  in  colourless,  thin  needles  melting  at 
131°  ;  it  is  soluble  in  aloohol,  ether,  benzene,  ethylic  acetate,  and 
chloroform,  sparingly  so  in  light  petroleum.     It  has  a  specific  rota- 
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tion  [ajo  =  +  97"1°  in  a  2*65  per  cent,  benzene  solution  at  24^  and 
has  a  normal  molecular  weight  in  freezing  benzene  or  acetic  acid. 

Bisdlhjdrosanhmo  acid,  C.(^cH.CMe:C-CH:C.CHMe.COOH/; 
is  obtained  by  boiling  its  methyl  ic  salt  with  alcoholic  baryta,  adding 
hydrochloric  acid,  and  crystallising  the  precipitated  acid  from  alcohol ; 
it  forms  colourless,  silky  needles  melting  at  215°,  and  has  a  speci6c 
rotatory  power  [a]  D  =  -I- 34*9°  in  a  1-65  percent,  acetic  acid  solu- 
tion at  24;°.  The  acid  is  sparingly  soluble  in  alcohol,  glacial  acetic 
^cid,  benzene,  or  ether  ;  it  is  insoluble  in  carbonates  or  caustic  alkalis 
in  the  cold,  and  its  salts  are  decomposed  by  passing  a  current  of 
carbonic  anhydride  through  their  solutions.  Nearly  all  tho  salts  are 
insoluble  in  water,  with  the  exception  of  those  of  the  alkali  metals. 

W.  J.  P. 

Methylbrazilin.  By  J.  Herzig  {Monatsh.,  14,  56 — 58).— Methyl- 
brazilin,  which  melts  at  137 — 138°,  proves  to  bea  trimethyl  compound 
having  the  formula  CiGHioOsMeg,  and  not  a  tetramethyl  compound,  as 
stated  by  Schall  and  Dralle  (compare  Abstr.,  1888,  295 ;  1889,  55, 
1004).  G.  T.  M. 

Constitution  of  Five-membered  Rings.  By  E.  Bamberger 
(Annalen,  273,  373 — 379). — A  reply  to  Ciamician  and  Hinsberg. 

F.  S.  K. 

Synthesis  of  Oxypyridine  and  Oxypiperidine  Bases.    By  A. 

Ladexbdrg  (Ber.,  26,  1060—1069 ;  compare  Abstr.,  1890,  67  ;  1891, 
1092). — The  author  has  prepared  1-methylpipecolylalkine  from  pure 
picoline,  and  confirms  the  physical  constants  previously  given  by 
iiim  for  it  and  its  derivatives,  so  that  Lipp's  compound  (Abstr.,  1891, 
1245)  was,  perhaps,  a  stereoisomeride. 

l-Methylvinylpiperidine,  CsNHgMe-CaHa,  is  obtained  by  gradually 
adding  concentrated  sulphuric  acid  in  the  cold  to  a  solution  of  hydro- 
tropine  in  glacial  acetic  acid  and  heating  the  mixture  at  190°.  It  is 
a  colourless  liquid  having  the  odour  of  coniine  and  tropidine,  boils  at 
159 — 162°,  and  is  soluble  in  an  equal  volume  of  water;  the  platino- 
chloride  melts  at  197—198°. 

The  author  has  failed  to  obtain  tropine  by  the  oxidation  of  hydro- 
tropine  with  various  reagents.  When  an  aqueous  solution  of  hydro- 
tropine  is  boiled  with  chloranil,  a  base  is  produced  giving  an  auro- 
chloride  and  mercurochloride  differing  only  in  melting  point  from 
those  of  tropine ;  whilst  by  oxidising  benzoylhydrotropeine  with 
hydrogen  peroxide  and  boiling  the  product  with  potash,  a  similar  base 
is  obtained  yielding  a  mercurochloride  melting  at  210°,  an  aurocliloride 
meltino-  at  180°,  and  a  crystalline  methochloride.  This  base,  which 
may  be  a  mixture  of  tropine  and  hydrotropine,  is  provisionally  named 
x-tropine  ;  it  yields  a  compound  (cc-homat rapine)  with  mandelic  acid, 
having  mydriatic  properties.  The  author  contends  that,  although  he 
has  failed  to  synthesise  tropine,  the  last-described  base  so  closely 
resembles  that  compound  in  its  properties,  that  the  experiments  may 
be  taken  as  a  confirmation  of  his  previously  published  views  on  the 
constitution  of  tropine. 
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The  remainder  of  the  paper  is  polemical,  and  the  author  upholds 
his  formulas  against  those  proposed  by  Merlin  (Abstr.,  1892,  359), 
which  he  regards  as  based  on  fictitious  evidence.  He  is  able  to  agree 
with  Merlin  in  regard  to  the  constitution  of  one  compound  only, 
namely,  that  of  tropilidene.  A.  R.  L. 

Resolution  of  /3-Pipecoline  into  its  Optical  Isomerides.  By 
A.  Ladenburg  {Ber.,  26,  1069). — Experiments,  which  are  still  in 
progress,  have  proved  that  yS-pipecoline  may  be  resolved  into  its 
optical  isomerides  by  crystallising  its  tartrate  (compare  this  vol., 
i,  442).  A.  R.  L. 

Penthiazolines.  By  G.  Pinkus  (Ber.,  26,  1077— 1084).— Penthi- 
azolines  are  obtained  more  readily  from  thiamides  a.nd  tri methylene 
chlorobromide  than  when  trimethylene  bromide  is  used,  probably  on 
account  of  the  lower  melting  point  of  the  former. 

Mesophenylpenthiazoluie,  CPh<^^^^.QTT^]>CH2,  is  obtained  by  heat- 
ing together  thiobenzamide  and  trimethylene  chlorobromide.  Ifc 
crystallises  from  water  in  small,  white  needles,  melts  at  44 — 45°,  is 
volatile  with  steam,  but  cannot  be  distilled  alone  without  decomposi- 
tion. The  'platinocMoride  melts  at  185°,  and  the  luercurochloride 
at  140 — 142°.  When  heated  in  a  sealed  tube  with  hydrochloric  acid 
at  200 — 210°,  it  yields  benzoic  acid  and  amidopropyl  mercaptan, 
together  with  hydrogen  sulphide ;  whilst  homotaurine  and  its  benzoyl 
derivative  are  formed  when  it  is  heated  on  the  water-bath  with  brom- 
ine water.  The  methiodide,  CioHnNS,MeI,  is  obtained  by  treating 
the  new  base  with  methylic  iodide ;  it  melts  at  184°,  is  decomposed  by 
hydrochloric  acid  and  bromine  water  in  a  manner  analogous  to  the 
parent  compound,  yields  an  oily  compound,  C22H28N2S2O2,  on  treatment 
with  alkali,  and  when  shaken  with  moist  silver  chloride,  the  metho- 
chloride  is  formed,  the  platinocMoride  of  which  melts  at  191°. 

Mesorthotolylpenihiazoline  is  an  oil,  and  mesoparatolylpenihiazoline 
melts  at  52 — 58°. 

Mesohenzylpenthiazoline,  prepared  from  phenylacetic  thiamide  and 
trimethylene  chlorobromide,  is  a  liquid  of  sp.  gr.  1"113  at  15°,  having 
an  odour  resembling  that  of  hemlock. 

Mesomefhylpenthiazoline  is  obtained  from  thiacetamide  and  tri- 
methylene chlorobromide ;  the  yield  is  poor.  It  is  a  colourless  liquid 
miscible  with  water,  boils  at  173°  (757  mm.)  ;  the  picrate  melts  at 
138°.  Mesomethylthiazoline  (Abstr.,  1891,  81G)  can  be  prepared 
from  thiacetamide  and  ethylene  dibromide. 

A  compound,  CHHi6ClBrN2S202,  melting  at  102 — 103°  is  obtained  by 
heating  xanthogenamide,  OEt*0S*NH2,  with  trimethylene  chloro- 
bromide. A.  R.  L. 

Formation  of  Isoquinoline.  By  E.  Fischer  {Ber.,  26,  764— 
765  ;  compare  P.  Fritsch,  this  vol.,  i,  366). — -Benzoylacetalamine 
hydrochloride  is  dissolved  in  fuming  sulphuric  acid,  and  the  dark-red 
solution  allowed  to  remain  for  24  hours  ;  on  dilation  and  neutralisa- 
tion, isoquinoline  is  obtained ;    it  was  identified  by  means  of    the 
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platinoctloride.  With  concentrated  sulphuric  acid,  the  aldehyde 
yields  a  base  which  is  volatile  with  steam,  and  is  probably  a  hydroiso- 
quinoline. 

Benzoylacetalairjine,  on  treatment  with  fuming  sulphuric  acid,  also 
yields  a  crystalline  condensation  product  which  is  being  further  in- 
vestigated. •  J.  B.  T. 

Triphenylpiperazine.  By  L.  Gaezixo  (Gazzetta,  23,  i,  9 — 20; 
ccmpare  Abstr.,  1892,  633). — The  author  gives  a  new  method  for 
preparing  triphenyltetrahydropyrazine  by  which  a  good  yield  (83  per 
cent.)  may  be  obtained  and  the  formation  of  diphenylpiperazine 
avoided.  The  former  substance  melts  at  130 — 131°,  boils  above  360"* 
under  240  mm.  pressure,  and  crystallises  in  the  orthorhombic  system, 
a:h:c  =  0-7657  : 1  :  1*8624 ;  its  benzene  and  ethereal  solutions  show 
an  intense  blue  fluorescence.  On  reduction  with  tin  and  hydro- 
chloric acid,  triphenyltetrahydropyrazine  yields  ethylenediphenyl- 
diamine  and  acetophenone ;  this  is  the  result  of  simultaneous 
hydrolysis  and  reduction,  and  is  the  first  recorded  case  in  which  the 
nitrogen  ring  has  been  broken,  yielding  the  substances  from  which  the 
condensation  product  was  originally  formed.  Triphenyltetrahydro- 
pyrazine,  dissolved  in  absolute  alcohol,    is  reduced  by  sodium   with 

formation  of  trijplienyl^i^perazine^  '^^''^'^CH^'rHPh-^'^'^^  '  ^^^^  base 
is  obtained  in  small  needles  melting  at  101 — 102°,  and  its  solution  in 
benzene,  ether,  or  light  petroleum  shows  a  blue  fluorescence.  It  dis- 
solves in  mineral  acids  and  is  precipitated  unchanged  by  water;  it 
does  not  reduce  metallic  salts  or  yield  definite  double  salts.  The 
^icrate  forms  small,  yellow  crystals  melting  at  173 — 175°.  The  platmo- 
chloride,  C22H22N2,H2PtC]fi,  is  obtained  in  minute,  yellow  crystals  which 
decompose  at  about  220° ;  it  is  insoluble  in  ether  or  water,  but  dis- 
solves in  alcohol.  An  ethereal  solution  of  triphenylpiperazine  absorbs 
the  quantity  of  bromine  necessary  to  form  a  mono-substitution  deriva- 
tive ;  one  half  of  the  liberated  hydrogen  biomide  is  retained  bv  the 
solution.  W.  J.'P. 

Pyrazolone.  By  B.  v.  Rothenburg  (Ber.,  26,  868 — 872;  com- 
pare this  vol.,  i,  367,  368). — The  preparation  of  pure  pyrazolone 
from  the  carboxylic  acid  is  attended  with  considerable  difficulty- 
owing  to  the  small ness  of  the  yield;  it  was  finally  obtained  as  a 
colourless  oil  which  boils  at  152 — 157°,  and  is  fairly  stable  towards 
light;  the  darkening  sometimes  observed  is  probably  due  to  the 
presence  of  a  small  quantity  of  impurity,  which  boils  at  203 — 205°, 
and  may  consist  of  dipyrazolone  ketone.  The  vapour  density  of  pyrazo- 
lone, obtained  by  Victor  Meyer's  method,  confirmed  the  formula 
C(eH4N20.  The  derivatives  have  only  been  obtained  in  small  quantities  ; 
4-ikonitrosopyrazolone  is  a  reddish-yellow  oil,  which  crystallises  in. 
the  cold,  4i-azohenzenepyrazolone  is  also  red  and  has  acid  properties, 
and  Ai-heiizalpyrazolone  has  likewise  a  red  colour.     Pyrazoloiialdehyde, 

NH-N 
C0<^„   'j  ^TTr»     ^^  obtained  by  distilling  calcium  pyrazolonecarb- 

oxylate  with  time  and  calcium  formate ;  it  passes  over  as  a  yeUow  oil 
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wliic^T  quickly  crystallises,  and  has  all  the  usual  properties  of  an 
aldehyde. 

The  author  has  investigated  the  action  of  hydrazine  hydrate  on 
ethylic  oxalodiacetate,  in  the  hope  of  obtaining  bispyrazolone,  but  the 
reaction  proceeds  in  the  same  manner  as  with  other  orthodiketones. 
The  ethylic  oxalodiacetate,  C202(CH2*COOEt)2,  was  obtained  from  the 
residues  from  the  preparation  of  ethylic  oxalacetate,  and  was  found 
by  the  author  to  crystallise  from  dilute  alcohol  in  flat  needles  melting 
at   82 — 83°.      It  reacts  violently  with  hydrazine    hydrate    forming 

ethylic  /3-hydrazo-A-ketadipate,  ;^jj>^<co.CH -COOEt'  ^^'^^ 
crystallises  from  very  dilute  alcohol  in  brownish-yellow  needles, 
melts  at  93°,  and  yields  hydrazine  sulphate  on  boiling  with  dilute 
sulphuric  acid. 

Hydrazine  hydrate  acts  on  ethylic  allylacetoacetate  in  the  normal 
manner  yielding  S-methyl-i-allylpyi-azolone, 

T.=;:CMe 

^co-ch-ch2-ch:ch2, 

which  crystallises  from  alcohol  in  plates,  melts  at  195°,  shows  the 
characteristic  reactions  of  the  pyrazolones,  and  like  all  the  3  :  4-deriva- 
tives  gives  an  intense  reddish-brown  coloration  with  ferric  chloride. 
The  hydrate  also  combines  readily  with  ethylic  acetyltrimethylene- 
carboxylate  yielding  Z-methyl-4i-trimetlliylenepyrazolone^ 

CH2^    ^CMeiK    ' 

which  crystallises  in  almost  colourless  needles,  melts  at  195'',  and 
gives  the  characteristic  brown  coloration  with  ferric  chloride,  but 
does  not  combine  with  diazobenzene  chloride  and  nitrous  acid. 

H.  G.  C. 

Synthesis  of  Pyrazole  Derivatives  by  means  of  Ethylic  Diazo- 
acetate.  By  E.  Buchner  {Annalen^  273,  214 — 231). — The  com- 
pounds formed  by  the  combination  of  ethereal  salts  of  unsaturated 
acids  with  those  of  diazoacetic  acid  are  derivatives  of  pyrazole. 
Methylic  acetylenedicarboxylate,  for  example,  combines  with  methylic 
diazoacetate  forming  in  all  probability  an  unstable  compound  of  the 

^.^  ^.       COOMe-C— CH-COOMe       ^.  ,     , 
constitution   ^^^, ,    W  ^^.  '  ,  which  then  undereroes  mtra- 

COOMe*C-N.N  ^ 

molecular  change  into  methylic  pyrazoletricarboxylate, 

COOMe-C^^C-COOMe 

COOMe-C-NH-N 

Other  acetylenic  ethereal  salts,  methylic  phenylpropiolate,  for  example, 
behave  in  a  similar  manner,  but  ethylenic  derivatives  such  as  the 
ethereal  salts  of  acrylic,  fumaric,  maleic,  aconitic,  itaconic,  citraconic, 
cinnamic,  and  benzalacetic  acids  yield  reduction  products  of  pyrazole  or 
pyrazoline  derivatives.  Methylic  fumarate  and  methylic  diazoacetate, 
VOL.  LXIY.  i.  2  fc 
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for  instance,  may  be  assumed  to  combine  to  form  mefhylic  psuedo- 

,.        .      ,        ,  COOMe-CH-CH-COOMe      ,  .  ,    .    . 

pyrazolmetricarboxylate,  isr-Tvr.PTT.rnOM  '  '^^^°*^  ^  imme- 

diately converted  into  methylic  pyrazolinetricarboxylate, 

COOMe-C CH-COOMe 

N-NH-CH-COOMe' 
by  intramolecular  change. 

The  pyrazole  nucleus,  like  that  of  benzene,  is  extremely  stable, 
probably  owing  to  the  existence  of  central  Unkings  ;  its  constitu- 
tion may  therefore  be  represented  in  the  manner  shown  above  in  order 
to  express  the  difference  in  behaviour  between  pyrazole  and  pyrroline. 
Pyrazoline  derivatives,  on  the  other  hand,  behave  like  fatty  sub- 
stances, so  that  the  nucleus  may  be  represented  as  unsaturated  in 
the  ordinary  manner. 

Eihereal  salts  of  halogen-substituted  acids,  such  as  those  of  bromo- 
maleic,  a-bromocinnamic,  /9-iodopropionic,  a/3-dibroraopropionic,  and 
a/3-dibromosuccinic  acids,  also  combine  with  ethereal  salts  of  diazo- 
acetic  acid  yielding  halogen  derivatives  of  pyrazoline,  which  are 
extremely  unstable,  being  converted  into  pyrazole  derivatives  with 
elimination  of  a  halogen  acid. 

The  most  important  reactions  of  pyrazoline  derivatives  are  the 
following : — The  silver  salts  of  the  pyrazolinecarboxylic  acids  are 
converted  into  silver,  carbonic  anhydride,  and  pyrazole  when  heated 
in  a  stream  of  carbonic  anhydride.  When  the  acids  are  carefully 
oxidised,  they  are  converted  into  pyrazolecarboxylic  acids,  but  at  the 
same  time  carbonic  anhydride  is  eliminated,  so  that  a  mixture  of  acids 
is  obtained.  Ethereal  salts  of  pyrazolinecarboxylic  acids  are  readily 
converted  into  the  corresponding  pyrazole  derivatives  on  treatment 
with  bromine,  the  substitution  product  first  formed  being  decom- 
posed with  liberation  of  hydrogen  bromide.  On  reduction,  the  pyr- 
azoline derivatives  are  converted  into  pymzolidine  derivatives. 

The  extreme  instability  of  the  pyrazoline  nucleus  is  strikingly 
illustrated  by  the  readiness  with  which  the  ethereal  salts  of  the 
pyrazolinecarboxylic  acids  are  converted  into  trimethylene  derivatives 
with  evolution  of  nitrogen  (compare  Abstr.,  1888,  1274;  1890,  736; 
1892,  849)  ;  pyrazoline  derivatives  are  also  unstable  towards  boiling 
mineral  acids,  being  generally  converted  into  hydrazine,  carbonic 
anhydride,  and  products  of  unknown  composition.  F.  S.  K. 

Pyrazoline-3 : 5-dicarboxylic  acid.      By  E.  Buchner  and  A. 
Papendieck  {An7i,alen,  273,  232—238;  compare  Abstr.,  1890,  736).— 
Methijlic   pyrazoline-3  :  6-dicarhoxylate*  C7B.10N2O4,   is    formed  when  . 
methylic  acrylate  is  carefully  treated  with  methylic  diazoacetate,  care 
being  taken  that  the  temperature  of  the  mixture  does  not  rise  above 

4        3 
CH2CH 
*  The  pjrazoline  ring  is  numbered  thus  :     |         II       . 

5CH2N2 

.  1 NH 
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50°  or  so  ;  when  a  mixture  of  the  two  ethereal  salts  is  heated  im- 
mediately on  the  water-bath,  explosive  combination  ensues.  It 
crystallises  well  from  boiling  methyl  alcohol  and  hot  water,  melts 
at  94°,  and  is  decomposed  by  boiling  dilute  sulphuric  acid  with  form- 
ation of  carbonic  anhydride  and  hydrazine ;  when  treated  with 
bromine  in  choroform  solution,  it  is  converted  into  methylic  pyrazole- 
dicarboxylate,  melting  at  151  "5°  (see  below).  The  silver  derivative, 
C7H9N204Ag,  is  a  yellowish-brown  powder. 

Pyrazoline-3  :  h-dicarhoxylic  acid,  C5H6lsr204,  is  formed  when  the 
metliylic  salt  is  hydrolysed  with  cold  methyl  alcoholic  potash  ;  it  crys- 
tallises in  colourless  prisms,  turns  brown  at  240°,  and  melts  at  242°, 
with  complete  decomposition.  On  oxidation  with  sulphuric  acid  and 
freshly  precipitated  manganese  dioxide,  it  yields  a  pyrazolecarboxylic 
acid,  melting  at  208 — 210°,  and  pyrazole-3  :  5-dicarboxylic  acid.  The 
silver  salt  is  a  colourless  compound,  stable  in  the  light,  and  only 
sparingly  soluble  in  boiling  water.  The  barium  salt  and  the  copper 
salt  are  readily  soluble.  yv''hen  the  silver  salt  is  heated  in  a  stream  of 
carbonic  anhydride,  it  yields  pyrazole,  melting  at  70°  (compare  Abstr., 
1889,  1214). 

HJtht/lic  pyrazolinedicarhoxylate,  C9H14N2O4,  is  formed,  together  with 
ethylic  iodacetate,  when  ethylic  ^-iodopropionate  is  heated  with  ethylic 
diazoacetate  (2  mols.)  at  100 — 110",  nitrogen  being  evolved;  it 
crystallises  in  colourless,  lustrous  prisms,  and  melts  at  99°. 

F.  S.  K. 
Pyrazolme-3  :  4:  5-tncarboxylic  acid.  By  E.  Buchkee  and 
H.  WiTTKR  (Annalen,  273,  239—245;  compare  Abstr.,  1888,  1274). 
— Methylic  pyrazoline-3  :  4  :  5-tricarboxylate  (methylic  fumaricdinzo- 
acetate),  C9H12N2O6,  is  formed  when  methylic  fumarate  or  methylic 
maleate  is  warmed  with  methylic  diazoacetate  in  light  petroleum 
solution ;  it  separates  from  ether  in  crystals,  melts  at  61°,  and  is  very 
readily  soluble  in  most  ordinary  solvents.  It  is  immediately  oxidised 
by  potassium  permanganate  in  alkaline  solution,  and  when  boiled 
with  mineral  acids,  it  is  decomposed  into  hydrazine,  carbonic  anhydr- 
ide, and  other  compounds.  The  silver  derivative  is  a  yellowish,  very 
unstable  substance,  soluble  in  ammonia. 

Pyrazoli7ie-3  : 4 :  ^-tricarhoxylic  acid,  C^^^l^^O^,  crystallises  in 
almost  colourless  needles,  has  no  definite  melting  point,  and  is  hygro- 
scopic and  very  unstable.  The  barium  salt,  (C6H3N206)2Ba3,  and  the 
silver  salt,  C6H3N206Ag3,  were  prepared  ;  the  latter  yields  pyrazole  on 
dry  distillation.  The  amide,  CeHgNgOs,  prepared  by  treating  the 
methylic  salt  with  alcoholic  ammonia,, is  a  crystalline  compound,  and 
decomposes  at  about  230°.  When  diazoacetamide  is  hea;t;ed  with 
methylic  fumarate  at  70°,  an  amide  of  the  composition 

NH2'CO-C5N2H3(COOMe)2 

is  formed ;  it  separates  from  alcohol  in  almost  colourless  crystals,  and 
melts  at  about  108".  F.   S.  K. 

Pyrazole-3 : 5-dicarboxyliG  acid.  By  E.  Buchner  and  A. 
Papenoieck  (Annalen,  273,  246 — 251). — Methylic  pyrazole-3  :  b- 
dicarbuxylatSj  C7H8N2O4,  is  obtained,  together  with  methylic  brom- 

2  /i  2 
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acetate,  when  methylic  a/3-dibromopropioiiate  is  heated  with  methylic 
diazoacetate.  It  crystallises  in  lustrous  plates,  melts  at  lf51'5°,  gives 
a  stable,  colourless  silver  derivative,  and  is  not  oxidised  by  potas- 
sium permanganate  in  alkaline  solution.  The  corresponding  acid, 
C5H4N'204,  separates  from  hot  water  in  crystals  containing  IHgO, 
and  melts  at  287 — 290°  with  decomposition  ;  it  is  extremely 
stable,  and  is  not  acted  on  by  potassium  permangranate.  The  acid 
sodium  salt,  C5H3N204Na,C5H4N204,  is  precipitated  when  a  neutral 
solution  of  the  sodium  salt  is  treated  with  a  solution  of  the  acid ;  it 
crystallises  with  IIH2O,  all  of  which  are  expelled  at  150°.  The 
calcium  salt,  C5H2N204Ca  +  6H2O,  forms  small,  lustrous  crystals,  and 
loses  its  water  at  200°.  The  barium  salt,  with  4H2O,  forms  lustrous 
prisms,  and  loses  its  water  at  180°.  The  silver  salt,  C5H2N204Ag2,  is 
readily  soluble  in  ammonia  ;  on  dry  distillation,  it  yields  pyrazole. 

F.  S.  K. 

Pyrazole-3  :  4  :  5-tricarboxylic  acid.  By  E.  Buchner  and  M. 
FiiiTSCH  (Annalen,  273,  252 — 256). — When  methylic  pyrazole- 
8:4:  5-tricarboxylate  (methylic  acetylenedicarboxylodiazoacetate, 
Abstr.,  1889,  694)  is  treated  with  concentrated  nitric  acid,  it  is  con- 
verted into  the  corresponding  acid  (acetylenedicarboxylodiazoacetic 
acid)  ;  the  latter,  on  rapid  distillation,  is  converted  into  pyrazole  and 
'pyrazole-4i-carhoxylic  acid,  C4H4N2O2,  a  yellowish,  crystalline  compound 
melting  at  275°  with  decomposition. 

Methylic  pyrazole-3  :  4  :  5-tricarboxylate  is  formed,  together  with 
methylic  bromacetate,  by  the  action  of  methylic  diazoacetate  on 
methylic  bromomaleinate ;  it  can  also  be  obtained  by  treating  the 
diazo-compound  with  methylic  dibromosuccinate.  F.  S.  K. 

Preparation  and  Derivatives  of  Pyrazole.  By  E.  Buchner 
and  M.  Fritsch  (Annalen,  273,  256—266;  compare  Abstr.,  1889, 
1214). — Bromopyrazole  melts  at  96 — 97°,  not  at  87 — 88°,  as  pre- 
viously stated  ;  its  nitrate,  C3H3N2Br,HN03,  separates  from  boiling 
water  in  crystals  melting  at  184 — 185°  with  decomposition;  its  silvtr 
derivative  has  the  composition  C3H2N'2BrAg. 

lodopyrazole,  C3H3N2I,  prepared  by  treating  the  silver  derivative  of 
pyrazole  with  an  ethereal  solution  of  iodine,  crystallises  in  colourless 
needles,  melts  at  108'5°,  and  forms  a  colourless  silver  derivative. 

Nitropyrazole,  C3H3N3O2,  is  formed  when  pyrazole  is  heated  at  100° 
with  a  mixture  of  fuming  nitric  acid  and  anhydrosulphuric  acid  ;  it 
crystallises  in  colourless  needles,  melts  at  162°,  and  explodes  slightly 
when  heated  on  platinum  foil.  F.  S.  K. 

Imidazoles.  By  E.  Bamberger  (Annalen,  273,  267 — 269). — The 
author  regards  the  benzimidazoles  as  hexacentric  compounds,  and 
represents  the  nitrogen  atom  of  the  imido-group  as  being  penta- 
valent,  the  other  trivalent,  as  shown  in  the  formula 


/IV- 

r ""  i 


NH 
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Arcording  to  this  view,  the  basicity  of  tlie  imidazoles  is  independent 
of  the  iraido-group,  which,  being  saturated,  cannot  form  additive 
products  with  acids.  The  experiments  described  in  the  following 
papers  were  undertaken  with  the  object  of  settling  the  constitution 
of  the  benzimidazoles  and  of  elucidating  their  methods  of  formation. 

F.  S.  K. 

Constitution  and  Formation  of  Benzimidazoles.  By  E.  Bam- 
berger aad  J.  LoRENZEN  (Annalen,  273,  269 — 302  ;  compare  Abstr., 
1892,  631  and  632). — The  facts  which  point  to  the  conclusion  that 
the  two  nitrogen  atoms  in  the  benzimidazoles  have  different  functions 
are  the  following : — Although  the  benzimidazoles  contain  two  atoms 
of  nitrogen,  they  form  additive  compounds  with  only  one  molecule  of 
a  monobasic  acid  and  with  only  one  molecule  of  an  alkyl  halogen 
compound.  The  imido-group  has  an  acid  character,  and  imparts  to- 
some  benzimidazoles  the  character  of  a  phenol,  to  others  that  of  an 
acid ;  all  secondary  benzimidazoles  contain  one  hydrogen  atom, 
which  can  be  displaced  by  metals,  and  they  are  as  a  rule  soluble  iu 
alkalis.  The  benzimidazoles  do  not  yield  nitroso-derivatives  as  would 
be  expected  if  they  contained  an  ordinary  imido-group  in  which  the 
nitrogen  istrivalent ;  their  acetyl  derivatives  are  very  unstable,  and 
are  quickly  decomposed  by  boiling  water.  The  imido-group  in  the 
glyoxalines  has  the  same  character  as  that  in  the  benzimidazoles,  but 
in  the  dihydroglyoxalines  it  has  quite  different  functions. 

Silver  derivatives  of  the  benzimidazoles,  such  as 


C6H3Me<^^|>CMe, 


can  be  prepared  by  treating  an  alcoholic  solution  of  the  base  first  with- 
ammonia  and  then  with  silver  nitrate ;  they  are  colourless  com- 
pounds, practically  insoluble  in  water,  ammonia,  and  organic  solvents. 
Of  the  corresponding  sodium  derivatives,  only  that  of  2:  2'-dimethyl- 
benzimidazole  was  analysed  ;  it  crystallises  in  slender  needles,  and  is 
decomposed  by  water,  whereas  the  corresponding  derivatives  of  the 
other  benzimidazoles  are  stable  in  aqueous  solution. 

2:2':  3'-Triraethylbenzimidazole,  C10H13N2,  is  formed  in  small  quan- 
tities when  the  sodium  or  silver  derivative  of  2  :  2'-dimethylbenzimid- 
azole  is  treated  with  methylic  iodide  in  methyl  alcoholic  solution,  but 
it  is  best  prepared  from  the  base  itself ;  it  crystallises  in  lustrous 
prisms,  melts  at  141 — 142",  and  is  identical  w^ith  the  compound 
obtained  by  Niementowski  (Ber.,  20,  1878)  from  methylnitropar- 
acetotoluidide,  a  fact  which,  explains  the  mechanism  of  the  benzimid- 
azole  formation. 

2  :  2'-Dimeth7jl-3'-henzylbenz{midazole,  C16H16N2,  prepared  in  a  similar 
manner,  crystallises  in  long,  lustrous  needles,  and  melts  at  144°;  the 
platinochloride,  (Ci6Hi6^2)25H2PtCl6,  crystallises  in  transparent,  lustr- 
ous plates. 

Ethylic  2:2'-dimethylhenzimidazole-S'-acetate,  C13H16N2O2,  is  formed 
when  dimethylbenzimidazole  is  treated  with  sodium  ethoxide  and 
ethylic  chloracetate  in  alcoholic  solution ;  it  crystallises  in  slender 
lustrous  needles,  and  melts  at  ISO'S"". 
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2:  ^'-Bimethyl-Z'-acetijlhenzimidazole,  CnHis'N'gO,  can  be  obtained  by 
beating  the  silver  derivative  with  a  benzene  solution  of  acetio 
chloride  ;  it  crystallises  in  lustrous  needles,  melts  at  241 — 242°,  and 
is  quickly  decomposed  by  boiling  water.  The  platinochloridej 
(CiiHi2N'20)2,H2PtCl6,  crystallises  in  golden  needles. 

2  :  2'-Diinethyl-S'-chlorohenzimidazole  (chlorimide),  CgHgNjCl,  is  pre- 
cipitated in  slender  needles  when  a  saturated  solution  of  bleaching 
powder  is  added  to  a  well-cooled  solution  of  2  :  2'-diraethylbenzimid- 
azole  in  dilute  acetic  acid ;  the  crude  product  melts  at  92°,  and  is 
insoluble  in  water.  In  its  Avarm  alcoholic  solution,  aniline  produces  a 
red  coloration  which  changes  to  bluish-violet  on  adding  hydrochloric 
acid ;  its  aqueous  solution  oxidises  quinol  to  quinhydrone.  The 
moist  substance  slowly  undergoes  decomposition  even  in  the  cold, 
more  quickly  when  warmed  or  when  treated  with  hydrochloric  acid, 
being  partly  converted  into  dimethylbenzimidazole  with  evolution  of 
chlorine,  partly  into  the  isomeride  described  below. 

Chloro-2  :  2' 'dimethylbenzimidazole,  C9H9l!^2Cl,  is  best  prepared  by 
boiling  the  preceding  compound  with  dry  benzene,  as,  under  these 
conditions,  the  formation  of  other  products  is  almost  entirely  pre- 
vented ;  it  crystallises  in  short,  lustrous  needles,  melts  at  223°,  and  is 
soluble  in  soda.  The  hydrochloride,  C9H9N2C1,HCI,  crystallises  in 
long  needles.  The  plaiinochloride,  (C9H9N2Cl)2,H2PtOl6,  forms  golden 
needles,  and  is  sparingly  soluble  in  water.  The  pierage,  ferrocyanide^ 
and  nitrate  are  crystalline,  sparingly  soluble  compounds.  The  silver 
derivative  has  the  composition  C9H8N"2ClAg. 

Chloro-2  :  2' -dimethylchlorobenzimidazole  (chlorochlorimide), 

C9HSN2CI2, 

is  precipitated  in  yellowish  needles  when  the  preceding  compound  is 
treated  with  bleaching  powder  under  the  conditions  already  described, 
the  hydrogen  of  the  imido-group  being  substituted ;  the  crude  pro- 
duct melts  at  85°,  but  after  recrystallisation  from  alcohol  and  water 
at  103 — 105°.  It  is  moderately  stable  when  dry,  but  the  moist 
substance  undergoes  decomposition  at  the  ordinary  temperature  with 
evolution  of  chlorine,  especially  when  treated  with  hydrochloric 
acid  ;  when  boiled  with  dry  benzene,  it  seems  to  yield  a  mixture  of 
chlorodimethylbenzimidazole  (m.  p.  223°),  a  dichlorinated  derivative, 
C9H8N'2Cl2,  melting  at  238°,  and  a  trichlorinated  derivative  melting  at 
about  285°. 

Diahloro-2 : 2'-diinethylcMorohenzimidazole  (dichlorochlorimide)  is 
formed  when  the  dichloro-compound  melting  at  238°  is  treated  with 
bleaching  powder  solution ;  the  crude  product  melts  at  120°  with 
decomposition,  is  decomposed  by  acids  with  evolution  of  chlorine,  and 
undergoes  intramolecular  change  into  the  trichloro-compound  de- 
scribed below  when  boiled  with  alcoholic  benzene. 

Trichloro-2 :  2' -dimethylbenzimidazole,  C9H7N2CI3,  is  best  prepared 
by  treating  dimethylbenzimidazole  with  bleaching  powder  in  boiling 
hydrochloric  acid  solution;  it  is  soluble  in  acids  and  alkalis,  and  its 
solution  in  alcoholic  ammonia  gives  with  silver  nitrate  a  colourless, 
amorphous  precipitate  of  the  composition  C9H6N2Cl3Ag.  The  hydro- 
chloride, C9H7N"2Cl3,HCl,  crystallises  in  lustrous  plates  ;  the  platino- 


p 
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((liloride,  (C9H7N"2Cl3)2,H2PtCl6,  in  long  needles;  the  nitrate  and  the 
sulphate  are  also  crystalline. 

■  These  salts  are  decomposed  by  water,  being  converted  into  trans- 
parent gelatinous  masses,  but,  on  heating  gently,  the  base  separates 
in  small,  lustrous  prisms. 

TricJdoro-2 :  2'-climethylchlorohenzimidazole,  C9H6N2CI4,  is  formed 
when  the  preceding  compound  is  treated  with  bleaching  powder  in 
cold  dilute  hydrochloric  acid  solution ;  it  is  a  crystalline  powder, 
does  not  melt  at  310°,  and  is  decomposed  by  water,  alcohol,  and 
mineral  acids  with  evolution  of  chlorine,  being  reconverted  into  the 
trichloro-compound. 

The  amidines  resemble  the  benzimidazoles  in  constitution,  and,  like 
the  latter,  they  have  the  property  of  forming  silver  derivatives;  the 
compound,  CuHi2N'2Ag,  prepared  from  ethenyldiphenylamidine  is 
insoluble  in  water,  ammonia,  and  alcohol,  and  is  not  decomposed  by 
boiling  with  water  or  hot  dilute  alcohol,  whereas  with  boiling  absolute 
alcohol  it  gives  a  silver  mirror.  Ethenyldiphenylamidine  resembles 
the  2-methylbenzimidazole  derivative  in  combining  with  phthalic 
anhydride  to  form  a  yellow,  crystalline  dye,  which,  however,  could 
not  be  separated  from  the  phthalanil  produced  at  the  same  time ; 
methenyldiphenylamidine,  on  the  other  hand,  does  not  yield  a  trace 
of  a  yellow  compound  when  heated  with  phthalic  anhydride. 

F.  S.  K. 

Behaviour  of  the  2 '-Methyl  Group  in  Benzimidazoles.  By 
E.  Bamberger  and  B.  Berle  (Annalen,  273,  303 — 342  ;  compare 
Abstr.,  1892,  631  and  632). — Benzylidenedimethylbenzimidazole, 

C6H:,Me<^^>C-CH:CHPh, 

is  formed  when  2  :  2'-dimethylbenzimidazole  is  heated  with  benz- 
aidehyde  at  290° ;  it  is  a  colourless,  flocculent  substance,  sinters  at 
about  100°,  and  melts  at  about  120°  with  elfervescence.  The  hydro- 
chloride, Ci6HuN2,HCl,  crystallises  in  colourless  needles,  melts  at 
283 — 284°,  and  is  readily  soluble  in  alcohol,  but  very  sparingly  in 
water;  the  anhydrous  salt  is  hygroscopic.  The  plat inoc liloride, 
(Ci(5HuN2)2,H2PtCl6,  is  a  yellow,  crystalline  powder.  The  dibromide 
crystallises  in  yellowish  needles,  and  has  no  definite  melting  point. 

The  phthalone,  C17H12N2O2,  prepared  by  heating  2  :  2'-dimethyl- 
benzimidazole  with  phthalic  anhydride  at  200°,  crystallises  in  yellow, 
rectangular,  microscopic  plates,  and  does  not  melt  at  330° ;  it  sub- 
limes in  yellow  needles,  dissolves  in  concentrated  sulphuric- acid  with 
a  violet  coloration,  and  turns  red  when  treated  with  soda,  owing  to 
the  formation  of  a  sodium  derivative. 

The  yhthalone  C17H10N3O4,  obtained  from  2'-methylbenzimidazole- 
2-carboxylic  acid  under  like  conditions,  resembles  the  preceding 
compound,  and  dissolves  in  concentrated  sulphuric  acid  with  a  wine- 
red  coloration. 

The  phthalone  C16H10N2O2,  derived  from  2-methylbenzimidazole, 
separates  from  glacial  acetic  acid  in  a  yellow,  flocculent  condition, 
but  is  dirty  green  when  dry ;  it  melts  at  223 — 225°  with  previous 
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softening,  is  more  readily  soluble  than  the  2'-phthalones,  and  dissolves 
in  concentrated  sulphuric  acid  with  a  dark  yellow  coloration. 

2'-Methylbenzi'midazole-2'Carboxylic  acid,  C9H8N2O2,  is  formed,  to- 
gether with  traces  of  the  dicarboxylic  acid  and  oxalic  acid,  when  2:2'- 
dimethylbenzimidazole  is  warmed  with  potassium  permanganate  ;  it 
crystallises  in  colourless  needles,  melfcs  at  305°  with  decomposition  when 
quickly  heated,  and  is  almost  insoluble  in  all  ordinary  solvents  except 
glacial  acetic  acid  and  boiling  water.  It  has  only  feeble  acid  properties, 
measurements  of  its  electrical  conductivity  showing  it  to  be  60  times 
weaker  than  benzoic  acid  and  5  times  weaker  than  pyridineortho- 
carboxylic  acid  ;  its  alkali  salts  are  decomposed  by  acetic  acid,  its 
barium  salt  by  carbonic  acid.  The  silver  salt,  CgHTNa'COOAg,  is  a 
colourless,  voluminous  compound,  soluble  in  ammonia.  The  copper 
salt  is  crystalline  and  insoluble  in  water,  but  the  barium  salt  and 
the  alkali  salts  are  readily  soluble.  The  nitrate,  CgHf.N'jOaiHNOa, 
crystallises  in  small,  lustrous  needles,  decomposes  at  220 — 230°.  and 
is  sparingly  soluble  in  cold  water.  The  hydrochloride,  C9HfiN202,HCl, 
crystallises  in  needles  melting  at  317 — 318°  ;  the  platinochloride 
forms  lustrous,  orange  prisms  which  contain  2H2O,  the  anhydrous 
salt  being  hygroscopic.  When  the  acid  is  heated  with  soda-lime,  it  is 
converted  into  2'-methylbenzimidazole. 

Benzimidazole-2'Carboxylic  acid,  C8H6N2O2,  prepared  by  oxidising 
2-raethylbenzimidazole,  crystallises  in  microscopic  prisms,  does  not 
melt  at  320°,  and  is  insolable  or  nearly  so  in  all  ordinary  solvents 
except  glacial  acetic  acid  and  alcohol.  The  platinochloride  forms 
yellow,  prismatic  crystals,  and,  like  the  nitrate,  is  only  sparingly 
soluble  in  cold  water.  The  copper  and  lead  salts  are  crystalline,  but 
the  silver  salt  is  amorphous. 

2-Methylbenzimidazole-2'-carboxylic  acid,  C9H8N2O2  -f-  2-^20,  can  be 
obtained  by  oxidising  the  benzylidene  derivative  of  dimethylbenz- 
imidazole  (see  above)  with  potassium  permanganate ;  it  crystal- 
lises in  colourless,  lustrous  needles,  and  when  heated  very  quickly, 
melts  at  157"5"  with  evolution  of  carbonic  anhydride.  It  has 
feeble  basic  properties  and  dissolves  in  mineral  acids,  but  is  repre- 
cipitated  on  adding  sodium  acetate;  its  acid  character,  however, 
is  strongly  marked.  The  silver  salt,  C9H7N20..Ag,  is  not  appreci- 
ably soluble  in  boiling  water;  in  aqueous  solutions  of  the  acid,  ferrous 
sulphate  produces  a  straw-yellow  coloration.  When  the  acid  is  dis- 
tilled or  boiled  with  glacial  acetic  acid,  it  is  decomposed  into  carbonic 
anhydride  and  2-methylbenzimidazole. 

Benzimidazole'2  :  2' -dicarboxylic  acid  is  produced  when  2'-methyl- 
benzimidazole-2-carboxylic  acid  is  boiled  with  potassium  perman- 
ganate, but  oxidation  takes  place  very  slowly  ;  the  acid  was  isolated 
in  the  form  of  its  platinochloride,  (C9H6N204)2,H2PtCl6,  a  reddish- 
yellow,  crystalline  compound  sparingly  soluble  in  cold  water. 

NH 

Nitrobenzimidazole,    N02*C6Ha<^_  ^^^CH,   prepared    by    treating 

benzimidazole  with  a  mixture  of  nitric  and  salphuric  acids  below  30°, 
crystallises  in  microscopic  needles,  and  melts  at  203° ;  it  dissolves 
freely  in  acids,  alkalis,  and  alkali  carbonates.  The  nitrate  crystallises 
in  microscopic  needles,  and  melts  at  about  210 — 215°  when  slowly 
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heated.     The  reduction  product  of  the  nitro-componnd.  is  very  un- 
stable. F.  S."K. 

Opening  the  Benzimidazole  Ring.  By  E.  Bambeeger  and  B. 
Bbrl^  {Annalen,  273,  342—363;  compare  Abstr.,  1892,  631,  632).— 
When  benzimidazole  is  dissolved  in  dilute  soda  and  benzoic  chloride 
gradually  added  to  the  ice-cold  solution,  orthodibenzoylphenylene- 
diamine  separates  in  crystals  and  formic  acid  remains  in  solution  ;  this 
decomposition  takes  place  quantitatively.  When  orthodibenzoyl- 
phenylenediamine  is  heated  at  a  temperature  above  its  melting  point, 
it  is  decomposed  into  2'-phenylbenzimidazole,  melting  at  282°,  and 
benzoic  acid  ;  the  platinochloride  of  this  imidazole  contains  3  mols. 
H2O  when  dried  at  120°  or  over  sulphuric  acid. 

2'-Methylbenzimidazole  is  decomposed  by  soda  and  benzoic  chloride 
into  orthodibenzoylphenylenediamine  and  acetic  acid,  whereas  2- 
methylbenzimidazole  yields  dibenzoyltoluylenediamine  [Me  :  NHBz3)2 
=  1:3:4]. 

NitrorthodibenzoylpJienylenediamine,  NOa*C6H3(TsrHBz)2,  prepared  by 
treating  nitrobenzimidazole  (compare  preceding  abstract)  with  benzo^'c 
chloride  and  soda,  crystallises  in  lustrous  needles,  melts  at  235 — 236', 
and  gives  an  intense  yellowish -red  coloration  with  potash,  owing  to 
the  formation  of  a  salt,  which,  however,  is  decomposed  by  water. 

a,-Dibenzoyldiamidoethylene,  C2H4(NHBz)2,  is  formed,  together  with 
traces  of  the  y3-compound,  when  glyoxaline  is  treated  with  soda  and 
benzoic  chloride  in  the  cold.  It  crystallises  from  boiling  alcohol  in 
transparent,  colourless,  monoclinic  prisms,  a  :  h  :  c  =  0*5215  :  1  :  ?, 
/J  =  83°  41',  melts  at  202 — 203°,  and  dissolves  freely  in  most  organic 
solvents,  and  in  concentrated  mineral  acids.  Molecular  weight  de- 
terminations by  the  boiling  point  method,  chloroform  being  used,  gave 
results  agreeing  well  with  the  theoretical. 

^-Vibenzoyldiamidoethylene,  C;.H4(NHBz)2,  is  formed  when  the 
a-compound  is  heated  with  acetic  acid.  It  crystallises  from  boiling 
alcohol  in  small,  lustrous  needles,  decomposes  at  280 — 290",  and  is 
much  more  sparingly  soluble  in  the  ordinary  organic  solvents  and  in 
hydrochloric  acid  than  the  a-compound  just  described.  Both  com- 
pounds are  rather  quickly  decomposed  by  boiling  glacial  acetic  acid, 
yielding  brown  products,  the  nature  of  which  has  not  yet  been  de- 
termined, but  they  are  not  decomposed  by  boiling  alcoholic  potash  ; 
their  isomerism  is  probably  stereochemical  and  comparable  with  that 
of  maleic  and  fumaric  acids. 

S' -Benzoylbenzimidazule,  CiJl\e^zO,  can  be  obtained  by  warming 
benzimidazole  with  benzoic  chloride.  It  crystallises 'in  slender 
needles  or  plates,  melts  at  91 — 92^  and  is  readily  decomposed  by 
boiling  water  and  by  cold  mineral  acids  into  benzimidazole  and 
benzoic  acid ;  when  treated  with  10  per  cent,  potash  at  the  ordinary 
f3niperature,  it  does  not  yield  formylbenzoylphenylenediamire,  as 
might  have  been  expected,  but  is  converted  into  benzoic  acid,  benz- 
imidazole, and  a  compound  melting  at  134 — 135°,  the  nature  of  which 
was  not  ascertained.  F.  S.  K. 
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Addition  of  Chloral  to  Quinoline  Bases  and  Benzimid- 
azoles.  By  E.  Bamberger  and  B.  Berl6  (Annalen,  273,  ::J64^37^J). 
— Paratoluquinoline  combines  readily  with  chloral,  forming  a  com- 
pound of  the  composition  CioTNrH9,C2HCl30  +  H2O  ;  this  crystal- 
lises in  transparent  prisms,  melts  at  79°,  previously  softening,  and  is 
decomposed  into  its  components  when  kept  over  sulphuric  acid 
under  reduced  pressure  or  when  boiled  with  water.  Paratoluquin- 
oline also  combines  with  anhydrous  zinc  chloride,  forming  a  crys- 
talline compound  which  melts  at  229°  and  has  the  composition 
(C,oNHo)„ZnCl2. 

A  compound  of  the  composition  CgNHYjCzHClaO  is  formed  when 
quinolineis  mixed  with  chloral ;  it  crystallises  in  lustrous  prisms,  and 
melts  at  63 — 65". 

2  :  2'-Dimethylbenzimidazole  combines  with  chloral  even  in  the 
cold,  yielding  a  colourless,  crystalline  substance  of  the  composition 
C11H9N2CI3,  which  contains  1^  or  2HoO  ;  it  has  no  definite  melting 
point,  and  is  decomposed  by  boiling  water. 

The  compound  obtained  by  the  combination  of  benzimidazole  and 
chloral  is  a  colourless,  granular  substance,  which  melts  at  122 — 131° 
with  decomposition,  and  has  the  composition  C7H6N'2,C2HCl30  4-  H2O. 

F.  S.  K. 

Formula  of  Glyoxaline.  By  A.  Wohl  and  W.  Marckwald  (Ber., 
26,  973— 975).— The  authors  (Abstr.,  1888,  624,  S66)  proved  the 
correctness  of  Japp's  formula  long  before  Bamberger  (Abstr,,  1892, 
632).  They  now  defend  the  validity  of  their  proof  against  his  recent 
remarks  (this  vol.,  i,  432,  et  seq.).  C.  F.  B. 

Formation  of  Diliydroqninazolines :  a  New  Example  of 
Intramolecular  Transposition.  By  O.  Widman  (/.  pr.  Chem.  [2], 
47,343 — 366;  compare  Abstr.,  1890,  1258). — Orfhonitrobenzylpara- 
hromaniline,  N02*C6H4'CH2*NH-C6H4Br,  is  made  by  heating  ortho- 
niti'obenzylic  chloride  (1  part)  with  parabromaniline  (4  parts)  for 
three-quarters  of  an  hour  on  the  water-bath.  It  crystallises  in  yellow, 
vitreous  prisms  or  long,  four-sided  tables,  and  melts  at  84—85°.  Its 
crystallography  is  detailed.     The  acetyl  derivative, 

N02-C6H4-CH2-NAc-C6H4Br, 

crystallises  in  white,  rhombic,  or  six-sided  tables,  melts  at  137 — 138°, 
and  is  nearly  insoluble  in  ether  and  only  sparingly  soluble  in  hot 
alcohol. 

Orthamidohenzylacefanilide  was  described  by  Paal  and  Krecke 
(Abstr.,  1892,  80)  as  being  obtained  when  orthonitrobenzylacet- 
anilide  is  reduced  by  tin  and  hydrochloric  acid,  but  not  when  zinc 
and  glacial  acetic  acid  are  used ;  they  give  its  melting  point  as 
126 — 127°.  The  author  reduced  the  uitro- derivative  w^ith  zinc  and 
hydrochloric  acid  in  alcohol,  and  with  zinc  and  glacial  acetic  acid, 
and  in  both  cases  obtained  a  product  which  is  undoubtedly  orth- 
amidobejizylacetanilide ;  it  crystallises  in  small,  colourless  tables  and 
in  an  ill-defined  form,  and  melts  at  80 — 81°.  When  heated  with 
acetic  anhydride,  it  yields  orthacetamidobenzjlacetanilide  (m.  p.  121° ; 
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Paal  and  Krecke,  Inc.  cit.),  whereas  the  methylphenyldihydroquin- 
azoline  (Paal  and  Krecke,  Abstr.,  1890,  1443)  remains  unchanged. 
When  heated  with  hydrochloric  acid,  it  is  converted  into  orthamido- 
henzijlaniline  dihydrochloride^  which  crystalh'ses  in  rectangular  tables, 
melts  at  183 — 185°,  and  dissolves  easily  in  water. 

Orthamidobenzylacetoparahromaniline  is  obtained  by  reducing  the 
nitro-derivative  (see  above)  with  zinc  in  glacial  acetic  acid;  it  crys- 
tallises in  colourless  tables,  and  melts  at  106 — 107°.  Its  crystallo- 
graphy is  given. 

The  author  concludes  that  the  obtaining  of  Paal  and  Krecke's 
methylphenyldihydroquinazoline  (^loc.  cit.)  is  not  an  accident  of  re- 
duction. 

The  crystallography  of  orthamldobenzylacetoparatolnidide, 

NHs-CeHi-CHs-N'Ac-CeHiMe 

(Abstr.,  1890,  1258),  is  given.  When  its  solution  in  dilute  hydro- 
chloric acid  is  allowed  to  remain  at  the  ordinary  temperature  for  a 
week,  it  undergoes  intramolecular  transposition,  and  is  converted  into 
orthacetamidohenzylparatoluidine,  NHAc'C6H4-CH2-NH-C6H4Me ;  this 
crystallises  in  long  needles,  melts  at  141°,  and  dissolves  easily  in  hot 
alcohol  and  chloroform,  but  only  sparingly  in  ether,  light  petroleum, 
or  cold  alcohol.  Hydrolysis  by  hydrochloric  acid  converts  it  into 
orthamidobenzylparatoluidine.  When  treated  with  sodium  nitrife 
and  hydrochloric  acid,  it  yields  acetamidohenzyhntrosoparatolmdine^ 
]N'HAc-C6H4-CH2-N(NO)-C6H4Me,  which  crystallises 'in  pale  yellow 
needles,  and  melts  at  115 — 116°. 

OrtJiacetamidohenzylaniliney  NHAc*C6H4'CH2*NHPh,  is  the  product 
of  a  similar  intramolecular  transposition  of  orthamidobenzylacet- 
anilide  in  hydrochloric  acid.  It  crystallises  in  brittle  prisms,  melts  at 
125°,  and  is  undoubtedly  identical  with  the  compound  described  by 
Paal  and  Krecke  as  orthamidobenzylacetanilide  (Abstr.,  1892,  80). 
The  hydrochloride  crystalhses  in  tables  or  prisms,  and  melts  at  180° ; 
its  solutions  become  green  in  air.  The  chromate  crystallises  in  slender, 
yellow  needles,  very  sparingly  soluble  in  cold  water.  The  nitroso- 
derivative,  NHAc*C6H4*CHa']S'Ph*NO,  crystallises  in  colourless  needles, 
and  melts  at  112 — 113°.  The  author  is  of  opinion  that  the  substance 
(m.  p.  178°)  obtained  by  Paal  and  Krecke  (he.  cit.)  by  oxidising 
orthacetamidobenzylaniline  by  potassium  permanganate  is  orthacet- 
amidobenzoic  acid. 

OrthacetamidohenzylparahromaniUne,  !N'HAc'C6H4'CH2*]N'H*C6H4Br, 
is  the  transposition  product  of  orthamidobenzylacetoparabromanilide, 
and  is  similarly  prepared;  it  crystallises  in  prisms,  and  melts  at 
148— 149^ 

When  orthamidobenzylacetanilide  is  heated  with  dilute  hydro- 
chloric acid  and  alcohol  in  a  reflux  apparatus,  the  hydrochloride  of 
2-methyl-3-phenyldihydroquinazoline  (with  2H2O)  is  obtained ;  this 
melts  at  263°,  and  agrees  in  properties  with  the  hydrochloride  of 
the  base  obtained  by  Paal  and  Krecke  (Abstr.,  1890,  1443)  by  reduc- 
ing orthonitrobenzylacetanilide  with  tin  and  hydrochloric  acid.  The 
free  base  crystallises  in  thin  laminae,  and  melts  at  80°,  The  stanno- 
chloride  forms  white  needles,  and  melts  at  122 — 123°. 
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2-Methyl'S'paratolyldihydroquinazuli7ie,  C6H4<     ""  I  ^  „  ,  ,  ,  is  ob- 

L'rl2*-N*06O4Me 
tained  when  orthamidobenzylacetoparatoluidide  is  heated  with  hydro- 
chloric acid  in  a  similar  manner;  it  crystallises  in  white  tables,  and 
melts  at  104 — 106°.     The  stannochloride  crystallises  in  long,  white 
needles,  and  melts  at  139 — 140°. 

2-Methyl-S-jc)arabro7nojphenyldihydroquinazo  line, 

N=C-Me 

is  similarly  prepared  from  orthamidobenzylacetobromanilide  ;  it  crys- 
tallises in  long  needles,  and  dissolves  easily  in  alcohol ;  the  hydro- 
chloride is  sparingly  soluble. 

When  these  three  "  anhydro-bases  "  are  boiled  with  such  solvents 
as  benzene  and  light  petroleum,  they  are  decomposed;  thus,  in  the 
case  of  the  phenyl  derivative,  a  white  powder  separates,  which  melts 
at  89°  and  dissolves  in  alcohol,  the  solution  giving  a  precipitate  with 
water  which  is  yet  a  third  substance,  for  it  melts  at  140°.  So  also 
the  bromophenyl  derivative  yields  a  powder  which  melts  at  110°, 
dissolves  in  glacial  acetic  acid,  and,  on  dilution,  yields  crystals  which 
melt  at  168—169°. 

The  above  researches  show  that  Paal  and  Krecke  failed  to  differ- 
entiate between  the  reduction  products  of  orthonitrobenzylacetanilide 
and  the  transposition  and  condensation  products  of  the  action  of 
hydrochloric  acid  on  the  amido-derivative  obtained  by  the  reduction 
(loc.  cit.).  Another  correction  has  to  be  made  in  the  statements  of 
these  authors  ;  they  obtained  2-methyl-3-phenyldihydroquinazoline 
by  distilling  orthamidobenzylacetanilide.  Now  it  has  been  shown 
above  that  the  compound  which  they  thus  named  is,  in  reality,  orth- 
acetamidobenzylaniline,  which  undoubtedly  would  yield  the  quin- 
azjline  when  distilled,  for  the  present  author  has  distilled  orthacet- 
amidobenzyltoluidine  and  obtained  the  corresponding  quinazoline ; 
he  has,  however,  failed  to  obtain  quinazolines  by  distilling  orthamido- 
benzylacetanilide and  ortbamidobenzylacetoparatoluidide. 

A.  G.  B. 

Tetrazole  Derivatives  from  Diazotetrazotic  acid.  By  J. 
Thiele  and  J.  T.  Marais  (Annalen,  273,  144 — 160;  conjpare  Abstr., 
1892,  1295). — When  a  dilute  (about  2  percent.)  solution  of  amido- 
tetrazotic  acid  is  diazotised  with  hydrochloric  acid  and  sodium  nitrite, 
the  solution  of  diazotetrazole  does  not  explode  at  ordinary  tempera- 
tures, but  decomposes  quietly  when  boiled,  with  evolution  of  nitrogen 
and  cyanogen ;  quantitative  experiments  showed  that  about  95  per 
cent,  of  the  diazotetrazole  is  decomposed,  in  accordance  with  the 
equation  20^6  =  C0N2  -t  SNz,  the  remainder  being  probably  con- 
verted into  hydroxytetrazole  and  nitrogen,  CNe  +  H2O  =  CH2N4O 
-H  ^2.  Assuming  that  diazotetrazole,  like  the  diazobenzenesulphonic 
acids,  exists  in  solution  as  an  inner  anhvdride,  its  constitution  may 

be  expressed  by  the  formula  ^<CT^.-vr     U* 


y 
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Sodium d{azotetrazotatejl!^'^^'^^^C*'N'.l^'0'Nsi,  Is  formed  wlien  an 

aqueous  solution  of  diazotetrazotic  acid  is  neutralised  with  soda ;  as 
the  salt  is  extremely  soluble  in  water  but  insoluble  in  all  other  liquids, 
very  special  precautions  have  to  be  taken  in  order  to  obtain  it  in  a 
pure  condition.  It  is  precipitated  from  its  aqueous  solution  in  colour- 
less needles  on  the  addition  of  alcohol ;  its  solution  has  a  strongly 
alkaline  reaction,  and  only  slowly  undergoes  decomposition  when 
boiled,  provided  that  carbonic  anhydride  be  excluded.  The  dry  salt 
decomposes  suddenly,  but  not  explosively,  when  heated,  and  is  de- 
composed by  concentrated  sulphuric  acid  with  production  of  flame. 
The  barium  salt  was  obtained,  in  an  impure  condition,  as  a  yellow 
powder,  readily  soluble  in  water  with  alkaline  reaction ;  its  aqueous 
solution  gives  a  precipitate  of  tetrazoleazo-^-naphthylamine  {loc.  cit.) 
on  treatment  with  /3-naphthylamine  and  acetic  acid. 

A  sodium  compound  of  the  composition  C2N'ioONa2  +  SHjO  is  ob- 
tained in  yellow  plates  when  a  moderately  concentrated  solution  of 
sodium  diazotetrazotate  is  boiled  for  a  long  time  and  then  cooled; 
apparently  the  same  compound  is  formed  when  carbonic  anhydride  is 
passed  into  a  boiling  solution  of  the  diazo-salt,  but  in  both  cases  the 
yield  is  small.  The  dry  substance  explodes  with  great  violence  when 
heated  at  about  170°,  and  its  aqueous  solution  gradually  undergoes 
decomposition  on  boiling,  with  evolution  of  gas;  in  its  aqueous  solu- 
tion, many  metallic  salts  produce  crystalline  or  amorphous  precipi- 
tates, but  /?-naphthylamine  gives  no  reaction.  The  constitution  of 
the  compound  is  possibly  represented  by  the  formula 

that  is  to  say,  it  is  possibly  a  sodium  derivative  of  hydroxyazotetr- 
azole ;  the  fact  that,  though  highly  coloured,  it  is  converted  into  a 
colourless  substance  on  treatment  with  reducing  agents  supports  this 
view.  The  corresponding  barium  derivative,  C2N'ioOBa  -j-  4H2O,  is 
comparatively  sparingly  soluble  in  water,  from  which  it  crystallises 
in  small,  yellow  needles ;  it  is  highly  explosive. 

Benzaltetrazylhydrazine,  CNiH'NH'N^ICHPh,  is  formed  when  a 
dilute  solution  of  diazotetrazole  is  poured  into  a  well-cooled  mix- 
ture of  stannous  chloride  and  concentrated  hydrochloric  acid,  and  the 
solution  then  treated  with  benzaldehyde.  It  crystallises  in  lustrous 
needles,  melts  at  235°,  and  has  moderately  strong  acid  properties,  dis- 
solving freely  in  ammonia  and  alkali  carbonates.  The  sodium  deriva- 
tive, CgHvNeNa  +  3H2O,  crystallises  in  prisms,  and  is  readily  soluble 
in  water.  The  calcium  derivative,  (C8H7N6)2Ca,  and 'the  barium 
derivative  crystallise  with  6H2O,  and  effloresce  on  exposure  to  the 
air. 

N'N 
Tetrazylhydrazine,  N*^;njtt  ^C'NH'NHj,  can  be  prepared  by  boil- 
ing the  benzal  derivative  with  25  per  cent,  hydrochloric  acid,  and 
then  decomposing  the  hydrochloride  which  is  formed  with  sodium 
acetate  in  an  atmosphere  of  carbonic  anhydride.  It  forms  yellowish, 
crystalline  aggregates,  melts  at  199"  with  decompositioa,  and  is  in- 
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soluble  in  alcohol  and  ether ;  it  is  very  readily  oxidised,  its  aqueous 
solution  turning  red  on  exposure  to  the  air  or  on  the  addition  of  a  trace 
of  ferric  chloride.  It  has  a  strongly  acid  reaction,  dissolves  readily  in 
alkalis  and  ammonia,  and  forms  a  colourless,  insoluble  silver  deriva- 
tive and  a  green  copper  derivative  ;  it  also  forms  moderately  stable 
salts  with  acids.  The  hydrochJoride,  CN6H4,2HC1,  crystallises  in 
colourless  needles,  and  melts  at  176°  ;  its  aqueous  solution  undergoes 
partial  dissociation  on  evaporation  at  100°. 

.r    .    ■,  n  7         CH-CO^  ,^  ^    N— N  . 

Metivyltetrazylpijrazolone,  1 1  >i>l*U<^         H,  is  produced  when 

tetrazylhydrazine  is  boiled  with  excess  of  ethylic  acetoacetate.  It 
crystallises  from  hot  water  in  colourless  needles,  and  melts  at  215° 
with  decomposition  ;  it  has  an  acid  reaction,  gives  an  intense  yellow 
coloration  with  sodium  nitrate,  and  with  ferric  chloride  a  brownish- 
violet  coloration  which  becomes  violet  on  diluting  largely,  brownish- 
yellow  on  adding  acids.  F.  S.  K. 

A  Homologue  of  Coniine.  By  F.  Jacobi  and  C.  Stoehr  {Ber., 
26,  949— 951).— When  a-isobutylenepyridine  (Abstr.,  1891,  81)  is 
reduced  with  sodium  ethoxide,  it  yields  a  inethylconiine^ 

The  pure  base  is  a  colourless  liquid  of  sp.  gr.  0°/4°  =  0"8583.  It  has 
the  same  odour  and  solubility  as  coniine,  boils  at  181 — 182°  (mer- 
curial thread  entirely  in  the  vapour),  and  is  volatile  with  steam.  The 
hydrochloride  forms  colourless  needles,  and  melts  at  194 — 195° ;  the 
platinochloride  melts  at  186 — 187°  with  decomposition  ;  the  hydriodlde 
crystallises  in  long  needles  or  prisms,  and  melts  at  208 — 209°  ;  whilst 
the  cadmioiodide  crystallises  in  monosymmetric  prisms,  and  melts  at 
131—132°.  A.  R.  L. 

Isoconiine  and  the  Asymmetrical   Nitrogen  Atom.    By  A. 

Ladenburg  (Ber.,  26,  854 — 865). — When  dry  coniine  hydrochloride  is 
distilled  with  one-fourth  its  weight  of  zinc-dust,  it  yields,  in  addition 
to  conyrine  and  unaltered  coniine,  a  quantity  of  a  new  base  isomeric 
with  the  latter,  for  which  the  author  proposes  the  name  isoconiine.  It 
is  separated  from  coniine  by  treating  the  mixed  platinochlorides  with 
alcohol  and  ether,  which  dissolves  the  coniine  platinochloride,  leaving 
the  isoconiine  salt  as  a  residue,  from  w^hich  the  free  base  may  be  ob- 
tained in  the  usual  manner.  In  most  of  its  properties,  isoconiine 
closely  resembles  coniine  ;  it  has  almost  the  same  boiling  point  and 
specitic  gravity,  and  its  hydrochloride  melts  at  the  same  temperature. 
The  platinochlorides,  however,  differ  considerably,  that  of  isoconiine 
being,  as  already  stated,  insoluble  in  alcoholic  ether;  it  is  dimorphous, 
crystallising  in  rhombic  prisms,  a:b:c  =  0*6955  :  1  :  0-3818,  melt- 
ing at  172 — 175°,  and  in  monosymmetric  crystals  melting  at  160°.  It 
rotates  the  plane  of  polarised  light  to  the  right,  but  to  a  less  extent 
than  coniine,  [ct]©  being  8'19  and  13*79  in  the  two  cases.  It  might 
therefore  be  supposed  that  isoconiine  is  a  mixture  of  dextro-  and 
inactive  coniine,  but  this  .view  cannot  be  correct,  as  the  base,  even 
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when  prepared  in  a  varying  manner,  "has  always  the  same  rotatory- 
power.  Moreover,  it  is  not  formed  by  distilling  inactive  coniiiie  with, 
zinc-dust,  and  the  specific  rotatory  powers  of  benzoylconime  and 
benzoylisoconiine,  although  different,  do  not  stand  to  one  another  in. 
the  same  ratio  as  those  of  the  free  bases,  which  would  be  the  case  if 
the  substance  were  a  mixture  of  dextro-  and  inactive  coniine. 

In  order  to  ascertain  whether  the  isomeride  was  formed  from 
coniine  by  the  conversion  of  the  propyl  into  the  isopropyl  group,  it 
was  distilled  with  an  excess  of  zinc-dust;  the  product  was,  however, 
found  to  be  identical  with  the  base  obtained  in  a  similar  manner  from 
coniine.  Hence  isoconiine  also  contains  the  propyl  group,  and  is 
structurally  identical  with  coniine,  the  two  compounds  being,  there- 
fore, stereometrical  isomerides. 

To  account  for  the  existence  of  such  isomerides  inpiperidine  deriva- 
tives, the  author  propounds  a  hypothesis  according  to  which  the 
valencies  of  nitrogen  atom  in  piperidine  and  compounds  containing 
similar  nuclei  do  not  all  lie  in  the  same  plane,  and  suggests  that  the 
isomerism  now  under  consideration  is  caused  by  the  position  of  this 
valency  relatively  to  the  other  groups  in  the  molecule.  Thus,  in  the 
present  case  two  isomerides  would  be  possible,  according  as  the  third 
valency  of  the  nitrogen  atom  is  on  the  same  side  or  on  the  opposite 
side  to  the  propyl  group.  It  is  also  possible  to  explain  the  existence 
of  the  two  isomerides  if  the  valencies  of  the  nitrogen  atom  all  lie  in 
the  same  plane,  the  third  valency  being  in  the  one  case  inside,  and  in 
the  other  outside,  the  ring,  as  shown  in  the  following  formulee. 


CH2 

CH2 

H 
CH2L  1  .  CHPr'* 

H 

Further  investigations  are  in  progress  to  ascertain  if  similar  isomer- 
ides can  be  prepared  from  other  piperidine  derivatives.  Results  have 
been  obtained  in  the  case  of  dextro-a-pipecoline  which  appear  to  be 
analogous  to  those  obtained  with  dextro-coniine.  H.  G.  C. 

Nicotine.  By  A.  Pinner  (Ber.,  26,  765— 771).— The  author 
replies  to  a  recent  paper  by  Blau  (this  vol.,  i,  375).  By  the 
interaction  of  nitrosohexahydronicotine,  CinHi8N'a(NO)2  +  ^HgO,  and 
phenylsulphonic  chloride,  phenylsulphonehexahydronicotiiiej 

CioHjslS'^CSO^Ph)^, 

is  formed.  It  crystallises  from  alcohol,  melts  at  133 — 134°,  and  is 
insoluble  in  alkali,  thus  proving  that  hexahydronicotine  contains  two 
imido-groups.  Hexahydronicotine,  which  was  the  sole  product  ob- 
tained by  the  reduction  of  nicotine  with  sodium  amalgam,  yields  two 
bromo-additive  products  ;  these  are  being  further  investigated,  the  one, 
CioH2oN2,2HBr3,  is  red  and  unstable,  the,  second,  CioHjoNaHBrjHBra, 
is  yellow.  .  .  .   .  , 
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The  author  has  already  described  the  action  of  hydrochloric  acid 
on  dibromocotinine  (this  vol.,  i,  286).  After  treating  the  product  with 
mercuric  chloride  and  removing  the  mercnry,  two  compounds  can 
be  precipitated  by  potassium  carbonate;  the  more  sparingly  soluble 
subhtance,  which  it  is  proposed  to  term  apocotinine,  C9H9NO3,  crystal- 
lises from  water  in  yellow  plates,  melts  at  160°,  and  forms  salts  with 
acids  and  bases.  The  copper  salt,  (C9H8N03)2Cu  +  H2O,  is  crystal- 
line. The  second  compound  precipitated  by  potassium  carbonate  is 
In-omocotinine,  CgHnBrN^O  ;  it  crystallises  from  water  in  long,  colour- 
less needles,  melts  at  120°,  and  undergoes  decomposition  at  higher 
temperatures.     Most  of  the  salts  of  this  base  are  readily  soluble. 

Cotinine,  C10H12N2O,  is  easily  reduced  by  means  of  sodium  in  alco- 
holic solution,  ammonia  being  eliminated;  the  remaining  reduction 
products  are  being  investigated.  J.  B.  T. 

Decomposition  of  Salts  of  Nicotine  and  the  Action  of 
Alcohol  on  them.  By  E.  N'asini  and  A.  Pezzolato  {Gazzetta,  23,  i, 
43 — 58;  compare  Abstr.,  1891,  771). — The  electrical  conductivity  of 
nicotine  in  aqueous  solution  is  less  than  that  of  ammonia,  and 
increases  with  dilution  just  as  in  the  case  of  that  base ;  that  nicotine 
is  a  feeble  base  is  also  shown  by  the  fact  that  dilute  aqueous  solutions, 
containing  the  alkaloid  and  hydrochloric  or  acetic  acid  in  molecular 
proportion,  exhibit  a  contraction  on  mixing,  instead  of  the  augmenta- 
tion of  volume  noticed  with  strong  bases  and  acids.  Even  when  pure 
nicotine  and  pure  liquid  acetic  acid  are  mixed  in  molecular  propor- 
tion, a  contraction  of  about  2*5  per  cent,  in  volume  occurs.  The 
rotatory  power  of  this  mixture  of  the  base  with  acetic  acid  at  20°  is 
[aji,  =  —  72*21°,  a  number  of  opposite  sense  to  that  assigned  by 
Schwebel  (Abstr.,  1883,  354)  to  nicotine  acetate  in  aqueous  solution. 
The  specific  rotation  in  aqueous  solution  is  [a]©  =  +49*68°;  on 
adding  water  to  the  Isevorotatory  anhydrous  acetate,  the  rotation 
gradually  decreases  until,  when  5  mols.  HoO  have  been  added  for 
every  molecule  of  the  salt,  the  solution  becomes  dextrorotatory; 
Schwebel's  formula  for  the  rotation,  however,  holds  fairly  well  even 
for  a  solution  containing  65  per  cent,  of  the  acetate.  Alcoholic  solu- 
tions of  the  salt  are  always  Isevorotatory,  [a]©  =  —59°  to  —65°,  and 
on  adding  alcohol  to  dilute  aqueous  solutions  the  dextro-rotation  is 
lessened.  The  addition  of  the  corresponding  quantity  of  triethyl- 
amine  to  an  alcoholic  solution  of  nicotine  acetate  completely  decom- 
poses the  salt,  for  the  specific  rotation  of  the  nicotine  present  then 
assumes  the  same  value  as  that  of  nicotine  itself  in  alcoholic  solution. 
Complete  decomposition  of  the  salt  does  not  occur  on  adding  aniline 
or  ammonia ;  boric  acid  slightly  lowers  the  specific  rotation  of  nicotine 
in  alcoholic  solution. 

Much  the  same  behaviour  is  noticed  with  the  sulphate  and  hydro- 
chloride as  with  the  acetate ;  aqueous  solutions  of  these  salts  are 
dextrorotatory,  whilst  alcoholic  solutions  are  strongly  Isevorotatory. 
Poiarimetric  measurements  made  on  the  acetate  in  benzene  solution 
show  that  the  la^vo-rotation  is  about  the  same  as  in  alcoholic  solu- 
tions; cryoscopic  determiDations  in  benzene  solution  give  a  molecular 
depression  indicating  the  existence  of  the  salt  as  such. 
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The  autlior?!  conclude  thafo  nicotine  has  mnch  more  pronounced 
basic  properties  in  aqueous  solutions  than  in  alcoholic ;  this  is  con- 
firmed by  the  observation  that  the  salts  of  this  alkaloid  are  more 
readily  decomposed  by  stronger  bases  in  alcoholic  than  in  aqueous 
solntions.  The  fact  that  nicotine  and  similar  alkaloids  (compare 
Menschutkin,  Abstr.,  1883,  708)  are  more  strongly  basic  in  aqueous 
solution  is  satisfactorily  explained  by  assuming  the  formation  of 
hydrates;  on  the  addition  of  acids  to  such  aqueous  solutions,  salts  of 
the  more  active  hydrated  base  are  formed,  whilst  the  slight  stability 
of  the  salts,  when  dissolved  in  other  solvents,  is  due  to  their  being 
compounds  of  the  more  feeble  anhydrous  base.  W.  J.  P. 

Amides  of  Ecgonine.  By  A.  Einhorn  and  F.  K.  de  Norwall 
(Ber.,  26,  962 — 973;  compare  this  vol.,  i,  378). — Aqueous  ammonia 
merely  hydrolyses  the  methylic  salt  of  ecgonine.  Alcoholic  ammonia, 
however,  at  100°,  converts  the  Z-salts  into  l-ecgonmeamide, 

OH-CNH.oMe-CONH^, 

which  melts  at  198°,  and  forms  lustrous,  rhombic  prisms  or  needles, 
a  :  h  :  c  =  07199  :  1  :  0'5159.  Curiously  enough,  the  r-methylic 
salt  is  by  this  treatment  converted  into  the  ethylic  salt;  with  methyl- 
alcoholic  ammonia,  however,  at  150°,  it  yields  r-ecgonineamide,  which 
melts  at  173°,  and  forms  large  crystals,  or  a  felted  mass  of  small 
needles.  The  following  salts  were  prepared  : — Of  Z-ecgonineamide  : 
the  hydrochloride,  CgHigNaOgjHCl,  white  needles  melting  with  de- 
composition at  275° ;  the  aurochloride,  C9Hi6]N'202,AuCl4  4-  l^H-^O, 
yellowish  needles  melting  at  70 — 80°,  when  anhydrous  at  140 — 142°; 
the  platiuo chloride,  (C9HifiN202)2-H2PtCl6,  orange  plates  melting  with 
decomposition  at  239°;  the  hydrobromide,  with  H-O,  large  prisms 
melting  with  decomposilion  at  about  260° ;  the  hydriodide,  with  HoO, 
monoclinic  plates,  or  staurolitic  twins,  malting  at  215°;  the  pwrate, 
with  H2O,  needles  melting  at  150°.  Of  r-ecgonineamide:  the  lydro- 
cJdoride,  large  prisms  melting  at  268°;  the  picrate,  needles  melting  at 
177°.  Both  amides,  when  heated  at  95°  with  alcoholic  methylic 
iodide,  yield  methiodides,  CioHjgNaO.J  ;  the  Z- variety  forms  tables  or 
needles  melting  at  203°,  the  r-variety,  with  H2O,  plates  melting  at 
220°  ;  along  with  the  former  a  second  iodo-compound,  melting  at 
223°,  was  obtained. 

Benzoic  chloride  by  itself  has  no  action  on  ecgonineamide  when  the 
two  are  taken  in  molecular  proportion.  If  excess  of  benzoic  chloride 
is  used  at  100°,  the  Z-amide  yields  l-ecgoninenitrilSf 

OH-CNHioMe-CN, 

as  needles  melting  at  1455°;  hydrochloride,  C9H,9NoO,HC],  forms 
small  lustrous  plates.  The  r-amide  under  these  conditions  yields 
henzoyl-r-ecqoninenitrile,  OBz-C7N'HioMe*CN,  as  yqvj  soluble  crystals  ; 
the  hydrobromide,  Ci6Hi<,lS'202,HBr,  needles  melting  at  210°  ;  the platino- 
chloride,  (CifiHi8N202)2,H2PtCl6,  flesh-coloured  needles ;  the  picrafe, 
needles  melting  at  227°.  The  corresponding  benzoyl-l-ecgonineuitriU 
was  obtained  from  the  Z-nitrile  with  benzoic  chloride  in  ethylic  acetate 
solution,  and  also  directly  from  the  /amide  by  the  action  of  benzoic 
VOL.  LXIV.   i.  2   i 


446  ABSTRACTS  OF  CHEMICAL  PAPERS. 

at  105°;  in  the  presence  of  soda;  it  forms  fern-like  crystals  meltins. 
chloride  the  hydrochloride,  +  HCl,  white  plates  or  lustrous  prising 
Jcetyl-r-ecgonine,  OAcCtNHio'CN,  was  obtained  as  an  oil  by  boiling 
the  r-amide  with  acetic  anhydride  ;  its  hydriodide,  CnHigNzOajHI,  forms 
white  needles  with  satiny  lastre  melting  with  decomposition  at  243°. 

C.  F.  B. 

Hygrineoxime.  By  C.  Liebermann  and  0.  Kuhling  (Ber.,  26, 
851— 852).— This  substance,  C5H,5N::NrOH,  obtained  from  "low- 
boiling  hygrine,"  CsHislS'O,  and  hydroxylamine,  forms  white  crystals 
melting  at  116 — 120°;  its  formation  shows  that  the  oxygen  in 
hygrine  must  be  in  the  carbonyl  condition.  It  forms  no  definite 
compound  with  platinum,  gold,  or  mercuric  chlorides,  or  with  potas- 
sium mercuriodide,  but  it  yields  a  picrate,  C8Hi6N20,C6H3N307,  as 
needles  meltino-  at  160°,  and,  when  boiled  with  methyl  alcohol  and 
methylic  iodide,  yields  methylhygrineoxime  hydriodide,  CsHisMeNaO,!!!, 
as  white  needles.  C  F.  B. 

Alkaloids  of  Corydalis  nobilis.  By  E.  Birsmann  (Chem.  Cevtr., 
1893,  i,  35;  from  Inaug.  Diss  ,  Dorpat,  1892). — The  plant  and  root 
were  extracted  with  dilute  alcohol,  the  alcohol  evaporated,  the  residue 
acidified  and  washed  with  light  petroleum.  The  liquid  is  then 
extracted  with  benzene  (1),  the  aqueous  solution  supersaturated  with 
sodium  carbonate,  when  a  brown  resin  (2)  separates,  and  the  alkaline 
solution  extracted  with  chloroform  (3).  The  benzene  extract  (1)  is 
treated  with  a  little  strong  alcohol  to  precipitate  tannin,  then  treated 
with  very  dilute  hydrochloric  acid,  and  the  acid  extract  precipitated 
with  soda.  After  recrystallisation,  an  alkaloid,  C21H21NO4,  is  obtained, 
which  melts  at  128°,  has  [aju  ~  +2766°,  and  is  soluble  in  chloro- 
form and  benzene.  From  the  resin  (2),  by  purification  with  alcohol 
and  crystallisation  from  much  water,  corydalinobiline,  C22H25NO5,  is 
obtained  ;  this  is  probably  identical  with  Wackenroder's  corydaline. 
It  yields  well  characterised  salts,  including  an  aurochloride  and 
platinochloride.  From  the  chloroform  solution  (3),  four  bases  were 
isolated,  but  were  not  investigated  further.  A.  J.  G. 

Geissospermine.  By  M.  Freund  and  C.  Fadvet  (Ber.,  26, 
1084— 1085). —Hesse  (Abstr.,  1880,  675)  obtained  from  pereiro  batk 
(Geissospermum  Vellosii)  a  crystalline  alkaloid,  geissospermine,  and  an 
amorphous  alkaloid,  pereirine,  melting  at  124°. 

The  authors  have  examined  a  crystalline  alkaloid  which  has  for 
some  time  been  placed  on  the  market  by  the  firm  of  Trommsdorf 
under  the  name  of  geissospermine.  Analyses  of  the  base  and  of  its 
salts  show  that  it  has  the  formula  C23H28N'204 ;  its  salts  contain  but 
one  equivalent  of  acid,  and  in  this  respect  as  well  as  in  its  physio- 
logical action  it  resembles  brucine.  It  melts  at  180°,  and  is  readily 
converted  into  an  amorphous  base  C46H64N4O7,  which  is  tetracidic, 
melts  at  60 — 70°,  yields  a  methiodide  melting  at  265'^,  and,  when 
fused  with  potash,  gives  rise  to  a  crystalline  hase  melting  at  151°. 

A.  R.  L. 
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Stachydrine.  By  A.  v.  Planta  and  E.  Schulze  (Ber.,  26,  939 — 
942^ — Stachydrine  is  the  name  adopted  by  the  authors  for  the  base 
resembling  betaine,  from  Stachijs  tuberifera  (Abstr.,  1890,  IIS-S). 
They  describe  metliods  for  its  isolation.  The  hydrochloride, 
CTHisNOa.HCl,  crystallises  in  transparent  prisms,  is  readily  soluble  in 
water,  and  differs  from  betaine  hydrochloride  both  in  composition 
and  in  being  soluble  in  cold  absolute  alcohol.  The  platinochloride, 
(C7Hi3NO-)2,H2PtCl6,  forms  large,  oransre-red,  rhombic  crystals  con- 
taining 2H2O,  a:h  :  c  =  0*6082  :  1  :  0-8277  ;  the  aurochloride  crys- 
tallises in  small,  yellow  prisms.  The  free  base,  obtained  by  treating 
the  hydrochloride  with  silver  oxide,  forms  colourless,  transparent 
crystals  which  deliquesce  in  the  air,  and  become  opaque  with  the  loss 
of  water  of  crystallisa^on  at  100°  ;  it  melts  at  210^,  and  its  aqueous 
solution  has  not  an  alkaline  reaction.  A.  R.  L. 

Amyloid,  a  Component  of  Milk  and  Dairy  Products.     By  F. 

J.  Heez  {Ghem.  Zeit.,  16,  1594 — 1595). — During  the  microscopic  in- 
vestigation of  milk,  cream,  curds,  butter-fat,  and  lean  cheese,  and 
even  of  pure  casein,  the  author  has  found  structures  which,  as  regards 
shape  and  size,  are  not  unlike  starch  granules,  and  which  also  give 
a  bluish  colour  with  iodine.  They  are,  however,  not  gelatinised  on 
boiling  with  water,  and  are  also  insoluble  in  hot  alcohol  and  ether. 

The  author  thinks  that  they  consist  of  a  modification  of  albumin, 
and  may  perhaps  be  obtained  in  a  pure  state  by  treating  milk  or 
colostrum  with  pepsin  and  hydrochloric  acid.  L.  de  K. 

Oxyhsematin,  reduced  Hsematin,  and  Haemochromogen.    By 

H.  Bertin-Sans  and  J.  Moitessier  (Compt.  rend.,  116,  401 — 403). — 
Oxyhaematin,  prepared   by  Cazeneuve's  process  and    dissolved   in   a 

1  per  cent.,  or  0*1  per  cent.,  solution  of  sodium  hydroxide,  shows  a 
single  absorption  band  between  G  and  D,  the  middle  being  about 
\  618.  The  addition  of  a  reducing  agent,  such  as  potassium  sulphide, 
sodium  hydrosulphide,  ferrous  tartrate,  &c.,  produces  the  true  spec- 
trum of  reduced  haematin,  a  single  absorption  band,  the  middle  of 
which  practically  coincides  with  D.  This  spectrum  is  not  affected  by 
the  presence  of  an  excess  of  the  reducing  agent.  Reduced  hasmatin, 
showing  precisely  the  same  spectrum,  is  obtained  when  the  haematin 
has  been  dissolved  in  an  alcoholic  solution  of  sodium  hydroxide  or  an 
aqueous  solution  of  sodium  carbonate. 

If  the  solution  of  reduced  hjpmatin  obtained  in  this  way  is  mixed 
with  a  slight  excess  of  ammonia,  or  of  various  amines,  such  as  ethyl  • 
amine,  aniline,  glycocine,  or  taurine,  the  absorption  band  -of  reduced 
haematin  rapidly  disappears,  and  the  spectrum  of  hasmochromogen 
becomes  visible. 

Carbamide  and  other  amides  do  not  produce  this  result. 

A  very  minute  quantity  of  albumin,  on  the  other  hand,  converts 
the  spectrum  of  reduced  haematin  into  that  of  haemochromogen. 
0-05  milligram  of  albumin  is  sufficient   to  produce  this   change    in 

2  c.c.  of  the  solution  of  reduced  haematin,  and  hence  it  constitutes  a 
very  delicate  test  for  albumin. 
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HnBmocTiromogen  solntion,  wlien  treated  with  a  current  of  air,  is 
reconverted  into  oxybaematin.  The  position  of  the  two  hands  of 
hferaochromoofen  varies  with  the  nature  of  the  nitrogren  compound 
added  to  the  haeraatin.  but  tlie  middle  of  the  first  band,  which  is  the 
more  intense  and  better  defined,  oscillates  about  \  560. 

It  follows,  from  these  results,  that  when  oxyhoematin  in  alkaline 
solution  is  treated  with  reducing  agents  in  absence  of  ammonia  and 
other  nitrogen  compounds,  it  yields  reduced  hcewatin,  which  has  a  cha- 
racteristic spectrum,  whilst  in  presence  of  ammonia,  amines,  albumin, 
(fee,  hapmochromogen  is  formed.  The  differences  in  the  spectrum  (f 
ha3mochromogen  are  not  due  to  the  differences  in  the  composition  of 
the  solvent,  and  it  would  seem  that  several  haemochromogens  exist. 

C.   H.  B. 

Action  of  Carbonic  Oxide  on  Reduced  Haematin  and  Hsemo- 
chromogen.  By  H.  Bkrtin-Saxs  and  J.  Moitessier  (Compf  rend.^ 
116,  591 — 592). — When  carbonic  oxide  is  passed  into  an  alkaline 
solution  of  freshly  pr^^pared  reduced  haematin  (precedinsr  abstract), 
the  single  absorption  band  is  replaced  by  two  bands  similar  to  those 
of  carhonylhsemoglobin.  The  carbonic  oxide,  however,  is  very  easily 
displaced  by  oxvgen  or  air.  Out  of  contact  with  air,  the  caibonic 
oxide  is  displaced  by  hydrogen,  but  the  change  takes  place  much  more 
slowly. 

If  excess  of  ammonia  is  added  to  the  sMutions  of  carbonylhsematin, 
the  appearance  of  the  spectrum  changes  immediately,  and  the  two 
bands  (which  correspond  approximately  to  \  569  and  X531)  are  re- 
placed by  two  more  distinct  and  intense  bands  at  \  590  and  X  546,  the 
first  being  the  narrower,  more  intense,  and  better  defined  of  the  two. 
The  same  phenomena  are  obtained  by  the  direct  action  of  carbonic 
oxide  on  the  hasmochromogen  obtained  by  the  action  of  a  reducing 
agent  on  amraoniacal  solutions  of  oxyhaematin  (compare  Popoff, 
Cevtr.  f.  d.  Med.  Wiss.,  1868).  The  ammonia  not  only  alters  the 
spectrum,  but  also  increases  the  stability  of  the  compound,  the 
carbonic  oxide  being  displaced  much  more  slowly  by  oxygen. 

If  an  excess  of  albumin  is  added  to  the  solution  of  carbonyl- 
hfematin,  the  appearance  of  the  spectrum  does  not  alter,  but  the  com- 
pound becomes  much  more  stable  in  presence  of  air,  and  addition  of 
ammonia  has  no  effect  on  the  spectrum.  The  spectrum  has  exactly 
the  same  appearance  as  that  of  the  compound  formed  by  the  action 
of  carbonic  oxide  on  haemochromogen  that  has  been  prepared  in 
presence  of  albumin.  The  instabilitv  of  carbonylhaematin,  especially 
in  the  absence  of  albumin,  and  the  effect  of  ammonia  on  its  spectrum, 
distinguishes  it  readily  from  carbonylhsemoglobin.  C.  H.  B- 
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Preparation  of  Tetriodoethylene.  By  L.  Maquenne  (Bull.  8oc. 
Ghitn.  [3],  7,  777 — 778). — A  simpler  method  of  preparing  tetriodo- 
ethylene, C2I4,  than  that  described  by  Moissan  (Abstr.,  1892,  1291) 
consists  in  adding  an  excess  of  potash  to  an  aqueous  solution  of 
acetylene,  and  subsequently  dropping  iu  iodine  in  small  portions, 
when  the  tetriodoethylene  separates  as  a  crystalline  precipitate.  It  is 
also  obtained  when  crude  barium  carbide  (Abstr.,  1892,  685  ;  this  vol., 
i,  62)  is  treated  with  an  equal  weight  (30  grams)  of  iodine  dissolved 
in  benzene  (75 — 100  c.c.)  ;  water  is  now  added  drop  by  drop  until 
effervescence  ceases,  when  the  benzene  solution  is  decanted  from  the 
pasty  mixture  of  magnesia  (from  the  crude  barium  carbide),  the 
latter  extracted  with  boiling  benzene,  and  the  united  benzene  solutions 
distilled  and  finally  evaporated  to  dryness  ;  the  tetriodoethylene  is 
then  washed  with  alcohol  and  crystallised  from  hot  benzene.  The 
pure  compound  (6  grams)  melts  at  192°  (corr.).  The  compound  of 
lower  melting  point  obtained  by  Homolka  and  Stolz  (Abstr.,  1885, 
1198)  must  have  been  impure.  A.  R.  L. 

Substitution  in  the  Fatty  Series.  By  A.  D.  Herzfelder  {Ber., 
t26,  1257 — 1261). — Although  propylenic  bromide  yields  tribrom- 
hydrin  when  brominated,  yet  propylenic  chloride  does  not  yield  tri- 
chlorhydrin,  CH^Cl-CHCl-CH.Cl,  boiling  at  154—156°,  when  treated 
either  with  antimony  pentachloride  (1  mol.),  or  with  liquid  chlorine 
and  iron.  The  trichloropropane  actually  formed,  which  is  also  formed 
when  propylic  chloride  is  treated  with  antimony  pentachloride(2mols.), 
boils  at  132°,  and  diiFers  also  from  that  obtained  by  the  action  of 
antimony  chloride  on  acetone  chloride,  which  boils  at  121°,  and  has 
the  constitution  CH3*CCl2*CH2Cl.  It  must,  therefore,  have  the  only 
remaining  formula  CHa'CHCl'CCU,  and  the  old  boiling  point — "  about 
140°  " — formerly  given  for  this  substance  is  incorrect. 

When  propylic,  isopropylic,  butylic,  isobutylic,  and  tertiarv  butylic 
chlorides,  all  containing  either  the  group  ^CCl'CHij  or  ^CH-CHoCl, 
are  heated  with  bromine  and  iron  wire,  they  all  give  dibromides  con- 
taining the  group  ^CBr'CHsBr.  Isoamylic  chloride,  under  similar 
circumstances,  yields  a  monobromide,  CHMea'CHa'CHgBr. 

C.  F.  B. 

Formation  of  Amylic  Salts  from  Acids  and  Amylene.  By 
W.  Nerxst  and  C.  Hohmann  {Zeit.  physihal.  Ghem.,  11,  352' — 390). — 
The  formation  of  amylic  salts  from  acids  and  amylene  (trimethyl- 
ethylene)  has  already  been  investigated  by  Menschutkin  and  Kono- 
valofF  (Abstr.,  1888,  340  and  1167),  the  latter  coming  to  the  conclusion 
that  the  change  is  one  which  does  not  follow  the  ordinary  law  of  mass 
action.  This  conclusion  was,  however,  as  shown  by  the  authors,  based 
upon  an  incorrect  application  of  the  above  law,  a  recalculation  of  the 
numbers  given  by  Konovalojff  for  the  action  of  diehloracetic  acid  on 
amylene  giving  results  in  perfect  accordance  with  those  demanded 
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by  theory.  It  therefore  appeared  desirable  to  submit  the  action  of 
acids  on  annylene  to  a  further  examination,  in  order  to  ascertain 
whether  the  law  of  mas=?  action  holds  throughout. 

The  acids  taken  were  di-  and  tri-chloracetic,  trichlorobutyric,  tri- 
chlorolactic,  salicylic,  and  benzoic.  Amylic  trichloracetate  was  pre- 
pared in  the  course  of  the  experiments  in  a  pure  condition.  It  U  a 
colourless  liquid,  of  sp.  gr.  20474°  =  1*202,  and  specific  refraction 
n20  4°ID  =  1-44758. 

The  formation  of  the  ethereal  salts  takes  place  in  all  cases  in 
accordance  with  the  law  of  mass  action.  The  limit  to  the  action  of 
an  acid  is  defined  by  its  aftinity  coefficient,  this  being  carried  fnrther 
the  greater  the  electrolytic  disso^jiation  in  water  of  the  acid  in 
question.  The  action  is  also  proportional  to  the  square  of  the  con- 
centration of  the  acid.  H.  C. 

Action  of  Mercury  Salts  on  Unsaturated  Hydrocarbons 
and  Alcohols.  By  M.  G.  Kutcheroff  (/.  Buss.  Chem.  Soc,  24, 
380 — 333). — With  a  solution  of  mercuric  chloride,  diallyl  gives  an 
abundant  white  precipi^ate,  insoluble  at  the  ordinary  temperature 
in  water  or  alcohol,  but  which  dissolves  easily  in  caustic  alkalis,  and 
may  be  reprecipitated  from  the  solution  by  neutralisation.  Acids, 
even  acetic  acid,  dissolve  it  with  liberation  of  diallyl.  The  empirical 
formula  of  ths  compound  is  C6Hin,HgCl2,HgO,H20,  A  similar  sub- 
stance having  the  composition  2C2H4,HgCl2,HgO  is  precipitated  when 
ethylene  acts  on  an  aqueous  solution  of  mercnric  chloride.  It  is 
slightly  soluble  in  water  and  in  alcohol,  easily  soluble  in  alkalis,  and  re- 
generates ethylene  when  treated  with  acids.  The  author  attributes 
the  following  constitutions  to  these  compounds  : — 

C2H4(CH:CH-EgCl)2  +  2H2O  and  2CH2:CH-HgCl  +  H^O. 

Allyl  alcohol  at  the  ordinary  temperature  gives  a  white,  crystalline 
precipitate  with  aqueous  mercuric  chloride;  this  is  soluble  in  alkalis, 
and  has  the  composition  0(CiH4*HgCl)2.  It  may  be  considered  as 
the  compound  of  allyl  ether  corresponding  with  the  above-mentioned 
compounds  of  diallyl  and  ethylene,  and  can,  in  fact,  be  formed  directly 
from  the  ether  and  mercuric  chloride.  Allyl  alcohol  when  heated  for 
several  hours  at  100°  with  mercuric  chloride  is  converted  for  the 
most  part  into  allyl  ether  without  any  trace  of  allylic  chloride  being 
formed.  Calomel  and  the  compound  0(C3H4*HgCl)2  are  the  other 
products. 

Negative  results  were  obtained  with  commercial  amylene. 

J.  W. 

Synthesis  of  Erythritol.  By  G.  Gkiner  (Compt.  rend.,  116, 
723— 725).— When  erythrene,  CH2:CH-CH:CH2  is  dissolved  in  a  large 
quantity  of  chloroform,  cooled  at  —21°  and  treated  with  bromine,  it 
yields  a  liquid  dibromide,  CiHeBrj,  boiling  at  74 — 76°  under  a  pressure 
of  26  mm.  This  compound  is  unstable  in  the  liquid  form,  but  at 
100°  it  is  very  rapidly  converted  into  a  solid  of  the  same  composition, 
melting  at  53 — 54°,  and  boiling  at  92  —  93°  under  a  pressure  of 
15  mm.  It  is  very  volatile,  sublimes  easily,  has  a  piquant  odour,  and 
is  very  irritating  to  the  eyes. 
^    When  this  dibromide  is  heated  at  125^-130°  for  eight  hours  with 
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a  slight  excess  of  silver  acetate  and  some  acetic  anhydride,  it  yields  a 
diacetin,  C4H6(OAc)2,  boiling  at  110"  under  a  pressure  oP  20  ram., 
and  this  combines  readily  with  bromine  formmg  the  compound 
C4H6Br2(OAc)2  melting  at  87°.  The  latter,  whea  treated  with  silver 
acetate,  yields  a  tetracetin,  CiHeCOAc)!,  identical  w4th  that  obtained 
from  erythritol,  and  this  tetracetin,  when  heated  with  concentrated 
barium  hydroxide  solution  at  100°,  yields  erythritol,  identical  with  the 
natural  product  in  composition,  melting  point,  crystalline  form,  and 
absence  of  optical  activity.  C.  H.  B. 

Trehalase,  a  Ferment  for  Trehalose.  By  E.  Bourquelot 
(Compt.  rend.,  116,  826 — 828). — The  author's  previous  researches 
liave  shown  that  trehalose  is  almost  always  present  in  fungi,  but 
only  appears  when  the  production  of  spores  commences,  and  is  local- 
ised in  the  tissues,  and  more  especially  in  the  vegetative  tissue  of  the 
fruit  or  spoi'ophore  ;  it  disappears  gradually  during  ripening.  Glu- 
cose cannot  be  detected  in  fungi  until  trehalose  has  made  its 
appearance,  but  persis*^s  after  the  latter  has  disappeared.  These 
facts  indicated  the  presence  of  some  ferment  capable  of  converting 
trehalose  into  glucose,  and  the  author  has  isolated  such  a  ferment  in 
the  following  manner.  ^^ 

Aspergillus  niger  is  cultivated  on  Raulin's  fluid,  and  when  the 
liquid  is  covered  with  abundant  fructifications,  the  growth  is  re- 
moved, its  lower  surface  washed  with  water,  triturated  with  diYj  sand, 
and  left  in  contact  with  alcohol  of  95°  for  five  or  six  hours,  after 
which  it  is  collected  and  dried  in  a  vacuum.  It  is  then  treated  with 
water,  again  filtered,  and  the  filtrate  reprecipitated  with  alcohol, 
the  precipitate  being  washed  with  alcohol  and  dried  in  a  vacuum. 

If  a  fermenting  liquid  only  is  required,  it  is  sufficient  to  draw  oif 
the  liquid  when  the  mould  is  in  full  fructification  and  replace  it  by 
distilled  water. 

The  ferment  thus  obtained  completely  converts  trehalose  into 
glucose,  1  mol.  of  the  former  yielding  2  mols.  of  the  latter.  Tre- 
halose from  the  trehala  and  trehalose  from  fungi  both  behave  in 
precisely  the  same  way  under  the  influence  of  the  ferment.  Invertin 
from  yeast,  the  diastase  of  the  saliva,  and  emulsin  have  no  action  on 
trehalose.     The  author  proposes  to  ca  11  the  special  ferment  trehalase.  ' 

The  product  obtained  also  acts  on  maltose.  It  would  seem,  there- 
fore, either  that  one  and  the  same  ferment  acts  on  both  trehalose  and 
maltose,  or  that  the  product  is  a  mixture  of  two  ferments. 
Attempts  to  isolate  two  substances  by  fractional  precipitation  gave 
negative  results.  The  power  to  ferment  trehalose,  however,  di- 
minishes above  64°,  and  completely  disappears  at  about  Q'-i°.,  whereas 
the  power  to  ferment  maltose  remains  undiminished  at  64°,  and  only 
disappears  between  74°  and  75°.  It  follows  that  the  product 
obtained  in  the  manner  described  is  really  a  mixture  of  two  sub- 
stances, the  one  fermenting  maltose,  and  the  other  fermenting  tre- 
halose. C.  H.  B. 

Calciuin  Sucrates.  By  P.  Petit  (Gompt,  rend.,  116.  828—826). 
—The  action  of  sodium  hydroxide  solution  on  a  mixed  solution   of 
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.  accharose  and  calcium  chloride  in  a  calorimeter  gives  the  following 

results. 

Ca(0H)2      sol.      +      Ci2H,,0u    diss.     = 

CaO,Ci2H220u  diss develops  +    72  Cal. 

2Ca(OH)2     sol.      +     Ci,H,,On     diss.     = 

2CaO,Ci2H220u  diss „         -f-H'?     „ 

With  a  higher  proportion  of  calcium  oxide  there  is  no  further 
thermal  disturbance,  and  hence  it  would  seem  that  only  two  calcium 
sucrates  exist  at  the  ordinary  temperature.  The  action  of  mono- 
calcium  sucrate  on  freshly  precipitated  calcium  hydroxide  leads  to 
the  same  value,  +4'5  Cal.,  for  the  formation  of  the  dicalciura 
sucrate.  The  following  table  shows  the  quantity  of  calcium  oxide 
dissolved  by  1  gram-molecule  of  sugar  in  various  proportions  of 
water. 

Water 20  10  8  6  5  4     litres. 

CaO 5607     5610     5614     59*2     6315     70  24  grams. 

Water 3  2  1'5    litres. 

CaO    78-88       88-06       9328  grams. 

The  curve  representing  these  results  indicates  that  at  infinite  con- 
centrations 2  mols.  of  calcium  oxide  would  be  dissolved. 

Monocalcinm  sucrate  combines  with  saccharose,  the  heat  developed 
by  the  addition  of  various  proportions  of  saccharose  to  1  mol.  of  the 
sucrate  being  as  follows. 

1  mol.  2  mols.         3  mols.         5  mols.         7  mols. 

+  1-68         -f2-8         +3-1         -f2-9         +3-1  Cal. 

It  appears  that  beyond  3  mols.  the  thermal  disturbance  becomes  con- 
stant, and  hence  there  is  one  compound,  CaO,Ci2H220ii,3Ci2H220ii, 
formed  with  development  of  -h31  Cal. 

The  author  was  unable  to  obtain  a  tricalcium  sucrate.  When  a 
sucrate  solution  containing  19*2  per  cent,  of  calcium  oxide  is  heated 
at  100°,  a  dicalcium  sucrate  is  obtained,  but  it  is  only  slightly  soluble 
in  water,  and  when  treated  with  hydrochloric  acid,  the  heat  of  form- 
ation obtained  is  4-5-4  Cal.  It  follows  that  heat  modifies  the 
sucrates  very  considerably,  probably  because  calcium  oxide  acts  on 
saccharose  in  much  the  same  way  as  on  maltose.  C.  H.  B, 

Action  of  Metaphosphoric  acid  on  Organic  Bases.    By  W. 

ScHLOMANN  (Ber.,  26,  1020 — 1025). — The  following  bases  in  ethereal 
solution  form  amorphous  metaphosphates  on  the  addition  of  meta- 
phosphoric acid  (prepared  by  dissolving  phosphoric  anhydride  in 
4  parts  of  water)  :  Methylamine,  ethylamine,  propylamine,  amyl- 
amine,  allylamine,  ortho-  and  para-toluidine,  xylidine,  a-  and  jH- 
naphthylamine,  benzylamine,  anisidine,  phenylhjdrazine,  unsymme- 
trical  diphenylhydrazine,  a-benzylphenylhydrazine,  ethylenediamine, 
pentamethylenediamine,  benzidine,  ortho-  and  para-phenylenedi- 
amine,  and  toluylenediamine.  These  salts  are  generally  soluble  in 
water  or  in  excess  of  the  acid,  but  insoluble  in  alcohol. 
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The  metaphosphates  of  the  following  bases  are  readily  soluble  in 
ether,  /:J-benzylphenylhydrazine,  piperidine,  methylaniliiie,  diphenjl- 
amine,  diamylamine,  hydrazobenzene,  pyridine,  quinoline,  and  di- 
niethylaniline. 

Solutions  containing  3  per  cent,  of  aniline  and  O'l  per  cent,  of 
phenylhydrazine  give  precipitates  with  solutions  of  metaphosphoric 
acid  containing  12*5  per  cent,  of  phosphoric  anhydride.  On  treating 
a  mixture  of  aniline  and  metliylaniline  with  metaphosphoric  acid 
solution,  the  aniline  is  completely  precipitated,  but  carries  down 
some  of  the  methylaniline  salt. 

/3-Benzyl  phenyl  hydrazine,  NHPh'NHCTH^,  is  prepared  by  heating 
phenylhydraziiie  with  2  molecular  proportions  of  benzylic  chloride 
for  24  hours  at  160°  ;  it  crystallises  in  pale  yellow  needles  meltins:  at 
155-5°.  J.  B.  T. 

Action  of  Nitrous  acid  on  Tetramethylenediamine.    By  N. 

Demtanoff  (/.  Russ.  Chem.  Soc,  24,  346 — 355). — Tetramethylene- 
diamine was  prepared  by  reducing  ethylenic  dicyanide  by  means  of 
sodium  in  methyl  alcohol  solution,  and  from  its  hydrochloride  the 
nitrite  was  obtained  by  grinding  it  up  with  water  and  silver  nitrite 
at  the  ordinary  temperature.  On  heating  an  aqueous  solution  con- 
taining 50  grams  of  tetramethylenediamine  nitrite  in  1  litre  of  water, 
decomposition  took  place  at  80 — 90°,  and  the  heating  was  continued 
until  a  temperature  of  130°  was  reached.  Nitrogen  was  given  oft* 
along  with  a  gas  which  did  not  condense  in  the  receiver,  but  was 
absorbed  by  bromine.  The  aqueous  distillate  was  quite  homo- 
geneous, neutral,  slightly  yellow,  and  of  an  offensive  odour. 

The  bromide  formed  by  the  union  of  the  gaseous  product  of 
decomposition  with  bromine  was  a  crystalline  solid  melting  at 
115 — 116°.  Investigation  showed  it  to  be  the  tetrabromide  of 
erythi-ene,  CHalCH'CHiCHg,  which  is  consequently  the  hydrocarbon 
formed  in  the  decomposition. 

In  the  aqueous  distillate,  there  were  detected  nitrosoDyrrolidine, 
CH  "CH  PH 'PH 

Ch'-CH^^^'^^'   tetral^y^rofurfuran,    ^^  .(.j^'>0,  boiling  at  67\ 

and  an  unsaturated  alcohol  of  the  formula  C4H7*OH.  The  latter 
boiled  at  112— 114^  and  had  a  sp.  gr.  of  0-8635  at  0°/0°,  and  0-8484 
at  18-5°/0°.  When  heated  with  fuming  hydrobromic  acid,  it  gave  a 
saturated  dibromhydrocarbon,  CiH&Br.^,  boiling  at  174 — 175°,  and 
having  a  sp.  gr.  of  1-829  at  0°/0".     The  dibromhydrocarbon, 

CHa-CHBr-CHa'CH^Br, 

obtained  from  aldol  by  reduction  and  heating  with  fuming  hydro- 
bromic acid,  was  proved  to  be  identical  with  the  bromide  trom  the 
Innsaturated  alcohol,  which,  therefore,  must  have  the  constitution 
CHs'.CH-CH^'CHo-OH  or  CH,:CH-CHMe-OH.  The  rate  of  etherifi- 
cation  points  to  the  first  formula  as  being  correct. 

The  brown  residue  which  did  not  distil  over  at  130°  consisted  of 
two  glycols,  tetramethylene  glycol,  OH'CH/CHa'CHa'CHa'OH,  and 
the  glycol  0H-CHMe-CH2-CH,-0H.  J.  W. 
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Action  of  Ammonia  and  of  Aliphatic  Amines  on  Acetyl- 
acstone.  By  A.  Comues  and  C.  Combk.s  (Bull.  Soc.  Chim.  [3],  7, 
778 — 788). — Acetijlacetonamine,  CHAc!CMe'N'H2,  is  formed  with  the 
elimination  of  water  when  the  additive  compound  of  ammonia  and 
acetylacetone  {Bull.  Soc.  Chim.  [2],  49,  577)  is  gently  heated  in  a 
current  of  ammonia  and  the  product  distilled;  the  compound  passfs 
over  at  209°,  solidifies  in  crystals  on  cooling,  and  melts  at  4.3".  It 
undergoes  hydrolysis  when  its  aqueous  solution  is  heated,  and  acids 
exert  the  same  effect  in  the  cold.  The  hydrochloride  formed  by  pasF- 
ing  dry  hydrogen  chloride  into  an  ethereal  solution  of  the  compound 
dissociates  on  exposure;  the  copper  derivative,  (C6H8NO)2Cu,  is 
crystalline.  It  reacts  with  methylic  iodide,  forming  methylacetyl- 
acetone,  and  when  it  is  heated  at  220°  for  15 — 18  hours,  it  blackens, 
and  several  basic  compounds  are  formed,  one  of  which  has  the 
formula  CisHigNo,  and  melts  at  85°, 

Acetylacetone  reacts  with  ethy^amine,  forming  a  compound, 
CHAciCMe-NHEt,  which  boils  at  210—215°,  and  with  diethylamine, 
forming  a  compound,  CHAciCMe'NEta,  boiling  at  155 — 156°  (24  mm.), 
but  it  does  not  act  on  tertiary  amines.  With  ammonia,  methylacetyl- 
acetone  yields  a  compound,  CMeAciCMe'NHs,  melting  at  105°. 

Bimethylacetylacetone,  CMe2Ac*C0Me,  prepared  by  the  action  of 
methylic  iodide  on  the  sodium  derivative  of  methylacetylacetone, 
boils  at  175 — 177°.  It  does  not  react  with  ammonia,  a  fact  which 
indicates  that  acetylacetone  and  the  other  compounds  react  with 
ammonia  in  a  tautomeric  form,  RCO-CH!C(OH)R,  in  which  they 
contain  a  mobile  (bydroxylic)  hydrogen  atom  ;  it  also  justifies  the 
adoption  of  the  above  formulae  for  the  amido-compounds. 

Secondary  amines  containing  an  aromatic  radicle  do  not  react  with 
acetylacetone.  A.  R.  L. 

Action  of  Diamines  on  Acetylacetone.  By  A.  Combes  and 
C.  Combes  {Bull.  Soc.  Chim.  [3],  7,  788— 793).— The  compound 
iormed  by  the  action  of  ethylenediamine  on  acetylacetone  has  already 
been  described  (Abstr.,  1889,  851).  The  compound  C7H12N4O2,  ob- 
tained by  the  action  of  carbamide  on  acetylacetone  (Evans,  this  vol., 
i,  129)  melts  at  200°  with  decomposition.  Acetylacetone  reacts  with 
guanidine  carbonate,  forming  an  amidodimethylpyrimidine, 

^^<CMe-N>^'^^^^- 

It  separates  from  hot  concentrated  aqueous  solutions  in  an  anhydrous 
condition,  and  melts  at  153°,  but,  on  allowing  a  saturated  solution  to 
slowly  cool,  crystals  containing  l^B.-iO  are  obtained. 

A.  R.  L. 

Tar  from  the  Bark  of  Populns  tremula.  By  N.  Faemakovskt 
{J.  Buss.  Chem.  Soc,  24,  423—439). — The  tar  obtained  from  the  dry 
distillation  of  Populus  tremula  is  strongly  acid,  1000  grams  requiring 
oO  grams  of  anhydrous  potassium  carbonate  for  its  neutralisation. 
The  acid  constituents  are  the  lower  fatty  acids  up  to  valeric  acid, 
phfenols  (about   17  per  cent.),  and   benzoic  acid  (about  \  per  cent.). 
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Hydrocarbons  form  the  remainder  of  the  tar.  Its  sp.  gr.  at  17°/ 17° 
is  0-956.  J.  W. 

Condensation  of  Aliphatic  Aldehydes  with  Cyanacetic  acid . 

By  E.  FiQUET  (Bull.  Soc.  Chim.  [3],  7,  767— 771).— The  condensation 
of  aliphatic  aldehydes  with  cyanacetic  acid  is  quite  analogous  to  that 
of  aromatic  aldehydes  (Abstr.,  1892,  1340).  Cyanocrotonic  acid, 
CHMe!C(CN)*COOH,  is  obtained  by  heating  cyanacetic  acid  with  an 
excess  of  acetaldehyde  at  about  93 — 95°.  Care  must  be  taken,  as  the 
acid  decomposes  at  about  95°,  and  other  condensations  take  place 
when  the  heating  is  protracted.  The  new  acid  crystallises  in  delicate, 
colourless  needles,  melts  at  92°,  is  very  soluble  in  water,  and  forms 
crystalline  alkali  salts.  It  yields  malonic  acid  and  ammonia  when 
heated  with  potash,  and  oxalic  acid  whea  heated  with  nitric  acid ; 
when  distilled,  crotononitrile  passes  over  at  120°.  Trichlorocyano- 
crotonic  acid  is  formed  by  heating  a  mixture  of  cyanacetic  acid, 
chloral,  and  glacial  acetic  acid  in  a  reflux  apparatus  for  48  hours. 

Hexylcyanacrylic  acid,  CH2Me-[CH2]4-CH:C(CN)-COOH,  is  prepared 
by  boiling  together  a  mixture  of  cenanthaldehyde,  cyanacetic  acid, 
and  glacial  acetic  acid  for  60  hours ;  it  crystallises  in  nacreous 
laminae,  and  melts  at  116 — 118°. 

Cyanacetic  acid  and  glyoxylic  acid  react  at  180°,  forming  a  crys- 
talline product  melting  at  210°  ;  it  may  be  either  cyanofumaric  or 
cyanomalonic  acid.  A.  R.  L. 

Brom-additive  Products  of  Angelic  and  Tiglic  acids.    By  J. 

WiSLiCENUS  {Anitalen,  274,  99 — 119). — A  rejoinder  to  Fittig  (this 
vol.,  i,  188).  The  author  brings  forward  fresh  experimental 
evidence  in  support  of  his  views  (ibid.,  i,  135).  A.  R.  L. 

Turkey-red  Oil.  By  P.  Juillaed  (Chem.  Centr.,  1893,  i,  185—187  ; 
from  Bull.  Soc.  indust.  Mulhouse,  1892,  415 — 491). — The  products  of 
the  action  of  sulphuric  acid  on  castor  and  olive  oil,  which  are 
employed  as  substitutes  for  the  original  Turkey-red  oil,  have  been  the 
subject  of  numerous  investigations;  see  Fremy  {An7ialen,  65,  121), 
[jiechti  and  Suida  (Abstr.,  1884,  238),  Benedict  and  Ulzer  (Ab&tr., 
1887,  914),  and  others. 

The  author  finds  that  the  initial  product  of  the  action  of  sulphuric 
acid  on  ricinole'ic  acid  is  ricinosnlphuric  acid,  which  reacts  with 
another  molecule  of  ricinole'ic  acid  to  form  diricinosulphuric  acid, 
which  then  hydrolyses  in  part  into  diricinic  acid.  Sulphuric  acid  can 
react  with  the  latter,  so  that  the  red  oil  obtained  in  this  manner 
consists  of  a  mixture  of  mono-  and  poly-ricinic  acids,  and  of  mono- 
and  poly-ricinosulphuric  acids.  With  sulphuric  acid,  castor  oil 
gives  first  ricinoleinsulphuric  acid  and  a  diricinoleinsnlphuric  acid, 
OH-CnH32-COO'C3H5(OH)0-CO-CnH520-S02-OH,  which  is  soluble  in 
water.  Polyricinic  acids  and  polyricinosulphuric  acids  are  also  formed. 
Diricinosulphuric  acid  decomposes  on  hydrolysis  with  boiling  alcoholic 
potash,  in  a  manner  typical  of  the  polyricinosulphuric  acids,  into  ricinic 
acid  and  ricinosulphuric  acid,  but  with  dilute  acids  into  sulphuric 
acid  and  diricinic  acid.     Diricinoleinsnlphuric  acid  is  converted  by 
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alkali  hydroxides  and  carbonates  into  ricinosulphuric  acid,  ricinic 
acid,  and  glycerol ;  whilst,  when  heated  at  90°  with  a  little  dilute 
hydrochloric  acid,  sulphnric  acid,  glycerol,  and  polyricinosulphnric 
acid  are  the  products.  It  is  usual  to  wash  the  crude  product  with  a 
concentrated  solution  of  sodium  sulphate  to  free  it  from  acid  ;  the 
author  shows  that  the  ricino-  and  ricinolein-sulphuric  acids  are 
thereby  converted  into  their  acid  or  normal  salts  according  as  they 
contain  a  single  carboxjl  group  or  otherwise. 

For  the  estimation  of  the  molecular  weights  of  these  acids  by  the 
cryoscopic  method,  the  author  employs  phenol  as  solvent,  taking  the 
molecular  depression  of  this  compound  to  be  67'5.  Eykman's  value 
(76)  is  only  correct  with  phenol  for  the  ethereal  salts  of  some  bibasic 
acids.  Ricinic  acid  is  a  syrup ;  the  semi-fluid  mass  obtained  by  the 
decomposition  of  ricinosulphuric  acid  contains  a  compound  of  de- 
hydrostearic  acid  with  ricinic  acid  of  melting  point  70 — 73^.  Ethylic 
ricinate  is  an  oil  which  is  not  hydrolysed  by  5  per  cent,  soda,  but 
vrhen  shaken  with  hydrochloric  acid  of  20°  B.,  it  is  converted  into 
polyricinic  acids.     Acetyl  and  butyryl  derivatives  were  also  prepared. 

Oleoricimc  acid,  Ci7H33*COO'CnH32*COOH,  is  obtained  by  allowing 
a  mixture  of  oleic  acid  (20  grams),  ethylic  ricinate  (10  grams),  and 
hydrochloric  acid  of  20°  B.  (50  grams)  to  remain  for  a  month. 
Polyricinic  acids  are  formed  : — 1,  By  the  action  of  hydrochloric  acid 
on  Turkey-red  oils  ;  2,  by  the  spontaneous  decomposition  of  the  acid 
red  oil ;  3,  by  heating  ricinic  acid  with  a  little  ricinosulphuric  acid  at 
105 — 110°;  4,  by  the  action  of  hydrochloric  acid  on  ricinic  acid  and 
castor  oil.  Their  purity  is  controlled  by  means  of  the  cryoscopic 
method.  The  remainder  of  the  paper  seems  to  be  purely  technical. 
The  preparation  of  red  oil  from  ricinic  acid,  from  castor  oil,  from 
oleic  acid,  and  from  olein  is  described.  A.  R.  L. 

Condensation  of  Alkylic  Acetocyanacetates  with  Phenol. 
By  A.  Held  (Compt.  rend.,  116,  720 — 723). — A  mixture  of  ethylic 
acetocyanacetate  and  phenol  in  molecular  proportion  is  added  in 
successive  small  quantities  to  an  excess  of  well-cooled  concentrated 
sulphuric  acid,  allowed  to  remain  in  contact  at  the  ordinary  tempera- 
ture for  at  least  24  hours,  and  then  poured  into  cold  water 
or  over  crushed  ice.  The  product  crystallises  from  ether  in  large, 
colourless,  prismatic  crystals  melting  at  110°  ;  it  is  insoluble  in  wat-er, 
but  dissolves  in  alcohol,  ether,  and  glacial  acetic  acid.  The  alcoholic 
solution  gives  an  intense  red  coloration  with  ferric  chloride.  The  com- 
pound has  the  composition  CON2H2*CHAc'COOEt,  and  is  produced 
by  simple  hydration  of  the  ethylic  acetocyanacetate.  When  boiled 
with  the  calculated  quantity  of  potassium  hydroxide  until  evolution 
of  ammonia  ceases,  it  yields  alcohol  and  acetic  and  malonic  acids. 

[n  the  absence  of  phenol,  sulphuric  acid  diluted  with  even  a  small 
quantity  of  water  has  no  action  on  ethylic  acetocyanacetate,  but 
with  the  concentrated  acid,  after  several  weeks'  contact,  hydration 
does  take  place,  although  to  a  considerably  smaller  extent  than  when 
phenol  is  present. 

With  resorcinol  in  place  of  phenol,  the  results  under  the  same  con- 
ditions are  quite  dijfferent,  and  the  product  is  the/3-methylambelliferone 
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obtained  by  Pecbmann  and  Duisberg  by  the  action  of  resoreinol  on 
ethylic  acetoacetafce  in  presence  of  sulphuric  acid.  In  the  process  of 
hydration,  the  nitrogen  is  eliminated  in  the  form  of  ammonia. 

Methylic  acetocyanacetate  remains  unaltered  after  contact  with 
concentrated  sulphuric  acid  for  several  weeks  at  the  ordinary  tem- 
perature, either  in  presence  or  absence  of  phenol.  At  a  higher 
temperature,  it  splits  up  into  acetic  and  carbonic  acids,  ammonia,  and 
alcohol. 

Methylic  acetocyanacetate  and  resoreinol,  in  presence  of  sulphuric 
acid,  yield  no  appreciable  quantity  of  methylumbelliferone,  although 
the  fact  that  the  mother  liquors,  after  supersaturation  with  alkali, 
show  a  greenish-blue  fluorescence,  indicates  that  some  slight  change 
has  taken  place. 

Dehydrating  agents  other  than  sulphuric  acid,  such  as  zinc  chloride 
or  aluminium  chloride,  gave  negative  results.  C.  H.  B. 

Oxalic  acid  Derivatives.  By  A.  Rosenheim  {Ber.,  26,  1191  — 
1194). — Tungstic  anhydride  is  dissolved  when  boiled  with  potassium 
oxalate  solution;  after  separation  from  tungstic  acid  and  evaporation, 
colourless,  crystaUine  plates  are  deposited  ;  these  have  the  formula 
K2C204,W03  H-  H2O,  and  are  decomposed  by  hydrochloric  acid  im- 
mediately, and  by  snlphuric  acid  more  slowly.  The  corresponding 
sodium  and  ammonium  salts  resemble  the  potassium  salt,  but  are 
more  readily  soluble. 

By  the  action  of  molybdic  anhydride  on  ammonium  oxalate,  two 
salts  are  obtained;  the  more  readily  soluble,  C204(NH4)2,Mo03  +  H2O, 
can  be  purified  by  recrystallisation,  when  it  forms  lustrous  needles. 
The  second  salt,  C204(NH4)2,2Mo03,  crystallises  in  white  crusts,  and 
undergoes  decomposition  on  treatment  with  hot  water.  A  third  salt 
is  prepared  by  the  action  of  hydrogen  ammonium  oxalate  on  molybdic 
anhydride  ;  it  crystallises  in  prisms,  and  has  the  formula 

(NH4),0,2C203,2Mo03,3H20. 

The  preceding  compounds  may  also  be  obtained  from  hydrogen  am- 
monium oxalate  and  hydrogen  ammonium  molybdate.  The  corre- 
sponding potassium  and  am/monium  sodium  saZ^s  are  crystalline ;  the 
sodium  salts  do  not  crystallise. 

A  double  arnmonium  vanadium  oxalate,  3(NH4)20,4C203,V205,4H20, 
crystallising  in  long,  yellow  prisms,  is  prepared  from  ammonium 
oxalate  and  vanadic  anhydride,  or  from  hydrogen  ammonium  oxalate 
and  ammonium  metavanadate.  The  corresponding  sodium  and 
jpotassium  salts  have  also  been  obtained.  «f.  B.  T. 

Stereochemistry  of  Malic  Derivatives:  Variations  in  the 
Rotatory  Power  of  Liquids.  By  A.  Colson  (Compt.  rend.,  116, 
818 — 820). — Acetylmalic  acid,  obtained  by  the  action  of  the  anhydride 
on  water,  melts  at  139°,  and  is  very  soluble  in  warm  water,  1  part  of 
water  dissolving  2  parts  of  the  acid  at  50°.  Irs  specific  rotatory 
power  lies  between  —10°  and  — 11°,  whatever  the  degree  of  concen- 
tration of  the  solution.     The  author  considers  that  the  sign  of  the 


458  ABSTRACTS  OF  CHEMICAL  PAPERS. 

rotatory  power  is  contrary  to  that  which  would  have  been  predicted 
by  stereochemical  theories. 

Acetylraalates  are  usually  soluble  in  water,  but  the  ferric  and 
silver  salts  are  insoluble.  Both  the  potassium  and  barium  salts  are 
laevogyrate,  and  the  deviation  seems  to  be  independent  of  the  base. 

Acetylmalic  anhydride,  obtained  by  the  action  of  acetic  chloride 
on  malic  acid,  is  a  white,  nacreous  substance  which  melts  at  59°.  At 
60°  a  layer,  5  mm.  in  thickness,  has  a  laBvorotatory  power  of  —  l""  40', 
whilst  in  superfusion  at  25°  tlie  deviation  falls  to  —  1°  15'.  Contrary 
to  what  happens  in  the  case  of  acetyltartaric  anhydride,  acetylmalic 
anhydride  has  a  rotatory  power  of  the  same  sign  as  the  corresponding 
acid. 

In  reply  to  Aignan  (this  vol.,  ii,  354),  the  author  points  out  that  his 
observations  were  made  with  the  same  compounds  as  those  of  Guje. 

C.  H.  B. 

Trichloromethanesulphonic  Chloride.  By  T.  Selivanoff  (/. 
Buss.  Ghem.  Soc,  24,  333— 3:34).— The  substance  CCla'SOzCl  is 
always  obtained  from  carbon  bisulphide,  and  cannot  be  prepared 
from  trichloromethanesulphonic  acid,  of  which  it  is  supposed  to  be  the 
acid  chloride.  The  author  contends  that  it  is  a  mixed  anhydride  of 
trichloromethanesulphinic  acid  and  hypochlorous  acid,  adducing  the 
following  evidence  in  support  of  his  contention.  The  chloride  can 
easily  be  reduced  to  the  acid  CCla'SOaH,  and  is  converted  by  ammonia 
into  the  ammonium  salt  of  this  acid,  CC1h-S02NH4,  nitrogen  being 
liberated.  The  sulphinic  acid  and  hypochlorous  acid  when  mixed  do 
actually  give  the  compound  CCla'SO-zCl.  Ethylamine  acts  on  it  with 
formation  of  the  compounds  ]SEtCl2  and  NEt^Cl,  corresponding  with 
the  author's  assumption  of  the  presence  of  hypochlorous  acid.  Finally, 
1  mol.  of  the  chloride  CCl3'S02Cl  liberates  1  mol.  of  iodine  from  a 
solution  of  potasbium  iodide.  When  boiled  for  a  long  time  with  an 
aqueous  solution  of  caustic  alkali,  the  chloride  does  give  the  alkali 
salt  of  trichloromethanesulphonic  acid,  but  this  the  author  attributes 
to  the  oxidising  action  of  the  alkali  hypochlorite  simultaneously 
present  in  the  solution  with  the  salt  of  the  sulphinic  acid  primarily 
formed.  J.  W. 

Hydrolysis  of  Sulphones,  Sulphonesulphinic  Acids,  and 
Sulphinoiactones.     By   E.    Baumann   and   G.    Walter   (Ber.^  26, 

PH  'SO 
1124— 1139).— Both    trimethylenedisulphone,     Arr'^  or^'^^^^Z'     ^^^ 

CH2*S02 

Till  T  IT  CH2*S02*CIl2        .  ^  .     1         O.  ,«.  .  1 

diethylenedisulphone,   i  Act  '  ^^  accordance  with  Stutters  rule 

OH2*o02*C'id2 
that  sulphones  containing  sulpho-groups  joined  to  adjacent  carbon 
atoms   are  capable  of    being   hydrolysed,   yield,  with    baryta-water, 
hydroxyethylsulphonemethylenesulphinic  acid, 

OH-CH2-CH2-S02-CH2-SO.H, 

and  hydroxyethylenesulphonethylenesulphinic  acid, 

OH-CH2-CH2-S02-CH2-CH2-S02H, 

respectively;  of  these  the  latter,  in  accordance  with  the  rule  quoted, 
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can  be  further  hydrol jsed ;  not  so  the  former,  which  contains  two 
sulpho-ofroups  united  to  the  same  carbon  atom  (compare  Abstr.,  1890, 
987).  Both  these  acids  yield  sulphinolactones  which  readily  oxidise 
to  sulphonolactones,  and,  in  the  second  case,  can  be  reconverted  into 
the  original  disulphone. 

Trimethylenedisulphone  is  obtained  by  condensing  formaldehyde 
with  ethylene  mercaptan  in  the  presence  of  alcoholic  hydrochloric  acid, 
and  oxidising  the  ethylenemercaptal  so  formed  with  permanganate 
and  dilute  sulphuric  acid.  It  forms  rhombic  tables  melting  at 
204 — 205°,  and  yields  a  dichloro-  and  a  dihromo-derivative  (melting 
with  decomposition  at  222 — 223*^  and  271°  respectively),  the  two 
hydrogen  atoms  of  the  methylene  group  in  S02*CH2*S02  being 
replaced.  Bj  warming  the  sul  phone  with  baryta- water,  hydroxy - 
etiiylsulphonemethylenesulphinic  acid  is  formed  as  the  hariwm  salt ;  the 
j^otassiuin  salt  was  also  prepared.  The  acid  itself  is  a  syrup  which 
when  heated  in  aqueous  solution  loses  sulphurous  anhydride  and 
yields  hydroxy  ethyl  methylsulpho7ie,  OH[*CH2'CH2*S02Me,  as  a  colourless, 
crystalline  mass  which  melts  at  20*5°,  and  is  oxidised  by  chromic  acid 
to  methylsulphoneacetic  acid,  COOH'CH2*S02Me  ;  this,  when  heated, 
yields  methylsulphone.  A  concentrated  solution  of  the  sulphinic 
acid,  when  allowed  to  evaporate  spontaneously,  gradually  deposits 
quadrangular  prisms  of  the  sulphinolactone ;  this  melts  at  164",  and 
is  oxidised  by  acid  permanganate  in  the  cold  to  the  corresponding 
sulphonolactone,  which  forms  hexagonal  prisms,  turns  brown  at  170' , 
and  melts  at  206—207°. 

Diethylenedisulphone,  obtained  by  oxidising  diethylene  bisulphide 
with  acid  permangaDate,  is  converted  by  heating  with  baryta- water 
into  hydroxyethylsulphouethylenesulphinic  acid.  On  boiling  the  hariuvb 
salt  with  water,  it  is  partially  reconverted  into  diethylenedisulphone  ; 
the  copper  salt  was  also  prepared.  The  acid  itself,  in  concentrated 
aqueous  solution,  forms  a  syrup  which  solidifies  slowly,  more  quickly 
when  warmed,  to  a  crystalline  mass  of  the  lactone  ;  this  crystallises  in 
needles  which  turn  yellow  at  190 — 200",  and  melt  with  decomposition 
at  220 — 222.  This  lactone,  when  boiled  with  a  few  drops  of  aqueous 
sodium  carbonate,  is  only  partially  reconverted  into  the  sulphinic 
acid  ;  the  rest  of  it  yields  diethylenedisulphone.  When  oxidised  with 
acid  permanganate,  it  yields  the  corresponding  sulpholactone,  as 
needles  or  hexagonal  plates  which  become  discoloured  at  220°, 
melt  with  decomposition  at  255 — 256",  and  with  baryta-water  yield 
the  barium  salt  of  the  corresponding  sulphonic  acid.  The  potassiutn 
and  silver  salts  of  this  acid  were  also  prepared ;  the  acid  itself  is  a 
syrup  which  cannot  be  reconverted  into  its  lactone.  When  hydroxy- 
ethylsulphonethyleuesulphinic  acid  is  boiled  for  several  days  witJi 
baryta-water,  it  is  hydrolysed,  forming,  for  the  most  part,  glycol  and 
ethylenedisulphinic  acid,  S02H*CH2CH2*S02H,  but  also,  to  a  slight 
extent,  the  other  possible  product,  hydroxyethylsulphinic  acid, 
OH*CH2*CH2'S03H.     The   latter   could  not  be  isolated,    but  a  sub- 

stance,  diethylene  oxide   sulphone,  0<[pTT^pTT^^S02,  was   obtained, 

and  this  probably  resulted  from  condensation  of  hydroxyethyl- 
sulphinic acid  with  glycol ;  it  forms  colourless  plates,  melts  at  130°, 
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and  volatilises  unchanged.  T^thylenesulphinic  acid  was  obtained  in 
the  form  of  its  barium  and  silver  salts ;  the  former,  when  oxidised 
with  bromine  water,  yields  the  barium  salt  of  the  corresponding 
disulphonic  acid  as  colourless  prisms ;  when  it  is  converted  into  the 
sodium  salt,  and  the  latter  heated  at  100°  with  ethylic  iodide  in 
dilute  alcohol,  ethyl enediethylsulphone,  S02Et'CH2*CH2*S02Et,  melting 
at  136°,  is  obtained.  C.  F.  B. 

Hydrogenisation  of  Benzene.  Bj  N.  Kijxer  (/.  Russ.  Chem. 
Soc,  24,  45U — 454). — Benzene  (1  c.c.)  was  heated  for  24  hours  at 
260—270°  with  hydriodic  acid  (25  c.c.)  of  sp.  gr.  1-97.  Some  of  the 
benzene  remained  unchanged,  bufc  the  bulk  was  converted  into  hexa- 
hjdrobenzene,  no  intermediate  substances  being  formed.  The  further 
reduction  to  hexane  is  incomparably  more  difficult,  for  even  after 
heating  hexahydrobenzene  for  35  hours  with  the  same  acid  at 
275 — 298°,  only  about  a  fifth  part  is  converted  into  the  saturated 
hydrocarbon.  J.  W. 

Formation  of  Nitro-derivatives  at  Low  Temperatures.    By 

R.  PicTaT  {Gompt.  retid.,  116,  815 — 817). — At  very  low  temperatures, 
the  action  of  the  ordinary  nitrating  mixture  of  sulphuric  and  nitric 
acids  is  materially  modified.  If  a  mixture  of  concentrated  nitric  and 
sulphuric  acids  is  cooled  to  —55 — 65°,  and  mixed  with  successive 
small  quantities  of  finely  powdered  naphthalene,  also  cooled  to  —65°, 
and  the  vessel  is  placed  in  a  receptacle  cooled  to  —110 — 120°,  no 
action  take«  place  below  —60°,  but  if  the  sparks  from  a  powerful 
E/uhmkorff  coil  are  allowed  to  impinge  on  the  liquid,  reaction  begins. 
At  — 50 — 55°  the  action  begins  without  the  aid  of  the  spark,  and 
hence  —60"^  seems  to  be  the  limiting  temperature  of  this  reaction. 
Under  these  conditions  the  proportion  of  /i-dinitronapbthalene  formed 
is  much  higher  than  at  the  ordinary  temperature.  An  average  result 
is  /3-dinitronaphthalene,  46  per  cent.,  a-nitronaphthalene,  22'7  per 
cent.,  and  a-dinitronaphthalene,  31*3  per  cent. 

The  use  of  low  temperatures  makes  it  possible  to  determine  and 
utilise  the  direction  of  the  maximum  tendency  of  the  chemical 
affinities  of  the  constituents. 

At  —55"  the  weight  of  paranitrotoluene  obtained  by  the  direct 
nitration  of  toluene  is  55  times  as  great  as  at  U°.  and  it  follows  that 
the  para-group  corresponds  with  the  primary  affinities  of  the  con- 
stituents. 

The  limiting  temperature  for  the  nitration  of  phenol  without  the 
aid  of  the  spark  is  —65°.  By  allowing  the  spark  from  a  coil  to  play 
on  the  mixture,  complete  reaction  can  be  produced  without  any  appar- 
ent rise  of  temperature  if  the  receptacle  in  which  the  vessel  is  placed 
is  kept  at  from  —110 — 120°.  At  —65"  the  weight  of  paranitro- 
phenol  obtained  is  five  times  as  great  as  at  —40°. 

When  converting  dinitrobenzene  into  metanitraniline  by  the  action 
of  hydrogen  sulphide  in  presence  of  ammonia,  and  then  diazotising 
the  metanitraniline,  about  double  the  yield  is  obtained  by  conducting 
^11  the  operations  at  low  temperatures.  C.  H.  B. 
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Constitution  of  theDihydroxythiobenzenes.  By  G.  Tassinari 
(Gazzetta,  23,  i,  191—196;  compare  Abstr.,  1892,  1316).— On  nitrat- 
ing diphenylsulphone  and  reducing  the  product,  diamidodiphenyl- 
pulphone  is  formed ;  tliis  is  diazotised  and  treated  with  mercuric 
chloride.  On  boiling  the  double  salt  thus  obtained  with  water,  it 
yields  a  dihydroxydiphenylsulphone,  which  forms  colourless  needles 
melting  at  190 — 191°,  and  is  necessarily  a  meta-derivative.  The 
author  jBnds  it  to  be  identical  with  the  sulphone  obtained  by  oxidising 
the  dihydroxythiobenzene  melting  at  130°  (Real.  Accad.  Line,  4,  47)  ; 
the  latter  is  hence  a  meta-derivative,  and  in  the  reaction  between 
chloride  of  sulphur  and  parabromophenol,  the  sulphur  enters  the 
molecule  in  the  ortho-position  to  the  bromine.  The  author  was 
unable  to  prepare  orthodihydroxythiobenzene  by  reducing  dibromo- 
dinitrothiobenzene  with  hydriodic  acid  or  tin  and  hydrochloric  acid 
(compare  Purgotti,  this  vol.,  i,  330).  W.  J.  P. 

Billow's  Reaction  and  the  Oxidation  of  Hydrazones.     By  H. 

V.  Pechmann  (Ber.,  26,  1045 — 1047). — By  the  action  of  amylic 
nitrite  on  benzaldehydephenylhydrazone  in  ethereal  solution,  a  tetr- 
azone,  CHPhiN-NPh-ISTPh-NiCHPh,  is  formed  ;  this  crystallises  from 
benzene  in  yellow  needles,  melts  at  190°,  and  gives  an  intense 
blue  colour  with  concentrated  sulphuric  acid.  By  the  action  of 
phenylhydrazine  on  the  tetrazone,  benzaldehydephenylhydrazone  is 
regenerated.  The  compound  is  also  formed  by  the  mutual  action  of 
nitrosophenylhydrazone  and  benzaldehyde,  and  has  already  been 
obtained  by  Minunni  (this  vol.,  i,  97)  by  the  oxidation  of  benzalde- 
hydephenylhydrazone with  mercuric  oxide;  he  erroneously  states 
the  melting  point  to  be  179 — 180°.  The  formation  of  the  above 
tetrazone  is  analogous  to  that  of  osotetrazones  from  osazones ; 
Billow's  test  for  hydrazones  depends  on  the  formation  of  a  tetrazone 
and  its  subsequent  reaction  with  sulphuric  acid. 

The  author  points  out  the  advantages  of  amylic  nitrite  as  an 
oxidising  agent,  particularly  where  the  presence  of  moisture  is  unde- 
sirable. J.  B.  T. 

Wessel's  Dicarbo-base  from  Phenylhydrazine  and  Carbodi- 
phenylimide  and  its  Cyclic  Decomposition  Products.  By  C. 
8CHALL  {Ber.,  26, 1180— 1191).— Wessel's  dicarbo-base  (Abstr.,  1888, 
1083)  is  readily  prepared  by  fusing  diphenylguanidine  (2  mols.)  with 
phenylhydrazine  (1  mol.)  for  five  minutes,  ammonia  being  evolved  j 
it  is  probably  represented  by  the  formula 

NHPh-N[C(NPh)-NHPh]2 ; 

and  should  accordingly  be  termed  a-his-diphenylformamidylphenylhydr- 
a-iine,  the  complex  C(NPh)'NHPh  being  designated  diphenylform- 
ainidyl  (compare  Markwald  and  Wolff,  this  vol.,  i,  25)  ;  the  base,  if 
prepared  from  technical  materials,  is  purified  by  treatment  with 
concentrated  hydrochloric  acid  at  150°,  and  melts  at  204°,  instead  of 
200°,  as  stated  by  Wessel  ;  on  heating  with  hydrochloric  acid  at 
200",  it  is  completely  decomposed,  aniline  being  formed  ;  it  reacts 
with  phenyl thiocarbimide,  but  the  product  is  difficult  to  purify. 
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The  aceti/l  derioatlve,  NPhAc-N[C(NPh)NHPh]2,  is  prepared  by 
the  action  of  acetic  anhydride  on  the  base  at  130°,  and  crystallises 
in  slender,  silky,  lustrous  needles  melting  at  174°.  By  the  action 
of  acetic  anhydride  at  200°  on  the  acetyl  derivative,  or  by  treatment 
with  benzoic  anhydride  and  soda,  a  compound  is  obtained,  together 
with  acetanilide  or  benzanilide,  which  crystallises  from  alcohol  in 
colourless,  transparent,  hexagonal  laminae,  melts  at  170°,  and 
may  be  distilled  under  reduced  pressure  without  decomposition. 
This   substance    is    represented    by    one   or   other   of    the    formulae 

NPhAc-N<M,j^pj^>0,  NPbAc-N<^J^pi^J>0;  the  former  is  the 

more  probable,  as  the  reduction  product  does  not  show  strongly 
marked  basic  properties  (see  below),  A  molecular  weight  determin- 
ation by  Raoult's  method  confirms  the  above  formula.  The  com- 
p  lund  does  not  react  with  phenylthiocarbimide,  carbon  bisulphide,  or 
alkalis.  The  tribromo-derivative,  C-nHjzNiOAcBra,  crystallises  in 
slender  needles,  and  melts  at  224 — 225°. 

By  the  action  of  nitric  acid  on  the  compound  C22H18N4O2  (m.  p. 
170°),  the  acetyl  group  is  eliminated,  and  a  nitro-derivative, 
C20H, 5X40*^02,  is  obtained,  which  crystallises  in  colourless,  slender 
needles,  melts  at  197'5°,  volatilises  without  decomposition  at  272°, 
and  becomes  pale  red  on  exposure  to  air. 

On  heating  the  compound  (m.  p.  170*^)  with  hydrochloric  acid 
at  150 — 180°,  the  acetyl  group  is  also  eliminated,  and  a  substance  is 
formed  which  crystallises  in  long,  silky,  lustrous  needles,  melts  at 
161°,  is  unaltered  at  800°,  and  gives  a  blue  colorati(m  with  acetic 
chloride ;  the  reaction  probably  proceeds  in  two  stages,  the  compound 

NHPh-]Sr<ii  >0  being  first  formed,  and  then  changing  spon- 

.^      PhN-CH-NPh^  ^       ^, 
taneously    into    the    isomeride  I  .  1  >0.      The  substance 

does  not  react  with  hydroxylamine  hydrochloride,  phenylhydrazine,  or 
phenylthiocarbimide  at  150°;  by  the  action  of  hydriodic  acid  and 
phosphorus  at  150°,  or  of  hydrochloric  acid  at  275°,  aniline  is  formed. 
Benzoic  anhydride  appears  to  yield  an  additive  compound,  which 
crystallises  in  thick,  colourless  plates,  and  is  decomposed  by  recrystal- 
lisation  from  acetic  anhydride  at  220 — 230°,  the  acetyl  derivative 
being  probably  regenerated.  The  picrate,  C2oHi6N40,(C6H3N307)2,  is 
unstable  and  crystalline.  The  dibromo- derivative  is  formed  by  the 
action  of  bromine  at  ordinary  temperatures,  and  melts  at  178°;  the 
trihromo- compound  is  obtained  on  heating  with  bromine  in  acetic  acid 
solution ;  it  crystallises  in  needles,  melts  at  227°,  and  decomposes  at 
300°.  Two  nitro-compounds  have  been  prepared  ;  the  trinitro-deri- 
vative,  C2oHi3N40(N02)3,  is  formed  at  ordinary,  the  dinitro-derivative, 
C2oHi4N40(N02)2,  at  higher,  temperatures  ;  the  first  crystallises  from 
nitrobenzene  in  orange  needles,  softens  at  291 — 295°,  and  melts  at 
363°  ;  the  second  is  deposited  from  acetic  acid  in  red  plates,  and  from 
nitrobenzene  in  nodular  atrgregates,  which  melt  at  253°. 

On  reducing  the  acetyl  compound,  C20H15N4OAC  (m.  p.  170°), 
with  sodium  in  amyl  alcoholic  solution,  a  neutral  substance,  which 
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melts  at  218—219°,  is  obtained,  together  with  ammonia,  aniline,  and 
in  small  quantity  an  oilj  base. 

^-Benzoyl-oL-lis-diphenylformamidyl'plienyl'hydrazinej 

NPhBz'N[C(NPh)-NHPh]2, 

is  prepared  from  benzoic  anhydride  and  the  dicarbo-base,  and  crystal- 
lises in  slender  needles  melting  at  149°.  On  treatment  with  soda, 
benzanilide  is  eliminated,  and  a  compound,  C2oHi5lS'40Bz,  is  formed, 
which  is  deposited  in  hexagonal  needles  melting  at  172°.  It  does 
not  combine  with  picric  acid  ;  by  the  action  of  hydrochloric  acid,  the 
benzoyl  group  is  eliminated,  and  the  compound  (m.  p.  161°)  described 
above  is  formed.  The  hromo-derlvative,  C2oHi4BrN40Bz,  melts  at  154°. 
The  dmitro-derivative,  C2oHi3N40(N02)2Bz,  crystallises  with  1  mol.  of 
acetic  acid,  melts  at  130°,  decomposes  at  131 — 136°,  resolidifies  at 
140°,  and  finally  melts  at  200°. 

The  author  explains  the  action  of  benzoic  or  acetic  anhydride  on 
bis-diphenylformamidylphenylhydrazine  by  assuming  that  an  additive 

.     ..^^,  .X  ^  C(NHPh)-NPh-OR  .    ,       ,  .  ,^        . 

compound,    IsHPh-N^  I  ^^_^_^,  .  ^^^,  ^     ,  is  first  formed  (R  =  Ac  or 
^  C(NHPh)'NPh'R  ^ 

Bz)  ;  snbstitntion  then  takes  place,  and  the  additive  compound  is 
decomposed  by  alcohol ;  in  presence  of  soda,  the  action  proceeds 
further,  and  the  group  NHPhR  is  eliminated. 

Bis-diphenylformamidylphenylhydrazine  yields  a  dimethyl  derivative^ 
I^Ph:C(NHPh)-N(NMePh)-CMe:NPh,  which  forms  an  unstable, 
yellow  powder  melting  at  227 — 232°,  with  decomposition  ;  the 
hydrochloride  is  also  unstable;  the  hydriodide  occurs  in  two  modifica- 
tions melting  at  258 — 260°;  the  one  crystallises  from  alcohol  in 
yellow  needles,  the  other  forms  white  plates,  and  is  converted  into 
the  yellow  compound  by  fusion,  or  by  solution  in  glacial  acetic  acid ; 
it  does  not  dissolve  in  any  other  medium.  J.  B.  T. 

Hippurylphenylbuzylene ;  New  Synthesis  of  Azoimide.    By 

T.  CuRTius  {Ber.,  26,  1263—1271). — It  is  reasonable  to  suppose 
that  when  diazobenzene  reacts  with  hydrazine,  the  two  substances 
first  unite  to  form  a  compound,  NPh!N*NH'N'H2,  and  this  then  breaks 
"up  in  two  ways,  yielding  in  one  case  diazobenzenimide  and  ammonia, 
in  the  other,  aniline  and  azoimide.  As  a  matter  of  fact,  this  does 
take  place,  but  the  intermediate  compound  cannot  be  isolated  ;  the 
four  decomposition  products  were,  however,  obtained,  the  last  two  in 
^mount  corresponding  with  only  10  per  cent,  of  the  theoretical. 

An  intermediate  product  is.  however,  obtained  when  cooled  aqueoua 
solutions  of  diazobenzene  sulphate  and  hippurylhydrazine  are  mixed, 
and  separates  out  in  almost  colourless,  crystalline  plates.  It  has 
the  constitution  NPhlN-NH-NH-CO'CHs'NHBz,  and  is  named 
hippurylphenylhuzylene.  It  melts  at  86°,  and  is  instantaneously 
decomposed  by  aqueous  alkalis  or  alkali  carbonates,  or  by  dilute 
acids,  yielding  chiefly  diazobenzenimide  and  hippuramide,  but  also 
aniline  and  the  decomposition  products  of  diazohippuramide,  namely, 
azoimide  and  hippuric  acid. 

From  diazobenzene  sulphate  and  benzoylhydrazine,  b^nznylphenyl- 
huzylene,  JSTHBz'NH-NiNPh,  is  obtained   in    a  similar  manner  as  a 
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colourlesp,  crystalline  precipitate  ;  i^-  decomposes  partially  while  it  is 
hoing  filtered  and  dried,  yielding"  diazobenzenimide  and  benzamide, 
with  some  aniline  and  benzoylazoirnide.  C.  F.  B. 

Basic  Bye-product  obtained  on  benzylating  Acetoxime. 
By  E.  Beckmann  and  A.  Foster  (Annalen.  274,  37—41). — 
Beckmann,  when  benzylatin^  acetoxime  (Ber.,  22,  489),  obtained  a 
l)ye- product  meltinor  at  122 — 123°.  The  authors  find  that  it  is 
/9/?-dibenzylhydroxjlamine,  and  attribnte  its  formation  to  the  setting 
free  of  a  small  quantity  of  hydroxylamine  daring  the  reaction. 

A.  R.  L. 

Spectrophotometric  Investigation  of  Salts  of  Aromatic 
Ba-^es.  By  L.  Meyer  (Zeit  physikal  Chem.,  11,  426— 428\— A  note 
to  the  paper  by  Weisrle  on  the  above  subject  (this  vol.,  i,  333).  The 
author  shows  that  if  the  rosaniline  salts  are  regarded  not  as  hydro- 
chlorides of  amines,  but  as  chlorides  of  amido-alcohols,  ihe  results  of 
Weigle's  investigations  wonld  still  be  in  keeping  with  this  view. 

H.  C. 

Constitution  of  the  Manveines.  By  0.  Fischer  and  E.  Hepp 
(Ber.,  26,  1194 — 1196). — The  simplest  manveine,  termed  by  Perkin 
pseudomauve'ine  and  by  the  authors  phenomauve'ine,  is  identical 
with  the  violet  induline  obtained  by  the  action  of  nitrosoaniline 
on  aniline  hydrochloride,  and  also  with  B2-4-anilidoinduline  from 
diphenylmetaphenylenediamine  and  nitrosoaniline  (compare  this  vol., 
i,  335)  ;  the  corresponding  dimethylphenomauveme  is  the  "indazine  " 
prepared  from  nifcrosodimethylaniline  and  diphenylmetaphenylenedi- 

amine,  whilst  the  mauvindone,  C6H30<^Ty^p,  ^CeHa-'N'HPh,  is  formed 

from  nitrosophenol  and  diphenylmetaphenylenediamine,  and  closely 
resembles  the  rosindones.  The  great  similarity  in  properties  between 
the  mauveines  and  safranines  renders  it  probable  that  the  amido- 
groups  are  symmetrically  distributed  in  both  classes  of  compounds. 
The  authors  have  hitherto  failed  in  preparing  specimens  of  safranine 
bases  free  from  oxygen.  J.  B.  T. 

Action  of  Chlorine  on  Isonitrosoketones.  By  L.  Claisen  and 
O.  Manasse  (Annalen,  274,  95—98). — In  the  preparation  of  iso- 
nitrosoketones by  treating  the  ketone  with  amylic  nitrite  and  nitrous 
acid  (Abstr.,  1889,  585),  an  excess  of  hydrochloric  acid  must  be 
avoided  or  a  chlorinated  derivative  is  obtained.  From  acetophenone, 
for  example,  there  is  produced  chloHsonitrosoacetophenone, 

COPh-CCKNOHj 

it  forms  nacreous  plates,  melts  at  132°,  and  yields  benzoic  acid  on 
decomposition  with  alkalis.  In  an  analogous  manner,  by  chlorinating 
acetone,  Glutz's  chlorisonitrosoacetone,  COMe-CCliNOH,  melting:  at 
109°,  is  formed.  A.  R.  L. 

Aromatic  Alkyl  Ketones.  By  A.  Claus  (/.  pr.  Chem.  [2],  47, 
420 — 425;  compare  this  vol.,  i,  162). —  Orthocymylmethylketoxime 
[Pr*:  Me  :  CMe-NOH  =  3  :  4  :  1]  is  a  viscid,  yellow  oil. 
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Orthocymylcarhoxylic  add  [Me  :  Pr« :  COOH  =  1  :  2  :  4]  is  distilled 
over  with  steam  from  the  product  of  the  oxidation  of  orthocymyl 
methyl  ketone  (Abstr.,  1890,  770)  by  dilute  permanganate  solution  in 
the  cold;  it  forms  small,  colourless  crystals,  melts,  but  not  sharply, 
at  89°,  dissolves  in  the  usual  solvents,  and  sublimes.  The  barium 
salt  (with  2H2O),  the  calcium  salt  (with  2H2O),  and  the  silver  salt 
were  prepai-ed. 

Orthocymylacetamide  [Me  :  Pr* :  CHz'CON'Ha  =  1:2:4]  crystal- 
lises in  white  needles,  and  melts  at  112°;  by  hydrolysis,  it  yields 
iriethylpropylphenylacetic  acid  [Me  :  Pr  :  CHz'COOH  =  1:2:4],  a 
viscid,  yellow  oil;  the  calcium  and  barium  salts  (each  with  1  mol. 
H2O)  have  been  prepared. 

Orthocymyl  ethyl  ketone  [Me  :  Pr'* :  COEt  =  1  :  2  :  4]  is  a  colourless 
liquid  of  aromatic  odour  which  boils  at  266 — 269°.  Orthocymyl  propyl 
ketone  [Me  :  Pr'*:  COPr**  =  1  :  2  :  4]  is  a  colourless  oil  which  boils 
at  285 — 287°.  The  ketoximes  of  these  two  ketones  are  viscid,  uncrys- 
tallisable  oils.  A.  Gr.  B. 

Isomeric  Amidobenzoic  acids.  By  O.  de  Coninck  (Gompt. 
rend.,  116,  758 — 760). — The  coefficients  of  solubility  of  the  three 
isomerides  in  pure  ether  are  as  follows : — 

Ortho-,  Meta-.  Para-. 

At  2-7°  1-0840        0-1700        0-6414 

At  5-6— 6-8° 1-6050        0-1810        08210 

and  in  alcohol  of  90° 

At  3-0° 0-8130        0-1790        0-8400 

At  9-6° 10700        0-2200         1-1300 

The  coefficient  of  solubility  of  metamidobenzoic  acid  in  dilute  ethyl 
alcohol  (1  :  3)  at  14-9°  is  00726,  at  168,  0-0734  ;  in  alcohol  of  90°  at 
12-5°,  0-2920  ;  in  methyl  alcohol  at  10  5°,  0-4046  ;  in  acetone  at  11-3°, 
0-6215 ;  in  methylic  iodide  at  10°,  00040 ;  in  ethylic  iodide  at  0^  0-0016  ; 
in  chloroform  at  12°,  0*0070 ;  in  bromoform  at  8°,  traces ;  in  tere- 
benthene  at  10°,  traces  ;  in  water  at  0°,  0  0403  ;  at  20°,  0-0686  :  at  28°, 
0-0820;  at  38°,  0-1010 ;  at48-l°,  0-1396;  at  54°,  0-1580  ;  at  67°,  02870. 
A  table  is  given  showing  the  coefficient  of  solubility  of  the  acid  in 
water  at  various  temperatures  between  0-0°  and  6i*0°.  Metamido- 
benzoic acid  is  easily  soluble  in  methyl  alcobol  and  in  acetone,  but 
almost  insoluble  in  alcohol  derivatives  and  in  aromatic  hydrocarbons. 

C.  H.  B. 

Alkylic  Benzeneazocyanacetates  and  their  Analogues.  By 
A.  Haller  and  E.  Brancovici  (Gompt.  jend.,  116,  714 — 718). — Ethylic 
and  methylic  benzeneazocyanacetates,  after  being  treated  with  alkali 
hydroxides  at  the  ordinary  temperature,  show  considerable  differences 
in  appearance  and  properties.  This  fact  has  already  been  observed 
by  Kruckeberg  in  the  case  of  the  ethylic  salt. 

Ethylic  benzenazoeyanacetate  a,  obtained  by  the  action  of  an 
alcoholic  solution  of  ethylic  sodiocyanacetate  on  a  cooled  aqueous 
solution  of  diazobenzene   chloride,  dissolved  in  excess  of  potassium 
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hydroxide,  precipitated  by  meanH  of  sulphuric  acid  and  crystallised 
from  alcohol,  forms  yellow  needles  melting  at  124 — 125°,  and  having 
all  the  properties  previously  described. 

If  the  product  is  crystallised  from  alcohol  or  benzene  without  being 
previously  dissolved  in  potassium  hydroxide  solution,  it  forms  needles 
which  melt  at  temperatures  varying  from  104°  to  120°.  After  dis- 
solving in  potash  solution  and  reprecipitating  with  acid,  however,  the 
product  melting  at  124 — 125°  is  always  obtained. 

Ethylic  benzeneazocyanacetate  /3,  obtained  by  Kruckeberg  by 
exactly  neutralising  an  acetic  or  hydrochloric  acid  solution  of  the 
a-modification,  or  by  heating  the  a-modification  at  130°,  is  always 
formed  at  the  same  time  as  the  a-variety,  although  in  much  smaller 
quantity,  and  when  the  crude  product  is  repeatedly  crystallised  from 
alcohol,  the  /8-modification  accumulates  in  the  mother  liquors.  It  is 
also  obtained  by  incompletely  neutralising  an  alkaline  solution  of  the 
a-raodification,  or  by  heating  the  latter  for  several  hours  in  a  xylene 
solution,  or  for  several  days  at  100°.  The  /i-moditi cation  crystallises 
from  alcohol  in  rhomboidal  tables  melting  at  85°;  it  is  much  more 
soluble  than  the  a-modification  in  most  of  the  ordinary  solvents. 
From  benzene  it  crystallises  in  hexagonal  lamellae,  which  are  trans- 
parent while  in  the  liquid,  but  become  opaque  in  contact  with  air. 
"When  dissolved  in  potassium  hydroxide  and  reprecipitated  with 
excess  of  acid,  it  is  converted  into  the  a-modification. 

Ethylic  benzoylhenzeneazocyanacetate  is  obtained  by  the  action  of 
benzoic  chloride  on  a  solution  of  the  a-modification  of  the  preceding 
compound  in  sodium  hydroxide  ;  it  crystallises  from  alcohol  in  white 
needles  melting  at  158°.  Ethylic  methylbenzeneazocyanacetate  is  ob- 
tained by  the  action  of  mefchylic  iodide  on  either  form  of  the  first 
compound;  it  crystallises  in  pale-yellow  prisms  melting  at  57°. 
Ethylic  sodiohenzeneazocy  an  acetate  is  obtained  by  evaporating  a  mix- 
ture of  sodium  ethoxide  and  ethylic  benzeneazocyanacetate  in  mole- 
cular proportion.  It  forms  a  crystalline,  yellow  powder  soluble  in 
water  or  in  alcohol,  but  insoluble  in  alkalis.  When  dried  in  the 
air,  it  has  the  composition  CuHioN'302Na  +  2H2O,  but  loses  part  of  its 
water  in  a  vacuum. 

Methylic  he^izeneazocyanacetate,  obtained  in  the  same  way  as  the 
ethylic  salt,  forms  an  a- modification  which  melts  at  141°,  and  is 
very  slightly  sgluble  in  benzene,  but  more  soluble  in  boiling  alcohol, 
which  partially  converts  it  into  the  /3-modification.  The  latter  crys- 
tallises in  yellow  lamellae  or  needles  melting  at  115°. 

Methylic  methylbenzeneazocyanacetate  melts  at  121°,  and  methylic 
bejizoylbenzeneazocyanacetate  crystallises  from  benzene  in  slender, 
white  needles  melting  at  147°. 

These  compounds  do  not  give  reactions  characteristic  of  hydrazones. 
The  differences  between  the  a-  and  y3-modifications  are  most  probably 
due  to  stereoisomerism.  C.  H.  B. 

Action  of  Hydroxylamine  on  Orthobenzoylbenzoic  acid. 
By  F.  H.  Thorp  (Ber.,  26, 1261— 1263).— When  orthobenzoylbenzoic 
acid  is  heated  at  130°  with  hydroxylamine  hydrochloride  in  absolute 
alcohol,  there  is  obtained  not  an  oxime,  bnt  phthalanilic  acid,  formed 
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from  the  oxime  by  a  molecular  transformation  similar  to  that  observed 

by  Beckmann  (Abstr.,  1886,  618  ;  1887,  826).    When  this  acid  is  sub- 

CO 
limed,  it  loses  water  and  yields  phthalanil,  CeHi^p^^NPh,  wbicb 

crystallises  in  long  needles,  melts  at  203°,  and  is  hydrolysed  into 
phthalic  acid  and  aniline  hydrochloride  by  heating  at  130°  with 
strong  hydrochloric  acid.      Orthobe?izoylbenzoic  acid  oxime, 

IS^OHICPh-CeHrCOOH, 

may,  however,  be  obtained  by  allowing  the  acid  to  remain  with  hydr- 
oxylamine  hydrochloride  in  dilate  alcohol  for  a  long  time  at  the 
ordinary  temperature,  and  finally  warming  the  mixture  on  the  water- 
bath.  It  forms  long  needles  melting  at  159 — 160°,  and,  when  hydro- 
lysed, yields  the  same  products  as  phthalanil.  C.  F.  B. 

Homoterephthalic  acid.  By  M.  Fileti  and  G.  Baldracco  (/.  pr, 
Chem.  [2],  47,  532 — 584). — The  authors  have  prepared  homotere- 
phthalic acid  by  the  hydrolysis  of  paracyanobenzyl  cyanide  (Melling- 
hofP,  Abstr.,  1890,  239),  and  find  that,  when  thus  prepared,  it  is  in 
every  respect  identical  with  the  homoterephthalic  acid  obtained  by 
oxidising  homocumic  acid  (Abstr.,  1891,  1057),  melting  at  237—238°, 
not  285 — 288°  as  given  by  Mellinghoff.  During  the  hydrolysis  a 
substance,  sparingly  soluble  in  water,  was  isolated  in  the  form  of  a 
crystalline  powder  melting  at  281°,  A.  G.  B. 

Ethylic  Phthalocyanacetate.  By  P.  T.  Muller  (Compt.  rend., 
116,  760 — 763). — The  white  product  melting  at  175°,  obtained  by  the 
action  of  phthalic  chloride  on  ethylic  sodiocyanacetate  (Abstr.,  1891, 
1337),  is  a  mixture  of  two  ethylic  phthalocyanacetates,  the  one  melt- 
ing at  140 — 141°,  the  other  at  190 — 192°.  They  can  be  separated  by 
fractional  crystallisation  from  benzene  or  chloroform,  in  which  the 
more  fusible  compound  is  the  more  soluble.  Apart  from  differ- 
ences in  melting  point  and  solubility,  the  two  modifications  have  the 
same  properties,  and  they  are,  undoubtedly,  stereoisomerides. 

Ammonia  converts  ethylic  phthalocyanacetate  into  symmetrical 
phthalamide  at  the  ordinary  temperature,  and  this  melts  at  219" 
with  evolution  of  ammonia  and  formation  of  phthalimide.  If  only  a 
small  quantity  of  ammonia  acts  on  the  phthalocyanacetate,  phthalim- 
ide melting  at  228°  is  obtained  at  once.  With  a  benzene  solution  of 
plienylhydrazine,  ethylic  phthalocyanacetate  yields  a  dihydrazone 
melting  at  149°  :  it  has  the  constitution 

■      CA<gg;^g^];J>C(CN)-COOEt. 

Ethylic  phthalocyanacetate  dissolves  very  slowly,  but  completely, 
in  sodium  carbonate  solution,  and,  if  the  liquid  is  treated  with 
excess  of  dilute  sulphuric  acid,  ethylic  orthocarhoxyhenzoyloyanacetate, 
COOH-C6H4-CO-CH(CN)-COOEt,  is  precipitated,  and  can  be  crys- 
tallised from  ether ;  it  melts  at  121 — 122°,  and,  when  boiled  with 
water,  yields  phthalic  acid  and  ethylic  cyanacetate.  It  is  a  bibasic 
acid,    and  can  be  titrated  with  sodium   hydroxide    solution,   using 

2  I  2 
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plienolphthalem  as  indicator;  it  yields  a  white,  amorphous  diargrentic 
salt.  A  whole  series  of  alkyl  hydrogen  salts  of  this  compound  can 
be  obtained  by  the  action  of  ethylic  plithalocyanacetate  on  solutions 
of  sodium  alkyl  oxides  in  the  corresponding:  alcohols.  They  have 
the  general  formula  COORC6H4-CO-CH(CN)-COOEt,  and  are  in- 
soluble  in  water,  but  dissolve  in  the  ordinary  organic  solvents.  They 
are  monobasic  acids,  and  can  be  titrated  with  sodium  hydroxide  solu- 
tion, using  phenol phthale'in  as  indicator.  Their  lead  salts  are  white, 
silver  salts  white  or  rose-coloured,  and  copper  salts  pale  green.  With 
ferric  chloride,  they  yield  a  reddish-brown  precipitate  which  dissolves 
in  ether  forming  a  beautiful  red  solution.  This  reaction  is  characteristic 
of  the  group  CO-CH(CN>COOKb.  The  methylic  salt  melts  at 
64 — 65°,  its  silver  salt  is  white  ;  the  efhf/lic  salt  is  viscous,  and  its 
silver  salt  is  rose-coloured  ;  the  propylic  salt  melts  at  69 — 70^,  and  its 
silver  salt  is  reddish  ;  the  benzylic  salt  is  crystalline,  and  melts  at  74°. 
•  The  above  alkylic  salts,  when  boiled  with  a  large  excess  of  water, 
jie]dorthocyanacetophenonecarhoxyl{c  acid,  COOH'CeHi'CO'CHa'CN,  a 
crystalline  powder  melting  at  136 — 138°. 

Almost  all  these  reactions  are  quantitative.  Ethylic  phthalocyan- 
acetate  sometimes  behaves  as  a  symmetrical,  sometimes  as  an  un- 
symmetrical  compound.  It  would  seem  that  certain  parts  of  the 
molecule  have  a  degree  of  mobility  such  that,  under  different  condi- 
tions, it  can  take  up  the  orientation  required  to  produce  at  once  the 
most  stable  molecule,  which  is  sometimes  symmetrical,  sometimes 
unsymmetrical.  C.  H.  B. 

Diliydromethylketole.    By   E.   Bamberger  and   E.   A.  Zdmbro 

{Ber.,  26,1285— 1291).— Dihydromethylketole,  C6H4<^g'>CHMe, 

ormethyldihydroindole,  is,  as  the  sequel  shows,  precisely  analogous  in 

PIT  'P  H 
chemical  character  to  tetrahydroquinoline,  C6H4<^-m^tt^.qtt">  ;    this 

character  is  therefore  independent  of  the  length  of  the  side  ring,  and 
we  have  here  a  case  of  "  alicyclic  homology  "  comparable  with  the 
homology  of  fatty  hydrocarbons.  This  is  not  the  case  with  the  cor- 
responding non-hydrogenised  substances  ;  indole,  for  example,  behaves 

very  differently  from  quinoline. 

Qpr   

Biazoamidodihydromethylhetole^  GflS.x<C^,^  p,  v]>CHMe,  is  formed 

from  diazobenzene  and  dihydromethylketole.     It  crystallises  in  long, 
liard,  yellowish,  glassy,  monoclinic  (?)  prisms,  melts  at  51'5°,  and 
exhibits  the  typical  reactions  of  diazoamido-compounds ;  in  alcoholic 
solution,  acids  transform  it  into  an  isomeric  red  azo-dye, 
Hydromethy llcetoleparazohenzenesulphonic  acid, 

S03H-C6H4-N2-C6H3<^^>  CHMe, 

is  formed  when  hydromethylketole  is  mixed  with  diazosnlphanilic 
acid.  It  is  obtained  in  two  forms  :  as  violet  needles,  insoluble  in 
water,  and  melting  above  260°,  and  as  a  green  mass  with  red  streak, 
soluble  in  water.     The  first  variety  is  formed  in   larger  amount  in. 
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concentrated  solution  and  when  the  free  base  is  used;  the  second  in 
dilute,  slightly  acid  solution.  Both  varieties,  when  heated  with 
hydrochloric  acid   and  stannous  chloride,  yield  sulphanilic  acid  and 

CH 

paramidodihydromethylhetole,     NH2*C6H3<^^rT^^CHMe;    the    latter 

forms  white,  glassy  needles  melting  at  ^"6'^°  :  its  hydrochloride^  white, 
crystalline  flakes.  Like  paramidotetrahydroquinoline,  the  base  itself 
yields  the  colour  reactions  of  paraphenylenediamine.  C.  F.  B. 

Indoxazen  Derivatives.     By  Y.  Meykr,  0.  List,  J.  Marcusson, 

and   W.    A.    Bone   (J5er.,   26,    1250—1257;  compare   Abstr.,    1892, 

ppu 
992,   and  this  vol.,  i,  94,  35).— Phenylindoxazen,    C6H4<q_>N", 

may  be  prepared  from  orthonitrobenzophen-one  oxime  by  boiling  it 
with  aqueous  soda,  sodium  nitrite  being  also  formed. 

When  orthonitrophenylglyoxylic  acid  oxime  is  boiled  with  water, 
carbonic  anhydride  is  evolved,  and  orthonitrobenzonitrile  is  formed. 
If  aqueous  sodium  carbonate  be  used,  the  nitro-group  is  displaced  by 
hydroxyl,  and  salicylonitrile  is  produced :  whilst  if  aqueous  soda  is 
used,  the  cyano-group  is  also  attacked  and  hydrolysed,  and  salicylic 
acid  is  formed. 

Similarly,  if  nitro-orthochlorobenzaldoxime  is  boiled  with  aqueous 
soda,  nitrosalicylic  acid  is  formed,  whilst  if  aqueous  sodium  carbonate 
is  used,  nitrosalicylonitrile  is  produced ;  the  latter  may  also  be  ob- 
tained by  nitrating  salicylonitrile  with  concentrated  nitric  acid  at 
15°;  it  forms  yellow  needles  melting  at  190°,  If  fuming  nitric  acid 
is  used,  a  dinitrosalicylonitrile  [CN :  OH :  (^02)2  =  1:2:3:5]  is 
formed  ;  it  crystallises  in  yellow  tables  melting  at  175°. 

Mela-  and  para-bromobenzophenone  oximes  yield  no  substances 
analogous  to  the  indoxazen  obtained  from  the  ortho-derivative. 

C.  F.  B. 

Preparation  of  Benzidine  Sulphate,  By  H.  Teichmann  {Zeit. 
migio.  Chem.,  1893,  67). — A  mixture  of  nitrobenzene  (100  grams) 
sod-iani  hydroxide  solution  (sp.  gr.  1'4  ;  80  grams)  and  water  (500  c.c.) 
is  heated  in  a  reflux  apparatus  on  the  water-bath  ;  zinc-dust  (160 
grams)  is  then  introduced  in  small  portions ;  during  the  addition, 
which  extends  over  6 — 8  hours,  the  mixture  is  agitated.  When  cold, 
the  product  is  gradually  poured  into  hydrochloric  acid  (sp.  gr.  1*2; 
1500  c.c),  which  should  be  free  from  arsenic,  the  temperature  being 
kept  low  by  the  addition  of  ice.  After  this,  the  liquid  is  heated  to 
boiling  by  passing  in  a  current  of  steam,  and  it  is  filtered  from  resin- 
ous matter  while  hot.  The  hot  filtrate  is  then  treated  with  a  saturated 
solution  of  sodium  sulphate,  whereby  almost  the  whole  of  the  benzidine 
is  precipitated  as  sulphate.  It  is  collected,  washed  with  water,  and 
dried,  when  it  is  obtained  in  the  form  of  a  greyish-blue  powder;  the 
yield  is  90  per  cent,  of  the  weight  of  nitrobenzene  employed,  and  the 
product  contains  2'5  per  cent,  of  ash.  About  5  grams  of  aniline  is 
driven  over  by  passing  a  current  of  steam  into  the  reduction  product, 
but  only  a  relatively  small  quantity  of  diphenylamine  is  formed. 

A.  R.  L. 
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Preparation  of  Benzidine.  By  E.  Erdmann  (Zeit.  angw.  Chem., 
1893,163 — 164). — Commenting  on  Teichmann's  mehhod  (lastabstract), 
the  author  describes  a  process  for  the  preparation  of  benzidine  on  a 
large  scale  which  he  states  is  quicker,  and  gives  a  good  yield.  A 
mixture  of  nitrobenzene  (2  kilos.),  sodium  hydroxide  solution 
(40°  B.,  6  litres),  water  (2  litres),  and  alcohol  (1  litre)  is  introduced 
into  an  earthenware  cylinder  furnished  with  a  side  tube,  and  a  lid 
having  a  hole  to  admit  an  iron  or  wooden  mixer.  The  alcohol  is  not 
absolutely  necessary,  but  the  reaction  proceeds  with  greater  regu- 
larity when  it  is  used,  and  less  aniline  is  formed.  The  side  tube 
is  attached  to  a  condenser,  and  zinc-dust  (3'4  kilos.)  is  intro- 
duced in  small  portions  through  a  tube  issuing  from  the  lid.  An 
energetic  reaction  soon  sets  in,  and  a  mixture  of  alcohol  and  nitro- 
benzene distils  over,  which  is  repeatedly  returned.  The  addition  of 
zinc-dust  is  so  regulated  that  the  mixture  does  not  froth  over,  and  it 
is  kept  in  agitation  with  the  mixer ;  when  these  precautions  are 
neglected,  the  reaction  may  become  sufficiently  violent  to  cause 
explosion;  the  reduction  is  complete  in  2^  hours.  The  product  is 
allowed  to  cool,  and  on  the  following  day  diluted  with  water  and 
thrown  upon  a  sieve,  which  allows  the  zinc  oxide  to  pass  through, 
but  retains  the  crystals  of  hydrazobenzene ;  the  hydrazobenzene  may 
also  be  isolated  by  dissolving  the  zinc  oxide  at  10 — 15°  in  concen- 
trated hydrochloric  acid  (18  litres).  The  yield  is  hydrazobenzene 
1170  grams,  benzidine  128  grams,  and  aniline  18  grams.  To  con- 
vert hydrazobenzene  into  benzidine,  500  grams  of  the  former  is 
boiled  with  concentrated  hydrochloric  acid  (800  c.c.)  and  water 
(1  litre);  the  precipitated  benzidine  hydrochloride  is  collected,  and 
dilute  sulphuric  acid  added  to  the  filti-ate  as  long  as  a  precipitate 
falls,  which  is  collected.  The  filtrate  is  rendered  faintly  alkaline, 
the  aniline  driven  over,  and  the  semi-oily  residue  of  diphenylamir.e 
collected,  converted  into  sulphate,  and  further  puritied.  The  diphenjl- 
amine  represents  8 — 10  per  cent,  of  the  hydrazobenzene  employed. 
The  yield  of  benzidine  does  not  exceed  50  per  cent,  of  the  weight  of 
nitrobenzene  reduced.  Boiling  water  dissolves  0*011  part,  and  cold 
water  0-00U4— O'OOOS  part  of  benzidine.  A.  R.  L. 


Formation  of  Acridine  Dyes.  By  R.  Mohlau  and  E.  Fritzsche 
(Ber.,  26,  1034 — 1044). — Hexamethyltriamidopheiiylacridine,  CaoHogNj, 
is  prepared  by  the  action  of  hydrochloric  acid  on  nitrosodimethyl- 
aniline  hydrochloride  and  dimethylaniline ;  the  addition  of  paraform- 
aldehyde is  advantageous ;  the  mother  liquor  contains  dimethyl- 
amine,  paramidophenol,  and  chloroparamidophenols.  The  com- 
pound has  been  previously  described  (Ber.,  16,  2729)  as  "  rubi- 
fuchsine,"  CieHigNs ;  it  is  readily  soluble  in  dimethylaniline,  and  crys- 
stallises  in  stellate  groups  of  golden,  flat  needles,  or  plates,  w^hich 
melt  at  270°.  On  distillation,  the  greater  part  of  the  compound 
decomposes  into  paraphenylenediamine  and  dimethylparatoluidine. 
The  hydrochloride,  C24H28^4,2HC1,  is  deposited  in  small,  light  red 
needles,  containing  IHoO  ;  on  slowly  cooling  the  solution,  brownish- 
red  or  steel-blue  needles  are  formed,  containing  5H2O  ;  the  anhydrous 
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salt  is  red,  and  gives  a  colourless  solution  with  concentrated  hydro- 
chloric acid  or  sulphuric  acid. 

On  reducins:  the  dye  with  zinc-dust  in  acetic  acid  solution,  a 
colourless,  readily  oxidisable  leuco-derivative  is  formed  ;  in  hydro- 
chloric acid  solution,  the  base  is  resolved  into  paraphenylenedi- 
amine,  dimethylparatoluidine,  and,  probably,  benzene. 

Octomethyltetramidophenylacridine,  C27H3;jN"5,  is  obtained  together 
with  the  hexamethyl  compound,  and  is  readly  prepared  by  the  action 
of  hydrochloric  acid  on  a  mixture  of  paraformaldehyde,  dimethyl- 
aniline,  and  nitrosodimethylaniline  hydrochloride ;  the  base  crys- 
tallises from  alcohol  in  yellow  plates,  melts  at  229°,  and  in  small 
quantities  distils  without  decomposition.  ,The  compound  gives  no 
coloration  with  concentrated  hydrochloric  acid  or  sulphuric  acid ;  on 
continuous  dilution,  the  solution  becomes  yellow,  then  orange-red. 
The  hydrochloride,  C27H33N5,2HCl  -f  oHaO,  crystallises  in  lustrous 
rhombic  plates  or  prisms,  which  appear  dark  green  by  reflected  light 
and  deep  red  in  transmitted  light.  No  quinone  dichlorodiimide  is 
formed  by  the  action  of  calcium  hypochlorite. 

Like  the  hexamethyl  derivative,  the  octoraethyl  compound  readily 
forms  a  leuco-base,  and  on  reduction  in  hydrochloric  acid  solution 
is  resolved  into  dimethylparatoluidine  and  paramidodimethyl- 
aniline,  together  with  other  substances  which  could  not  be  isolated. 

In  all  acridine  derivatives  hitherto  prepared,  the  basic  groups 
occupy  the  para-position  relatively  to  the  carbon  atom  which  links 
the  benzene  nuclei,  but  in  the  preceding  compounds  the  basic  groups 
are  in  the  meta-position  relatively  to  the  carbon  atom,  and  in  the  para- 
position  relatively  to  the  nitrogen  atom  of  the  group  iC'N! ;  this  prob- 
ably accounts  for  the  absence  of  fluorescence,  and  for  the  compara- 
tive instability  of  the  compounds.  The  formation  of  the  bases  is 
explained  by  the  assumption  that  part  of  the  nitrosodimethyl- 
aniline is  decomposed  with  the  production  of  formic  acid,  whilst 
another  portion  combines  with  some  of  the  dimethylaniline  to  form 
dimethylphenylene-green,  NMes-CsHi'NiCeHa'NMe^ ;  the  latter  com- 
pound then  condenses  with  the  formic  acid  and  the  remaining 
dimethylaniline ;  hexamethyltetramidophenylacridine  is  therefore 
represented  by  the  formula 

,  ^    .CeHaCNMe^).    e 

NMe2-CaH4-C^ 3 yN 

^CeHaCNMeO-^ 

and  the  octo methyl  derivative  by  the  formula 

.CeHaCNMeOv 

^CsH^CNMeajs-^  J-  B.  T. 

Xanthydrol.     By  R.  Meyer  and  E.  Saul  (Ber.,  26, 1276—1279). 

— Xanthydrol.  0<p^TT^>CH*OH,   may    be    obtained     by    reducing 

xanthone  in  alcoholic  soda  solution  with  sodium  amalgam.  It  forms 
tiny,  colourless  needles,  does  not  melt  at  a  definite  temperature,  and 
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with  stroTior  sulphuric  acid,  pfives  a  yfHow  solution,  with  a  Grreen 
flaorescence.  It  is  very  readily  oxidised  to  xanthone,  which  is 
formed  when  it  is  dried  at  rather  over  100°,  and  also  when  attempts  arc 
made  to  condense  it  to  diphenylenephenylmethane  oxide.  In  one  snch 
attempt,  however,  when  xanthydrol  and  benzene  were  heated  with 
phosphoric  anhydride,  a  small  quantity  of  diphenylenemethane  oxide, 

ri  TT 

0<p''tt*>CH2,  was  formed.     When  xanthydrol  is  boiled  with  light 

P  TT 

petroleum,  it  yields  the  ether  (0<^p^rT^]>CH)20  as  nodular  aggre- 
gates, also  obtainable  as  short,  lustrous  crystals,  which  melt  at  about 
200°.  This  substance  is  identical  with  that  prepared  by  Richter 
(Abstr.,  1884,  325),  by  reducing  xanthone  in  alcoholic  soda  solution 
with  sodium  amalgam,  and  recrystallising  the  product  from  chloro- 
form. He  supposed  it  to  be  a  compound  of  xanthone  with  di- 
phenylenemethane oxide,  but  he  really  obtained  xanthydrol  in  the  first 
place,  and  unknowingly  transformed  it  into  its  ether  by  crystallisation 
from  chloroform.  C.  F.  B. 

Colouring  Matters  of  the  Triphenylmethane  Series.    By  K. 

HoFMANN  {Ber.^  26,  1139 — 1146). — By  heating  pyrogallol  and  benz- 
aldehyde  with  zinc  chloride,  a  brick-red  substance  is  obtained, 
which  has  not  the  properties  of  an  aurine  dye  ;  its  constitution  is 

perhaps  represented  by  02^p,^TT^/QTT<J>CHPh,  a  compound, 

OH-CeHalO-^CeHs-OH, 

having  been  possibly  formed  as  an  intermediate  product.  With  acetic 
anhydride  and  sodium  acetate,  this  substance  yields  a  brick-red 
diacetyl  derivative;    with  a  larger  excess  of  anhydride  and  longer 

boiling,   a  reddish  triacetyl  derivative,  02<^'^'^Q^^^>CPhAc  ?. 

When  pyrogallol  and  benzaldehyde  are  heated  with  fuming  hydro- 
chloric acid  at  100°  in  an  open  beaker,  a  red  substance  is  obtained 
which  has  the  properties  of  an  aurine  dye,  and  may  be  represented  by 

the  formula  0<  '        ,r\T^\  r\     ^  ^*     ^ith  acetic  anhydride  and 

sodium  acetate,  it  yields  an  orange-yellow  triacetyl  derivative  which 

raelts  at  177°,  and  may  be  regarded  as  02<^p^TT^^Q  »  ^N>CPh*OAc. 

The  formulse  suggested  in  the  paper  are,  of  course,  tentative  onlv. 

C.  F.'^B. 

Auramines.  By  A.  Stock  (/.  pr.  Chpm.  [2],  47,  401—418).— 
Acetylphevylauramine  zinc  thincyanate,  (C25H28N3)CNS,Zn(CNS)2  + 
4H2O,  was  prepared  by  acetylising  phcnylauramine,  treating  the 
aqueous  solution  with  potassium  tliiocyanate  and  zinc  chloride,  and 
salting  out.  It  is  a  dark  powder  with  a  metallic  lustre;  acids  and 
alkalis  decompose  it  with  formation  of  tetramethyldiamidobenzo- 
phenone,  aniline,  and  acetic  acid. 
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Methylphenijlaur amine  liydrocMoride, 

NMe.Cl 
'    '^C(C6H4-NMe2)-NMePh,HCl 

obtained  by  heating  methylaniline,  tetramethjldiamidobenzophenone, 
and  phosphorus  oxychloride  together  in  benzene,  is  a  bright  red, 
amorphous  powder,  and  dissolves  in  chloroform,  alcoho],  and  water ; 
in  the  last  two  solvents  it  soon  becomes  decolorised,  and,  in  the 
aqueous  solution  at  all  events,  decomposed  into  methylanih'ne  and 
tetramethyldiamidobenzophenone.  The  zincochloride  was  isolated. 
By  passing  dry  ammonia  into  a  chloroform  solution  of  methylpheiiyl- 
auramine  hydrochloride,  methylaniline  and  auramine  hydrochloride 
are  produced. 

Diphenylauramine  results  from  the  condensation  of  dimethylamido- 
ben/odiphenylamide  with  dimethylaniline  j  its  zincochloride  was  pre- 
pared, 

Pentamethyleneauramine  is  obtained  by  the  action  of  piperidine  on 
tetramethyldiamidobenzophenone  chloride.  The  zincochloride  was 
prepared. 

From  this  investigation,  the  author  deduces  the  following  generali- 
sations concerning  auramines  :  1.  They  are  derived  from  the  tri- 
phenylmethane  colouring  matters  by  the  substitution  of  an  amido- 
group  for  one  of  the  benzene  nuclei.  2.  Their  colour  depends  on  the 
basicity  of  the  entering  amido-residue ;  when  this  is  strong,  they  are 
yellow,  and  as  the  basicity  becomes  more  feeble,  they  pass  into  red ; 
by  the  introduction  of  an  acid  residue,  the  colour  becomes  violet-blue. 
3.  The  di-substituted  auramines  are  decomposed  by  acids  aud  alkalis 
into  ketones  and  amines.  4.  Dry  ammonia  eliminates  the  alkyl  amido- 
residue  as  a  secondary  amine,  and  substitutes  NH2  for  it.  Aqueous 
ammonia  behaves  partly  in  this  way  and  partly  as  an  alkali  (see 
above).  A.  G.  B. 

Action  of  Phenylhydrazine  on  Lactones.  By  R.  Meyer  and 
E.  Saul  (Ber.,  26,  1271— 1276).— Phthalide,  as  W.  Wisliceims  found 
(Abstr.,  1887,  489),  when  heate  i  with  phenylhydrazine  on  the  water- 
bath,  yields  an  additive  product,  NaHsPh-CO-CeHi-CHo-OH.  Di- 
phenylphthalide  and  fluoran  yield  no  compounds  under  these  circum- 
stances, but  if  boiled  with  phenylhydrazine  they  yield  the  condens- 

ation  products,  CO<^^^^^~>CPh,  and  CO<g^^^^~>C<^^g*>0 

respectively.  Phthalide  itself  yields  no  such  derivative  under  these 
circumstances,  but  this  is  not  surprising,  since  it  decomposes  at  a  tem- 
perature considerably  below  the  boiling  point  of  phenylhydrazine. 
The  hydrazone  of  diphenylphthalide  crystallises  in  colourless  prisms 
melting  at  230 — 231°,  and,  like  diphenylphthalide  itself,  exhibits  no 
fluorescence  when  dissolved  in  strong  sulphuric  acid.  The  hydrazone 
of  fluoran  crystallisps  in  colourless  needles  melting,  with  partial  decom- 
position, at  285 — 287° ;  like  fluoran  itself,  it  gives  a  fluorescent  solu- 
tion with  strong  sulphuric  acid.  C.  F.  B. 
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Hydroximido-derivatives  :  Benzileoximes.  By  E.  Beckmann 
and  A.  Koster  (Annalen,  274,  1—36;  compare  Abstr.,  1889,  1067). 
— The  formation'  of  benzoic  acid  and  ammonia  from  a-benzilemon- 
oxime  bas  been  already  described  {loc.  cU.).  Adopting  the  hypothesis 
of  Hantzsch  and  Werner  to  explain  the  isomerism  of  the  benzile- 
oximes,   the    authors    represent    the    a-monoxime   by   the   formala 

M  ;  consequently  the  7-monoxime  must  be  represented  by 

the  alternative  formula   ^,    ji  ^_ ^„  .     These  views,  which  it  is  urged 

are  justified  by  the  results  to  be  described,  are  in  opposition  to  those 
of  Hantzsch  and  Werner  (Abstr.,  1890,  350)  ;  compare  also  Glaus 
(Abstr.,  1892,  50). 

When  the  a-monoxime  is  dissolved  in  ether  and  treated  with  phos- 
phoric chloride,  an  oil,  probably  CPhCKN'COPh,  is  obtained,  which 
decomposes  on  distillation  into  a  mixture  of  benzonitrile  and  benzoic 
chloride,  and  yields  dibenzenylazoxime  on  treatment  with  hydroxyl- 
amine.  The  a-monoxime  decomposes  when  heated  above  200°  into 
benzonitrile  and  benzoic  acid  (see  below). 

On  treating  an  ethereal  solution  of  7-benzilemonoxime  with  phos- 
phoric chloride  and  subsequently  shaking  the  product  with  an  excess 
of  soda  solution,  henzoylformanilvh,  NHPh*CO"COPh,  is  formed;  it 
crystallises  in  golden-yellow  needles,  melts  at  63°,  and  decomposes 
when  heated  with  glacial  acetic  acid  at  200°  into  benzoic  acid,  acet- 
anilide,  and  formic  acid. 

It  yields  an  oximido-componTid,  NHPh'CO*CPh!NOH,  which 
melts  at  205 — 206°,  is  isomeric  with  the  benziledioximes,  and  forms 
an  acetyl  derivative  melting  at  140°.  Benzoylformanilide  was 
also  prepared  by  treating  aniline  benzoylformate  with  phosphoric 
chloride.  When  the  7-monoxime  is  heated  with  concentrated  sulph- 
uric acid-,  it  yields  benzoic  acid,  aniline,  and  sulphanilic  acid,  and 
when  heated  per  se,  it  behaves  in  the  same  manner  as  the  a-mon- 
oxime. Subsequent  investigation  proved,  however,  that  when  the 
a-m(moxime  is  heated,  it  is  converted  into  the  7-monoxime. 

The  authors  ascribe  the  following  formulae  to  the  benziledioximes. 

^^•OH    OH-N  OH-N    N-OH        OH-N     OH-N 

II  II       ,  II      II  ,  II  II 

Ph-C C-Ph         Ph-C— C-Ph  Ph-C C-Ph. 

a-Benziledioxime.  /3-£enziledioxime.  T'-Benziledioxime. 

The  a-dioxime  yields  the  anhydrides,  dibenzenylazoxime,  and  iso- 
dibenzenylazoxime  (Abstr.,  1839, 1067).  The  /3-dioxime  is  converted 
into  oxanilide  by  phosphoric  chloride  {loc.  cit.),  and  when  treated 
with  sulphuric  acid,  oxanilideparasulphonic  acid  is  formed.  The 
7-dioxime,  on  treatment  with  phosphoric  chloride,  yields  phosphorus 
oxychloride,  or  sulphuric  acid,  dibenzenylazoxime  and  benzoylphenyl- 
carbamide,  or  their  decomposition  products.  Under  specific  treat- 
ment, the  7-dioxime  is  converted  into  the  a-dioxime,  and  under  other 
circumstances,  it  is  converted  into  the  /3-dioxime  (compare  Auvvers 
and  Meyer,  Abstr.,   1889,   713).      Both  the  a-   and   the  7-dioximes 
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.yield  the  normal  anhydride  of  melting  point  94°,  but  whilst  an 
anhydride  is  only  obtained  from  the  7-mouoxime  by  the  hydrolysis  of 
its  acetyl  derivative,  the  a-dioxime  is  converted  into  anhydrides 
under  the  circumstances  mentioned  above.  A.  E,.  L. 

Constitution  of  /^-Hydroxynaphthoic  acid  (m.  p.  216°).    By 

J.  ScHMiD  (Ber.,  26,  1114— 1121).— This  acid  does  not,  as 
Hosaens  states  (this  vol.,  i,  355),  yield  a  benzenetricarboxylic 
acid  when  oxidised  with  permanganate,  nor  does  it,  as  he  concludes, 
contain  the  hydroxyl  and  carboxyl  groups  in  different  rings.  For  a 
number  of  reasons,  which  it  is  impossible  to  reproduce  here,  the 
constitution  of  an  orthohydroxynaphthoic  acid  is  assigned  to  it, 
OH-CioHe-COOH  [OH  :  COOH  =  2:3].  When  oxidised  with  10  per 
cent,  alkahne  permanganate  on  the  water-bath,  it  yields  nothing  but 
phthalic  acid.  When  sulphonated  with  concentrated  sulphuric  acid, 
it  forms  two  isomeric  ^-hydroxysulphonaphthoic  acids 

[OH  :  COOH  :  SO3H  =  2:3:1']  and  [2:3:  3'], 

of  which  the  former  yields  well-crystallised  normal  salts,  the 
latter  well-crystallised  acid  salts,  but  very  soluble  normal  salts 
which  crystallise  with  difficulty.  When  these  acids  are  fused 
with  potash,  they  yield  the  corresponding  dihydroxynaphthoic  acids 
[(0H)2  :  COOH  =  2  :  1'  :  3]  and  [2:3':  31,  both  crystallising  in 
yellow  needles,  but  melting,  the  former  at  265 — 267°,  the  latter,  with 
decomposition,  at  225 — 228.  When  either  of  the  above-mentioned 
/:i-hydroxysulphonaphthoic  acids,  or  ^-hydroxynaphthoic  acid  itself, 
is  heated  at  100 — 140°  with  fuming  sulphuric  acid  (containing 
24  per  cent.  SO3),  li-hydroxydisulphonapMTioic  acid 

[OH  :  COOH  :  (SOaH)^  =  2  :  3  :  1'  :  3'] 

is  formed  ;  this,  when  oxidised  with  permanganate,  yields  the  same 
disulphophthalic  acid  as  is  obtained  by  the  oxidation  of  the  tri- 
sul phonic  derivative  of  ^-naphthol.  When  fused  with  soda,  it  yields 
dihydroxysulphonaphthoic  acid  [(0H)2 :  COOH  :  SO3H  =:  2  :  1'  :  3  :  3'], 
which  forms  pale  yellow  needles  ;  the  barium  hydrogen  salt  crystal- 
lises from  hot  water  with  2H2O.  This  acid  is  very  stable  towards 
soda;  only  when  heated  with  potash  at  310 — 320°,  was  an  acid 
obtained,  forming  yellow  needles  melting  at  255 — 257°  (?  trihydroxy' 
naphthoic  acid  [(0H)3 :  COOH  =  2  :  1'  :  3'  :  3]).  /S-Hydroxydi- 
sulphonaphthoic  acid,  when  heated  at  240 — 280°  with  strong  aqueous 
ammonia,  yields  ^-amidodisulphonaphthoic  acid 

[NH2  :  COOH  :  (S02H)3  =  2  :  3  :  3^  1'], 

forming  white  needles,  and  giving  a  yellowish-green  fluorescence  in 
alkaline  solution.  When  this  acid  is  heated  with  soda  at  200 — 240°, 
it  yields  f3-amidohydroxysulphonaphthoic  acid  [NH2 :  C00H:S03H:  OH 
=  2  :  3  :  3'  :  1'],  which  crystallises  in  tufts  of  white  prisms.  When  in 
this  acid  the  NHg  is  displaced  by  OH  by  means  of  the  diazo-reaction, 
the  product  is  the  dihydroxysulphonaphthoic  acid  described  above. 

C.  F.  B. 
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Constitution    of   /3-Hydroxynaphthoic   acid    (m.    p.    216''). 

By  M.  ScHOPFF    (Ber.,   26,   1121 — 1124). — As,  contrary  to   Hosaeas' 

statement,  y3-hydroxynaphthoic  acid  (m,  p.  216°)  can  be  converted  into 

a   naphtbacridine,   it  must  be    an   or^/io-hydroxynaphthoic  acid.     If 

y3-anilidonaphthoic  acid  is  heated   with  zinc  chloride,  phenonaphth- 

acridone  (melting  at  242 — 244^)  is  formed,  as  already  stated  (Abstr., 

1892,  1477),  and  this,  when  heated  with  zinc-dust  in  a  current  of 

hydrogen,  yields  a  dihydrophenonaphthacridine  melting  at  167 — 168". 

The   acridone,  when  heated  with,  dilute  hydrochloric  acid  at  180°,   is 

converted    into  an   isomeride,  melting  above   290°,  and  insoluble  in 

N 

alkalis,  CioHi6<[  I  >C6H4  (?)  ;   this  substance   is  obtained  from 

C(OH) 

/3-anilidonaphthoic  acid  directly  by  heating  it  with  dilute  hydro- 
chloric acid  at  180°,  and  also  from  /3-hydroxynaphthoic  anilide  by 
heating  it  with  zinc  chloride  at  230 — 250°. 

The  substance  mistaken  by  Hosaeus  for  benzenetricarboxylic 
(**  hemiraellitic  ")  acid  was  probably  1  :  'I-carhoxyphenylglyoxylic  acid, 
COOH-CeHrCO-COOH.  This  is  readily  obtained  by  oxidising  ^- 
hydroxynaphthoic  acid  with  alkaline  permanganate  at  the  ordinary 
temperature.  The  acid  itself,  obtained  by  extraction  with  ether, 
forms  an  oil  which  gradually  solidifies  to  a  mass  of  needles.  By 
warming  the  solution  with    phenylhydrazine    hydrochloride  at    80°, 

phenyl pMhalazonecarhoxylic  acid,    CO<Cj^^pf^^C-COOH,  is  obtained, 

forming  colourless  needles  melting  at  221 — 222°,  and  doubtless  iden- 
tical with  the  substance  melting  at  214 — 215"  obtained  by  Henriques 
from  a  compound  formed  by  oxidising  ^-naphthol  with  alkaline  per- 
manganate at  the  ordinary  temperature  (Abstr.,  1888,  842). 

C.  F.  B. 

/3-Hydroxynaphthoic  acid  (m.  p.  216°).  By  R.  Hirsch  {Ber., 
26,  1176 — 1179;  compare  Hosaeus,  this  vol.,  i,  355;  Schmid  and 
Schopff,  preceding  abstracts). — /?- Hydroxy  naphthoic  acid  CI  part)  is 
treated  with  sulphuric  acid  (2  parts)  at  75°,  the  product  is  converted 
into  the  calcium  salt,  and,  on  evaporation,  crystals  (A)  are  deposited ; 
the  mother  liquor,  on  concentration,  yields  a  second  pulverulent  salt 
(B),  which  is  separated  from  the  hot  solution  ;  on  further  evaporation, 
the  filtrate  deposits  cry^stals  of  the  compound  A. 

The  salt  A  is  soluble  in  about  14  parts  of  water  at  100°,  and  crys- 
tallises with  5H2O  ;  the  potasfdum  salt  is  deposited  from  alcohol  in 
prismatic  aggregates,  and  becomes  yellow  when  heated,  but  on  cooling 
the  colour  disappears.  The  sulphonic  acid  is  prepai'ed  from  the 
calcium  salt,  and  is  identical  with  the  compound  prepared  by  Hosaeus 
(he.  cit.)  ;  it  gives  a  violet-blue  coloration  with  ferric  chloride,  and 
forms  a  dye  with  diazo-compounds. 

The  salt  B  dissolves  in  about  75  parts  of  water  at  100° ;  the 
harium  salt  is  sparingly  soluble;  the  potassium,  sodium,  and  ain- 
inonium  salts  readily  dissolve,  and  the  solutions  are  slightly 
fluorescent ;  they  give  a  violet-blue  coloration  with  ferric  chloride, 
and  undergo  scarcely  any  alteration  on  heating.     The  sulphonic  acid 
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is  more  sparingly  soluble  than  tlie  isomeric  compound,  and  does  not 
combine  so  readily  with  diazo-compounds. 

The  author  considers  that  the  properties  of  the  above  compounds 
prove  that  in  S-hydroxynaphthoic  acid  the  groups  occupy  the  posi- 
tions 2:3;  there  is  no  proof  that  Hosaeus'  sulphonic  acid  is  not  an 
ortho-compound,  since  the  hydroxyl  would  probably  exert  quite  as 
much  influence  as  the  carboxyl  on  the  position  of  the  sulphonic 
group,  but,  apart  from  this,  the  acid  is  as  likely  to  be  a  dis-hetero- 
nucleal  compound  as  it  is  to  be  a  meta-  or  para-homonucleal  deriva- 
tive. J.  B.  T. 

1  : 1'-NapMhalic  acid  and  its  Derivatives.  By  G.  F.  Jaubkrt 
Chem.  Centr.,  1893,  i,  572 — 573  ;  from  Arch.  sci.  phys.  nat.  Geneve,  29, 
141 — 161). — 1  : 1'-Naphthalic  acid  is  prepared  by  oxidising  ace- 
naphthene  dissolved  in  glacial  acetic  acid  (6  parts)  with  potassium 
dichromate  (12  parts).  The  oxidation  product  is  precipitated  with 
acid,  the  precipitate  treated  with  5  per  cent,  soda  solution,  which 
dissolves  the  naphthalic  acid  from  the  bye-products,  and  it  is  finally 
crystallised  from  nitric  acid  (sp.  gr.  1*48),  from  which  a  portion  of  the 
acid  separates  as  anhydride;  the  remainder  of  the  acid  is  precipitated 
by    the    addition    of    water.     It    is   converted   into    the    anhydride, 

CioH6<r>,Q>'0,  when  heated  at  180° ;  the  latter  forms  white  needles, 

melts  at  274°,  and  is  almost  insoluble  in  water,  very  sparingly  soluble 

in  ether,  and  only  slightly  so  in  alcohol.   It  is  not  attacked  by  chlorine, 

phosphoric  chloride,  or  sulphur  dichloride, 

CO 
The  imide,   CioH6<^pQ>>NH,  is  formed  on  treating  the  anhydride 

with  ammonia ;  it  melts  at  300°,  and  may  be  crystallised  from  cold 

concentrated  nitric  acid. 

The  sodium  and  potassium  derivatives  were  prepared ;  the  methyl 

CO 
derivative,    CioH6<QQ>NMe,  melts   at   205";    the  ethyl  derivative 

melts  at  148",  the  phenyl  derivative  at  202°,  the  henzyl  derivative  at 
196-6°,  and  the  orthotolyl  derivative  at  214-2°. 

When  1  :  I'-naphthalic  anhydride  is  treated  with  hydroxylamine,  it 

yields  a  colourless  oxime^   CioHe^^Q^NOH,  melting  at  284°  ;  its 

metallic  derivatives  are  red,  brown,  or  yellow  ;  the  methyl  derivative 

melts  at  211°,  and  the  ethyl  derivative  melts  at  160°.     An   analogue 

of  anthranilic  acid  is  not  formed  by  treating  the  sodium  derivative 

of  the  oxime  with  alcoholic  soda. 

CO 
The  phenylhydrazone,  CioH6<CpQ>N'2HPh,   melting   at  218*5°,    is 

obtained  by  treating  1  : 1 '-naphthalic  anhydride  with  phenylhydr- 
azine  ;  the  acetyl  derivative  melts  at  230°,  and  the  benzoyl  derivative 
at  230-5°.  On  reduction  with  zinc  or  tin  and  hydrochloric  acid, 
the  hydrazone  furnishes  hydroxynaphthalide  (Abstr.,  1892,  864),  but 
experiment  failed  to  produce  a  compound  analogous  to  phthalide  by 
the  reduction  of  the  above-mentioned  naphthalimide.  A.  R.  L. 
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Amidonaphthclsulohonic  acids.  By  P.  Heverimn  and  C.  De 
LA  Haepk  (Ber.,  26,  1279—1284;  compare  Abstr.,  1892,  996).— An 
amidonaphthoUnlphonic  acid  [OH  :  NHj :  SO3H  =  1  :2:4or  1:2:4'] 
is  obtained  by  the  direct  sulphonation  of  1  :  2-amidonaphthol,  which 
is  itself  got  by  reducing  1  :  2-nitrosonapbtliol  (best  obtained  from 
1  :  2-hydroxynaphthoic  acid  and  nitrous  acid)  with  stannous  chloride. 
It  oxidises  on  standing  in  sodium  carbonate  solution  to  a  violet-black 
dye,  and  has  all  the  properties  of  the  1:2:  4-acid  previously  de- 
scribed (Abstr.,  1892,  996),  but  may  possibly  have  the  1  :  2  :  4 '-con- 
stitution. An  isomeric  acid  [OH  :  NH2 :  SO3H  =  1:4:3]  is  obtained 
by  reduction  of  the  nitroso-derivative  of  1  :  3-naphtholsulphonic  acid 
or  of  the  azo-dye  which  this  acid  yields  with  diazobenzene  chloride. 
It  yields  a  small  quantity  of  a  greenish- brown  colouring  matter  when 
oxidised. 

Amidonaphtholdisulphonic  acid  [OH  :  NH2 :  (S03H)2  =  1:2:4:3'] 
is  obtained  from  1 :  4  :  3'-naphthylaminedisul phonic  acid  by  convert- 
ing it,  by  means  of  the  diazo-reaction,  into  naphtholdisulphonic  acid, 
combining  this  with  diazobenzene  chloride,  and  reducing  the  product. 
By  the  addition  of  sodium  chloride,  it  can  be  separated  from  solution 
in  white  needles,  probably  as  the  sodium  hydrogen  salt.  When 
oxidised,  it  yields  a  violet-black  dye.  The  isomeric  1:2:4:  2 '-acid  is 
obtained  in  a  similar  manner  from  1:4:  2'-naphthylaminedisulphonic 
acid;  also  by  reducing  the  nitroso-derivative  of  1  : 4:  2'-naphtholdi- 
sulphonic  or  the  compound  of  diazobenzene  chloride  with  1:2:4:2'- 
hydroxydisulphonaphthoic  acid;  it  forms  white  needles,  and,  when 
oxidised,  yields  a  dirty  red  dye.  A  third  isomeric  1:2:4: 1'-acid  is 
obtained  by  reducing  the  compound  of  diazobenzene  chloride  with 
the  1:4:  I'-naphtholdisulphonic  acid  obtained  by  sulphonating 
naphthosulphone.  It  is  a  well-crystallised  substance,  and,  when 
oxidised,  yields  a  greenish-black  dye.  All  these  disulphonic  acids 
can  be  diazotised,  and  the  products  yield  dyes  w^ith  resorcinol, 
/^-naphthol,  and  /:J-hydroxynaphthoic  acid,  in  the  last  case  of  a  bluish- 
violet  colour.  1:4:2:  7-Amidonaphtholdisulphonic  acid  and  the 
1:2:  4-monosulphonic  acid  can  be  only  partially  diazotised. 

Amidonaphtholsulphonic  acid  [OH  :  NH2  :  SO3H  =  2:1:  4'],  from 
2 : 4'-naphthylaminesulphonic  acid,  has  been  shown  to  be  identical 
with  that  previously  obtained  from  the  naphthylaminesulphonic  acid 
7-  of  the  Badische  Anilin  und  Soda  Fabrik.  C.  F.  B. 

Some  Benzenesulphonates  of  the  Aromatic  Series.     By  M. 

Georgescu  (Ghem.  Centr.,  1893,  i,  302 ;  from  Bull.  Soc.  Sci.  Fiz. 
Bucuresci,  1892,  213;  compare  Abstr.,  1891,  49,  202,  and  568).— 
Benzenesulphonic  chloride  reacts  with  alizarin,  anthrapurpurin,  and 
gallein,  forming  the  following  compounds  : — Alizarin  bevzenesulph- 
onafe,  C6H4:C20.:C6H2(0-S02Ph)2,  melting  at  182—184°  ;  anthrapur- 
purin henzenesulphonate,  C«H5-S02-0*C6H3:C202lC6H2(OPh)2  (?),  melt- 
ing at  182 — 186°;  gallein  dihenzenesulphonate^ 

r  TT  ^CO-C6H2(OH)-(OSO,Ph).  ^ 
^«^*^C0-C«H2(0H)-(0S0,Ph)>^' 
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which  appears  to  deoompose  at  100 — 120° ;  and  galle'in  tetrahevzenO' 
sulphonate,  C6H4<^Q;^^gV^Q;g22Ph)2>^'  melting  at  187-~188°. 

Isonitrosocamphor  and  its  Derivatives.  By  L.  Claisen  and 
0.  Manasse  (Anriahn,  274,  71 — 94). — A  betrei'  method  for  the  pre- 
paration of  isonitrosocamphor  than  that  previously  given  (Abstr., 
1889,  619)  is  described.  Sodium  in  the  form  of  wire  is  added  to  an 
ethereal  solution  of  camphor,  and  the  mixture  poured  into  amylic 
nitrite  cooled  by  ice ;  the  resulting  sodium  salt  is  dissolved  in  water 
and  decomposed  by  acetic  acid.  Isonitrosocamphor  crystallises  in 
rhombic  prisms,  a  :  h  :  c  =  0*8775  :  1  :  0'6361 ;  it  is  much  more 
stable  than  Cazeneuve's  nitrosocamphor   (Abstr,,  1889,   720).     The 

phenylhydrazone,  C8Hi4<^  •       ttt)!  ?  forms  small,  yellow  needles,  melts 
Ly*IN2tljrn 

at  130°,  and  has  acidic  properties;  it  dissolves  in  concentrated  sulph- 
nric  acid  with  a  deep  purple  colour  which  changes  to  blue  on  the  addi- 
tion of  sodium  nitrite,  and  an  alcoholic  solution  gives  a  dark  red  colora- 
tion on  addition  of  ferric  chloride.  When  isonitrosocamphor  is  gently 
heated  with  fuming  hydrochloric  acid,  it  dissolves  with  ebullition,  and 
camphoramic  acid,  ]S'H2*CO*CrHi4'COOH,  is  obtained.  This  crystallises 
from  boiling  water  in  colourless  leaflets,  melts  at  174 — 176°,  and 
when  heated  above  its  melting  point  yields  camphoric  anhydride  (not 
camphoric  iraide,  as  stated  by  Laurent,  Annalen,  60,  326).  When 
isonitrosocamphor  is  heated  for  some  hours  on  the  water-bath  with 
fuming   hydrochloric    acid,    ca.mphoric    acid    and    camphoric    imide, 

C8H,4<^Q>NH,  melting  at  244—245°  (corr.),  are  formed  (compare 

Abstr.,  1890,  1152). 

The  preparation  and  properties  of  camphororthoquinone  have  been 
already  described  (Abstr.,  1889,  619).  The  yellow  solution  of  the 
quinone  is  not  decolorised  by  sulphurous  acid,  but  when  the  com- 
pound is  boiled  with  aqueous  alkalis  camphoric  acid  is  formed.     The 

P'l^  H  Ph^  ^^ 

phenylhydrazone,     C8Hi4<^  i      !^  ,    crystallises     in     yellowish 

prisms,  and  melts  at  170 — 171°;  it  is  identical  with  the  compound 
obtained  by  Claisen  and  Bishop  (Sitzungsher.  hgl.  Bayer.  AJcad.,  1890, 
460  and  478)  by  the  action  of  diazobenzene  chloride  on  hydroxy- 
methylenecamphor. 

Amidocamphor,  CioHisO'NHa,  is  obtained  by  reducing  isonitroso- 
camphor with  zinc-dust  and  acetic  acid  ;  it  boils  at  243 — 245°,  and  is 
],robably  identical  with  the  compound  obtained  by  Sohiff  (Abstr., 
1880,  891;  compare  also  Kachler  and  Spitzer,  Monatsh.,  4,  567). 
The  hydrocMoride  crystallises  in  needles,  and  melts  at  223 — 225° ;  the 
platinochloride  and  nitrite  are  crystalline.  The  formyl  derivative, 
CioHisO-NH-CHO,  melts  at  76—77° ;  the  acetyl  derivative, 

CioHisO-NHAc, 

melts  at  108°,  and  the  benzoyl  derivative  melts  at  140°.       A.  R.  L. 
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Champacol,  a  New  Camphor.  By  E.  Merck  (Arch.  Pharm., 
231,  123), — Champacol,  C17H30O,  occurs  in  champaca-wood,  and  Ih 
obtained  from  it  by  steam  distillation.  It  crystallises  in  long",  white, 
matted  needles,  has  no  odour,  melts  at  86 — 88",  and  can  be  sublimed. 
When  pure,  it  is  stable,  but  when  impure,  it  liqueBes,  and  a  smell  of 
champaca-wood  can  be  perceived.  C.  F.  B. 

Hydroxymethylene  Compounds.  By  L.  Claisen  (Ber.,  26, 
1173). — The  statement  attributed  to  v.  Pechmann  (this  vol.,  i,  360), 
that  the  methyl  derivative  of  oxymethylenecamphor  is  an  oil,  was  due 
to  a  misapprehension  on  the  part  of  the  author.  C.  F.  B. 

Gum  Benzoin  from  Sumatra.  By  F.  Ludt  {Arch.  Pharm.,  231, 
43 — 95). — This  substance,  which  diflers  from  that  obtained  from 
Siam,  has  been  very  carefully  examined.  Contrary  to  previous  state- 
ments, it  is  entirely  soluble  in  ether,  fragments  of  wood,  of  course, 
excepted.  The  a-,  /3-,  and  7-resins  of  earlier  investigators  are  shown 
to  be  mixtures  of  partially  hydrolysed  cinnamates  of  benzoresorcinol 
and  resinotannol,  the  a-resin  being  the  least  and  the  7-  the  most 
hydrolysed  ;  the  a-  and  /i-resins  can,  by  boiling  with  caustic  potash, 
be  converted  into  the  7-resin,  which  is  thus  the  sole  product  of  the 
prolonged  action  of  caustic  potash  on  the  resin  of  gum  benzoin.  No 
resin  is  contained  in  the  uninjured  bark;  it  is  formed  as  a  conse- 
quence of  the  injury. 

The  author  summarises  his  results  as  follows: — Gum  benzoin  (from 
Sumatra)  is  soluble  in  ether,  and  the  dissolved  substance  Welds 
O'Ol  per  cent.  ash.  It  contains,  besides  benzoic  acid  and  cinnamene, 
(1)  benzaldehyde,  traces  ;  (2)  benzene,  traces ;  (3)  vanillin,  1  percent.; 
(4)  phenylpropylic  cinnamate,  1  per  cent. ;  (5)  cinnamylic  cinnamate, 
2 — 3  per  cent. ;  (6)  a  mixture  of  a  little  benzoresinol  cinnamate  with 
much  resinotannol  cinnamate,  this  mixture  forming  the  main  con- 
stituent of  the  gum.  In  addition  to  these,  woody  impurities  are 
present  to  the  extent  of  14 — 17  per  cent.  Free  cinnamic  acid  occurs 
in  gum  benzoin,  although  to  a  less  extent  than  free  benzoic  acid ;  by 
far  the  greater  part  of  it,  however,  exists  in  combination.  By  hydro- 
lysis of  the  mixture  of  benzoresinol  and  resinotannol  cinnamates, 
there  are  obtained  cinnamic  acid  and  two  alcohols — the  white,  crys- 
tallised benzoresinol,  C16H2SO2,  and  the  brown,  amorphous  resinotannol, 
C18H20O4.  From  benzoresinol  there  were  obtained  a  potassium  deriva- 
tive, find  methyl,  ethyl,  and  isobutyl  (mono-)  derivatives;  these  all 
crystallise  in  white  needles.  Benzoresinol  itself  yields,  with  strong 
nitric  acid  an  amorphous  oxidation  product  containing  nitrogen  ;  no 
acetic  or  benzoic  derivative  could  be  obtained  from  it,  and  no  oxime ; 
with  bromine,  it  yields  an  amorphous  bromo-derivative.  From 
resinotannol  were  obtained  a  potassium  salt  and  a  monethyl  deriva- 
tive, both  as  brown,  amorphous  substances.  Resinotannol  itself  is 
oxidised  by  strong  nitric  acid  to  picric  acid ;  dilute  nitric  acid  forms 
a  nitro- derivative,  and  an  oxidation  product  of  the  nature  of  a 
phlobaphen ;  bromine  forms  amorphous  bromo-derivatives  very  rich 
in  bromine.  When  reduced,  it  yields  a  white  substance  which 
oxidises  so  readily  that  it  could  not  be  further  investigated.     When 
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fused  witli  caustic  potash,  it  yields  butyric  acid,  phenol,  and  proto- 
catechuic  acid. 

The  bark  of  uninjured  trees  of  Styrax  Benzoin  Dryand  contains, 
besides  traces  of  wax  and  a  little  phloroglucinol  and  sugar,  large 
quantities  of  a  tanuin  which  very  readily  oxidises  to  a  phlobaphen, 
henzophlohaphen,  C5iH5n02i,  a  lustrous,  reddish-black  powder. 

Since  the  uninjured  bark  contains  neither  secreting  vessels  nor 
secretions,  but,  on  the  other  hand,  does  contain  a  large  quantity  of 
tannin,  particularly  in  the  medullary  rays,  and  since  gum  benzoin 
contains  large  quantities  of  an  alcohol,  resinotannol,  which  has  the 
characters  of  a  tannin,  and  since,  finally,  the  formation  of  resin 
begins  in  the  medullary  rays,  therefore  it  is  probable  that  the  gum 
is  formed  from  the  tannin  of  the  bark,  increases  in  amount  by  a  pro- 
cess of  backward  metamorphosis  of  the  cell-membranes,  and  is  then 
stored  up  in  lysigenetic  spaces;  if  these  spaces  increase  largely  in 
bulk,  they  form  resin  glands.  C.  F.  B. 

Constituents  of  Sumatra  Gum  Benzoin.  By  E.  Schmidt 
(Arch.  Pharm.,  231,  95 — 98). — A  large  quantity  of  genuine  gam 
benzoin  from  Sumatra  was  examined  some  time  ago  by  C.  Denner,  a 
ibrmer  demonstrator  in  the  author's  laboratory:  the  results  wore, 
however,  never  published,  owing  to  the  death  of  Denner,  and  loss  of 
his  MSS.  His  results  confirmed,  to  a  large  extent,  those  of  Litdy 
(preceding  abstract),  and  he  was  able  to  demonstrate  more  satis- 
factorily than  the  latter  the  existence  of  benzaldehyde  and  cinnamene 
in  the  gum.  C.  F.  B. 

Adonite.  By  E.  Meeck  (Arch.  Pharm.,  231, 129— 131).— Adonite, 
C5H12O5,  is  contained  to  the  extent  of  4  per  cent,  in  the  flowering 
shoots  of  Adonis  vernalis.  It  crystallises  from  water  in  long,  colour- 
less prisms,  from  alcohol  in  short,  white  needles,  melts  at  lU2°,  and 
decomposes  when  distilled,  is  a  neutral  substance,  and  does  not 
reduce  Fehling's  solution ;  possibly  it  is  a  pentahydric  alcohol.  It  is 
without  specific  physiological  action.  C.  F.  B. 

Cerberin.  By  P.  C.  Plugge  (Arch.  Pharm.,  231,  10—34).— 
This  substance  discovered  by  De  Vrij,  occurs  in  the  seeds  of  an 
Indian  tree,  Cerhera  odollam,  Gaertn.  {G.  mangas,  L. ;  Tanghinia  odol- 
1am,  Don.).  It  forms  colourless,  odourless  crystals  with  a  bitter  taste, 
turns  yellow  at  180 — 185°,  and  melts  at  191^192°  (corr.).  It  dis- 
solves  in  the  following  substances,  1  part  in  the  indicated  number  of 
parts  of  the  solvent  at  16 — 21°  : — Chloroform,  8*83 ;  alcohol,  90  per 
cent.,  12-43,  absolute,  1289,  75  per  cent.,  27*27;  isobutyl  alcohol, 
14*7;  amyl  alcohol,  14*87;  ether,  178-5;  benzene,  544  7;  carbon 
tetrachloride,  813  ;  water,  5555  (at  100°,  4974)  ;  carbon  bisulphide, 
12,487;  light  petroleum  (sp.  gr.  0'675),  36,730.  It  has  the  follow- 
ing values  of  specific  rotation,  [aji,;  in  90  per  cent,  alcohol,  — 74*61°  ; 
in  ether,  —64*76°;  in  chloroform,  —74*82°;  in  acetic  acid,  —8081°. 
Analysis  and  molecular  weight  determinations  lead  to  the  formula 
C27H40O8;  but  its  properties  show  that  it  is  not  identical  either  with 
the  tanghinin  of  Arnaud  or  with  the  thevetin  of  De  Vrij.    It  exhibits 
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the  following  colour  reactions  : — T.  Yellow  coloration  when  -warmed 
with  dilute  sulphuric,  hydrochloric,  or  nitric  acid.  II.  Poljchroic 
solution  (orange-yellow-violet-blue)  in  concentrated  sulphuric  acid. 
III.  A  quickening,  emphasising,  and  sometimes  a  characteristic 
modifying,  of  colour  reaction  II,  when  to  the  sulphuric  acid  are  added 
small  quantities  of  (a)  phenols  (thymol,  a-naphthol,  cresol,  or  glyco- 
cholic  acid),  or  (b)  aldehydes  (furfuraldehyde,  cane  sugar,  vanillin, 
heliotropin,  &c.).  Reaction  III  (a)  seems  to  indicate  that  cerberin  is 
a  glucoside.  III  (h)  that  it  is  a  phenol.  As  a  matter  of  fact,  cerberin 
is  hydrolysed  when  heated  with  alcoholic  sulphuric  acid  for  two 
hours,  and  yields  a  small  quantity  of  sugar,  probably  glucose,  and 
62  per  cent,  of  cerheretiyi  CigHjeOi  (?),  a  lemon-yellow,  amorphous 
powder,  which  melts  at  85'5°  (corr.),  is  optically  inactive,  and  is  pre- 
cipitated from  its  solution  in  alcohol  by  the  addition  of  water ;  the 
alcoholic  solution  has,  even  when  dilated  to  1  :  5000,  a  perceptible 
yellow  colour.  Like  cerberin,  it  is  a  poison.  Observations  of  the 
physiological  action  of  cerberin  agree  with  those  of  Zotos  (Disserta- 
tion, Dorpat,  1892)  ;  it  has  the  advantages,  without  the  disadvantages, 
of  digitalin.  C.  F.  B. 

Glucoside  of  Ipomoea  pandurata  (Convolvulus  panduratus, 

L.).  By  N".  KROMER(0/^em.  Centr.,  1893,  i,  427—428;  from  Fharm. 
Zeit.  Buss.,  32,  1 — 5,  17 — 21,33 — 38). — The  drug  Ipomoea  pandurata, 
Meyer  (man  in  the  ground  root,  man  root,  man  of  the  earth,  wild 
jalap,  and  wild  potato),  is  used  in  America  as  a  remedy  for  lithiasis. 
The  root  is  cylindrical,  2 — 3  feet  in  length  and  1  or  more  inches  in 
thickness;  it  diminishes  in  thickness  suddenly  to  the  size  of  a  finger, 
and  exudes  a  milky,  resinous  juice.  Its  exterior  is  greyish- 
brown  and  its  interior  greyish-white  ;  it  has  a  characteristic  bitter 
taste. 

In  order  to  obtain  the  glucoside  described  by  Manz  (1881),  the 
author  employed  the  method  used  for  extracting  the  glucosides  from 
other  Convolvulacece  (Chem.  Centr.,  1893,  i,  310),  and  found  that  the 
chief  constituent  of  the  root  was  a  compound  ipomoe'in,  C78H130O36, 
together  with  a  small  quantity  of  a  semi-fluid  compound.  Ipomce'in 
is  a  white  powder,  melting  at  170°,  soluble  in  most  solvents 
except  ether,  gives  a  red  coloration  with  sulphuric  acid  and  an 
intense  red  coloration  with  sodium  hydroxide.  By  the  action  of 
barium  hydroxide,  a  volatile  acid,  C5H8O2  (probably  y3-methylcrotonic 
acid)  is  formed  together  with  ipomoeic  acid,  C34H62O18,  which  is  a 
bright-yellow  amorphous  powder;  it  softens  at  115°  and  melts  at 
135 — 140".  Mineral  acids  convert  the  last-named  acid  into  ipomeolic 
acid,  a  monobasic  acid  crystallising  in  concentrically  grouped  needles, 
and  melting  at  60*6°,  and  a  cupric  reducing  sugar  giving  a  phenyl- 
hydrazine  conipound  (?)  melting  at  198°. 

Ipomoein  is  decomposed  by  mineral  acids  into  ipomeolic  acid,  a 
sugar,  and  a  volatile  acid,  CsHgOa,  (m.  p.,  608°),  which  is  perhaps 
^-methylcrotonic  acid.  Nitric  acid  converts  ipomcein  into  a  sebacic 
acid,  C10H18O4,  which  crystallises  in  needles,  is  soluble  in  hot  water, 
and  melts  at  986°,  together  with  a  valeric  acid.  A.  R.  L. 
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Derivatives  of  Cantharidin.  By  F.  Anderlini  {Gazzetta,  23, 
i,  121 — 128). — Cantharidin  dissolved  in  absolute  alcohol  is  reduced 
by  sodium ;  after  treating  the  product  with  water,  distilling  oft' 
the  alcohol,  and  acidifying,  the  unchanged  cantharidin  is  deposited 
and  may  be  separated.  Bj  extracting  with  ether,  evaporating,  dis- 
solving the  residue  in  benzene,  and  fractionally  precipitating  by 
petroleum,  a  colourless,  crystalline  substance  is  finally  obtained  ;  this 
has  the  composition,  CioHuOa,  melts  at  129°,  and  is  very  soluble  in 
alcohol  or  benzene,  but  less  so  in  water. 

Cantharidin  hydrazone  dissolves  in  nitric  acid  yielding  a  bright 
yellow  c^mi^ro-derivative,  Ci6Hi6(N"02)2N03,  which  does  not  melt  at 
320'' ;  it  dissolves  in  glacial  acetic  acid,  but  is  insoluble  in  most  other 
solvents.  With  alkalis,  it  gives  a  scarlet  colour  ;  on  reduction  with 
zinc  dust  and  acetic  acid,  a  red  or  yellow  solution  is  obtained,  from 
.which  the  substance  melting  at  201°  previously  described  by  the 
author  (Abstr.,  1890,  640)  may  be  isolated.  Nothing  but  negative 
results  were  obtained  on  reducing  the  nitrohydrazone  with  sodium 
in  alcoholic  solution. 

On  boiling  cantharidinimide  with  phosphorus  oxychloride,  a  sub- 
stance of  the  composition  CioHnN02  is  produced  ;  it  forms  nionosym- 
metric  prisms,  a:b:c  ='2-001 :  1 :  ?  ;  y3  =  65"  28',  melting  at  137°. 

W.  J.  P. 

Action  of  Diamines  on  Cantharidin.  By  F.  Anderlini  (Gazzetta, 
23,  i,  128 — 139). — On  mixing  an  alcoholic  solution  of  ethylenediamine 
with  finely  divided  cantharidin,  heat  is  developed,  and  a  white  ad- 
ditive co7npound,  CioHi204,C2H4(NH2)2,  is  formed;  it  melts  at  195° 
with  decomposition,  is  very  soluble  in  water,  but  insoluble  in  alcohol, 
ether,  or  benzene,  and  gives  cantharidin  when  boiled  with  hydro- 
chloric acid.  A  compound  of  the  composition  CnHi403N  is  obtained 
on  heating  the  mixture  of  alcohol,  ethylenediamine,  and  cantharidin 
in  a  closed  tube  at  100°  ;  it  forms  colourless,  flattened,  monosym- 
metric  prisms  of  pearly  lustre,  a:b:c^  2"2811  :  1 : 1'7906  ;  fi  = 
75°  58'.  It  melts  at  219 — 220°  and  is  soluble  in  most  of  the  ordinary 
solvents.  It  is  a  neutral  substance,  and  is  not  attacked  by  long  heat- 
ing with  potash  or  baryta.  After  separating  this  compound,  a  base  of 
the  composition  C]2lIis03N2  is  found  in  the  mother  liquors.  It  is  a 
white  crystalline  substance  which  melts  at  94 — 95°,  when  deposited 
from  its  syrupy  aqueous  solution  ;  it  separates  from  ether  in  trans- 
parent crystals  which  melt  at  50 — 53°  owing  to  their  containing 
ether  of  crystallisation  ;  this  is  lost  on  exposure  to  air.  The  hydro- 
chloride is  emYAojed  in  the  purification  of  the  base;  it  forms  colour- 
less, transparent,  anorthic  plates,  a:  b  :  c  =  12639  : 1 :  0'5515  ; 
a  =  75°  27',  f3  =  78°  42',  7  =  90°  55' ;  it  is  very  soluble  in  water, 
but  only  sparingly  so  in  alcohol.  The  platino chloride  is  obtained  in 
brilliant-yellow  prisms  or  laminae  and  turns  brown  at  250° ;  it  is 
soluble  in  water. 

On  heating  cantharidin  and  orthophenylenediamine  in  glacial  acetic 
acid  solution  in  a  reflux  apparatus,  condensation  occurs  with  elimina- 
tion of  2H2O  and  a  white,  crystalline  substance  is  obtained,  which  has  the 
composition  CieHieOaNzj  smd  melts  at  163°.     It  is  neutral  towards  in- 
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dicators,  and  insoluble  in  dilute  acids,  but  dissolves  in  the  ordinary 
solvents,  with  the  exception  of  water. 

Orthotoluylenediamine  reacts  in  the  same  way  with  cantharidin, 
yielding  a  crystalline  substance  of  the  composition  CnHnOgN?,  which 
melts  at  180 — 181°  and  is  similar  in  properties  to  the  precedini^  com- 
pound. W.  J.  P. 

New  Method    of  synthesising  Hydropyridine  Compounds. 

By  J.  GuARESCHi  (Ghem.  Centr.,  1893,  i,  699 — 700;  from  Ann.  Chim . 
Farm.,  17,  83 — 87). — The  method  consists  in  the  action  of  ethylic 
cyanacetate  on  acetone  or  other  ketones  in  the  presence  of  ammonia; 
or  in  other  words,  the  action  of  ethylic  cyanacetate  on  diacetonamine, 
which  latter  is  formed  daring  the  reaction.  When  an  ethereal  solu- 
tion of  the  ready-formed  diacetonamine  is  treated  with  ethylic 
cyanacetate,  a  white  compound  melting  at  194 — 195*5°  is  obtained ;  it 
is  also  formed  by  treating  acetone  or  mesityl  oxide,  saturated  with 
dry  ammonia,  with  ethylic  cyanacetate.  The  author  believes  this 
compound  to  be  C'yanotriinethyldihydro-2-pi/ridoney 

Similar  compounds  are  formed  when  instead  of  ammonia  a  primary 
amine  is  used.  The  compound  C10HUN2O,  obtained  from  acetone, 
methylamine,  and  ethylic  cyanacetate,  melts  at  142 — 143'5°,  and  is 
more  sparingly  soluble  in  potash  than  the  lower  homologue.  On 
oxidation  with  permanganate,  two  crystalline  compounds  are  ob- 
tained; one  is  an  amide,  and  the  other  an  acid  melting  at  172 — 174°  ; 
the  latter  gives  a  blood-red  coloration  with  ferric  chloride  The 
corresponding  benzyl  derivative,  CieHigN.O,  melts  at  168 — 169°;  and 
the  allyl  derivative,  CizHisNaO,  melts  at  152 — ISS'S".  A.  R.  L. 

4'-Bronionicotinic  Acid.  By  A.  Glaus  and  E.  Pychlau  (J.  pr. 
Cliem.  [2],  47,  414— 420).— 4'.Bromonicotinic  acid  (Abstr.,  1892, 
876)  forms  tabular  or  columnar,  vitreous  crystals,  with  2H2O ; 
it  melts  at  183°,  and  sublimes  without  decomposition.  'Yhe  am,moniurii 
salt,  C5NH3Br*COO]N"H4,  the  soduim  salt  with  IH2O,  the  potassium 
salt  with  1^H20,  the  calcium  salt  with  2H2O,  the  barium  salt 
with  4H2O,  the  silvei'  salt,  the  cobalt  salt  with  IH2O,  the  nickel  salt 
with  2H2O,  and  the  copper  salt  are  described. 

The  acid  previously  described  as  3'-bromonicotinic  acid  (Inc.  cit.), 
is  now  shown  to  be  nicotinic  acid  hydrobromide,  GsNHi'COGH.HBr, 
and  is  remarkable  for  the  constancy  of  its  melting  point  (275°),  and 
for  its  subliming  unchanged. 

4i' -Bromonicotinic  acid  hydrobromide  crystallises  from  a  solution  of 
the  acid  in  hydrobromic  acid  in  aggregates  of  needles,  melts  at  243°, 
and  sublimes  unchanged.  A.  G.  B. 

Hydroxyquinolines.  By  A.  Glaus  and  H.  Howitz  (/.  pr.  Ghem. 
[2],  47,  426 — 438;  compare  Abstr.,  1892,  878). — l-Hydroxyquivoline 
l-'Bthobromide  crystallises  in  hard,  yellow  prisms  with  2^  mols.  HjO, 
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and  when  dried  afc  100°  melts  at  166°.  The  ''^intermediate  product,''^ 
OH*C9N"H6Et-0*C9NH6EtBr,  obtained  by  decomposing  the  ethobrom- 
ide  in  aqueous  solution  with  half  a  molecular  proportion  of  an  alkali 
hydroxide,  crystallises  in  slender,  scarlet  needles,  and  when  quickly 
heated,  melts  at  177''  (compare  Abstr.,  1892,  878).  This  product  is 
also  formed  when  an  excess  of  alkali  is  used  if  the  solution  be  dilute 
and  cold,  otherwise  l-hydroxyquinoline-l'-ethoxide  is  produced ;  this 
crystallises  in  large,  brilliant,  dark-red  tables  or  columns  with  IH2O, 
and  dissolves  easily  in  alcohol,  but  not  at  all  in  absolute  ether  ;  it 
melts  in  its  water  of  crystallisation  at  72°,  and,  when  anhydrous, 
softens  at  220°,  but  decomposes  before  fusion. 

The  V-henzochloride,  OH'CgNHeOhCHaPh,  is  prepared  by  heating 
its  components  at  130 — 135°  in  a  sealed  tube  for  18 — 20  hours; 
it  forms  small,  golden-coloured  crystals  with  IH2O,  melts  in  its 
water  of  crystallisation  at  75°,  and  when  anhydrous  at  182°,  and 
dissolves  in  hot  water.     The  "  intermediate  product," 

OH-C9NH6(CH2Ph)-0-C9NH6Cl-CH3Ph, 

crystallises  in  slender,  orange-red  needles  with  IHjO,  melts  with 
decomposition  at  about  145°,  and  dissolves  easily  in  water.  The 
benzohydr oxide  crystallises  in  large,  brilliant,  dark-red  prisms  and 
columns  with  IH2O  ;  it  melts  in  its  water  of  crystallisation  at  66°, 
and  when  anhydrous  between  140°  and  150°  ;  it  dissolves  in  water, 
but  not  in  ether. 

It  has  been  previously  stated  (loc.  cit.)  that  a  quaternary  am- 
monium hydroxide,  sufficiently  stable  not  to  become  converted  into  a 
base  soluble  in  ether,  is  only  produced  from  a  hydroxyquiuoline 
alkyl  haloid  when  the  hydroxy!  group  has  the  2-  or  3-position  in 
the  benzene  ring.  The  obtaining  such  compounds  from  1-hydroxy- 
quinoline  derivatives,  as  described  above,  refutes  the  statement  in 
question,  which  must  therefore  be  withdrawn, 

4-IIydroxyquinoline  has  been  obtained  by  the  usual  reactions  from 
quinoline-4-sulphomc  acid,  and  from  4-amidoq  uinoline ;  it  is  a  pale- 
yellow,  crystalline  powder,  which  melts  with  decomposition  at  224°. 
The  JiydrocJiloride  forms  small,  yellow  crystals,  and  melts  at  240°. 
The  platinocMoride,  with  4H2O,  is  described.  The  methiodide 
crystallises  both  in  short,  brownish-red,  lustrous  columns,  and  in 
thin,  golden-yellow  aggregates  of  ill- defined  form ;  both  melt  at 
224°,  and  dissolve  somewhat  easily  in  water,  separating  therefrom  as 
a  viscid  oil,  which  slowly  solidifies.  The  methohydr oxide  crystallises 
in  brilliant,  dark-red,  vitreous  columns,  and  dissolves  in  water  and 
alcohol,  but  not  in  ether. 

A  recantation  is  also  necessary  with  regard  to  the  action  of  potas- 
sium hydroxide  on  4-hydroxy-3-chloroquinoline  methiodide  Qoc.  cit.). 
The  authors  have  since  found  that  their  ether  contained  alcohol,  which 
dissolved  the  base  produced,  and  that  when  pure  ether  is  used 
nothing  is  dissolved,  so  that  in  this  case  also  the  methoxide  formed 
is  insoluble  in  ether. 

Further  investigations  are  being  conducted  on  the  bases  derived 
from  the  alkyl  haloids  derived  from  the  hydroxyisoquinolines  (com- 
pare loc.  cit.).  A.  G.  B. 

2  m  2 
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Pyrazines  and  Piperazines.  By  C.  Stoehr  (J.  pr.  Chem.  [2], 
47,  439 — 522). — The  author  has  prepared  pyrazine  by  distilling 
piperazine,  or  its  hydrochloride,  with  zinc-dust,  the  yield  being 
about  10  per  cent.  Obtained  in  this  way,  it  is  a  limpid,  mobile,  highly 
refractive  liquid,  which  boils  at  138 — 140°  (corr.)  ;  it  volatilises 
easily  with  steam,  and  has  a  penetrating  odour  resembling  that  of 
the  pyridine  bases ;  it  dissolves  easily  in  water,  alcohol,  and  ether, 
and  is  separated  from  its  aqueous  solution  by  caustic  alkalis;  its 
sp.  gr.  at  0°/4°  is  1*0317  ;  it  is  a  feebler  base  than  its  homoiogues,  and 
has  not  yet  been  crystallised  (compare  Wolff,  this  vol.,  i,  373).  The 
hydrochloride  is  easily  dissociated.  The  picrate  forms  yellow  needles. 
The  mercury  chloride  compound,  C4H4N2,HgCl2,  is  very  sparingly 
soluble,  and  forms  lustrous  crystals.  The  aurochloride,  CiHiNajHAuCU, 
crystallises  in  lustrous,  yellow  laminae,  and  melts  with  decomposition 
at  245°  (compare  Wolff,  loc.  cit.). 

2  :  5-Dimethylpyrazine,  ^^^n^iTM  ^■^'  li^s  been  already  described 

as  dimethyldiazine  (Abstr.,  1891,  581;  1892,  507).  Besides  the 
platinochlorides  previously  described  (Abstr.,  1891,  581),  the  salt 
(C6H8N2)2,H2PtC]6  +  4H2O  has  been  obtained.  The  aurochloride 
crystallises  with  IH2O,  not  |-  mol.,  as  previously  stated  {loc.  cit.), 
and,  when  anhydrous,  melts  at  153°.  The  mercury  chloride  compounds, 
C6H8N2,2HgCl2,  and  06118^2,3 HgCl2,  are  described,  and  a  third  one, 
containing  even  more  mercuric  chloride,  was  crystallised,  but  not 
analysed.  The  solutions  of  the  base  are  also  precipitated  by  zinc 
chloride  and  silver  nitrate.  The  jpicrate,  C6H8N'2,C6H2(N'02)3*OH, 
crystallises  in  laminae,  prisms,  and  needles,  and  melts  at  157°  (com- 
pare Abstr.,  1892,  507). 

Ketine,  another  dimethylpyrazine,  was  studied  by  Treadwell  and 
Steiger  (Abstr.,  1882,  941).  It  is  best  prepared  by  reducing  iso- 
nitrosoacetone  with  zinc  and  hydrochloric  or  acetic  acid.  It  is  a 
colourless,  highly  refractive  liquid,  which  boils  without  decomposi- 
tion at  155°  (760  mm.,  mercury  column  in  vapour),  and  resembles 
2  :  5 -dimethylpyrazine  in  odour;  indeed  there  is  reason  to  believe 
that  these  two  bases  are  identical.  Ketine  dissolves  in  water  with 
alkaline  reaction,  and  separates  again  on  the  addition  of  caustic 
alkali.  Its  sp.  gr.  at  18°/4°  is  0'9896 ;  when  quickly  cooled,  it 
crystallises  in  rhombohedra,  which  melt  above  15°.  The  platino- 
chlorides are  quite  similar  to  those  of  2  :  5-dimethylpyrazine  (see 
above),  and  the  resemblance  obtains  with  all  the  other  salts  which 
are  described. 

2  :  b-Dimethyl-S-ethylpyrazinBy  ^^njy^'  n-\/[  ^^5  ^^s  been  already 

described  (Abstr.,  1891,  582).  Its  constitution  is  settled  by  the  fact 
that  its  oxidation  product,  C7H8N'202,  yields  2  :  5-dimethylpyrazine 
by  loss  of  carbonic  anhydride.  The plati'>iochlorides,  C8Hi2N'2,H2PtCl6 
+  2H2O  ;  C8Hi2N2,HCl,PtCl4 ;  and  C8Hi2:Nr2,PtCl4,  are  described.  The 
mercurochloride,  argentonitrate,  and  zincochloride  were  obtained.  The 
picrate  crystallises  in  long,  yellow^  needles,  and  melts  at  142°.  The 
methiodide  crystallises  in  laminee  and  needles,  and  melts  with  decom- 
position at  236—287'' 
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Pyrazinecarhoxylic  acid,  the  ultimate  product  of  the  oxidation  of 
dimetliylethylpyrazine  with  potassium  permanganate,  crystallises  in 
needles  (with  1|  mols.  H2O),  melts,  with  decomposition,  at  177°,  and 
partially  sublimes ;  it  dissolves  in  hot  water,  alcohol,  ether,  hot 
benzene,  and  hot  chloroform ;  with  ferrous  chloride,  it  gives  a  violet- 
red  colour.  A  platinocMoride  can  be  obtained  in  a  strong  hydro- 
chloric acid  solution  of  the  acid.  The  ammonium^  barium,  calcium, 
tin,  lead,  silver,  copper,  cobalt,  nichel,  and  mercury  salts  were  pre- 
pared. 

'2>'Methylpyrazine-h-carl)oxyliG  acid  is  obtained  by  oxidising  2  :  5- 
dimethylpyrazine  with  sufficient  potassium  permanganate  to  oxidise 
only  one  of  the  methyl  groups ;  it  forms  lustrous  laminae  and  prisms 
(measurements  given),  melts  wdth  decomposition  at  200°,  and  dis- 
solves in  hot  water,  alcohol,  and  hot  benzene.  It  sublimes  very 
readily,  and  gives  a  yellow  colour  with  ferrous  sulphate.  Its  salts 
are  for  the  most  part  soluble,  the  most  characteristic  being  the  silver 
salt,  which  crystallises  in  long,  slender  needles, 

2  :  b-Dimethylpyrazine-H-carhoxylic  acid  is  the  first  product  of  oxid- 
ation of  dimethylethylpyrazine,  and  is  prepared  by  limiting  the 
quantity  of  potassium  permanganate  to  that  necessary  to  oxidise 
the  ethyl  group.  It  crystallises  in  prismatic  needles  with  IH2O, 
melts,  when  anhydrous,  at  117°,  and  sublimes  undecomposed.  It 
dissolves  in  hot  water,  alcohol,  ether,  chloroform,  and  benzene,  and 
gives  a  yellow  colour  with  ferrous  sulphate.  A  platinocMoride  was 
crystallised,  and  the  ammonium,  calcium,  barium,  tin,  lead,  and 
mercury  salts  were  prepared,  and  found  to  be  soluble  in-  water;  the 
cobalt,  nickel,  and  copper  (with  4II2O)  salts  are  only  sparingly 
soluble ;  the  silver  salt  is  very  sparingly  soluble.  The  con- 
stitution of  the  acid  is  settled  by  the  production  of  2  :  5-dimethyl- 
pyrazine  when  it  is  heated  with  glacial  acetic  acid  at  180 — 200°  in  a 
sealed  tube. 

2  :  6-Pyrazinedicarboxylic  acid  has  been  already  described  as  di- 
azinedicarboxylic  acid  (Abstr.,  1892,  507). 

Fyrazinetricarboxylic  acid  is  obtained  in  small  quantity  during  the 
oxidation  of  dimethylethylpyrazine;  it  crystallises  in  colourless 
needles  with  IH2O,  and  becomes  red  on  exposure  to  air.  It  melts  at 
250 — 251°  with  decomposition. 

a-2  :  h-Bimethylpiperazine,    NH<^^^^j^-^^>NH,  is  obtained  by 

the  action  of  sodium  in  alcohol  on  dimethylpyrazine.  It  crystallises 
in  prisms  and  tables,  melts  at  118°,  and  dissolves  in  water  and  alcohol, 
but  not  in  ether.  It  is  very  volatile,  and  boils  at  162,°  (mercury 
column  in  vapour,  746-5  mm.).  An  aqueous  solution  of  the  base, 
like  ammonia,  precipitates  many  metallic  oxides.  The  hydro- 
chloride, C6Hi4N'2,2HCl,  forms  prismatic  crystals,  and  is  very  soluble 
in  water ;  it  sublimes  unchanged  when  sharply  heated.  The  hydro- 
bromide  is  also  described ;  the  crystallography  of  both  salts  is  given. 
The  sulphate,  CgHuNajHsSOi  +  H2O,  crystallises  in  lustrous  prisms 
very  soluble  in  water.  The  dichromate,  C6Hu]Sr2,H2Cr207,  the  phos- 
phates, 3C6HuN2,2H3P04,  and  C6HuN2,2H3P04,  and  the  tartrate, 
C6Hu»'2,C4H60s  +  3H2O   (m.  p.  of  anhydrous   salt    242—243°)  all 
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crystallise  well,  and  are  crystallographically  described.  The  platino- 
chloride,  CGHuITaiHaPtCU,  crystallises  both  in  an  anhydrous  form  and 
with  2  or  with  3  mols.  of  water.  The  aurochloride,  C«HuN'2,2HAuCl4, 
is  sparingly  soluble.  The  mercury  chloride,  C6HuN'2,2HCl,4HgCl2, 
crystallises  in  lustrous,  prismatic  needles,  and  melts  with  decomposi- 
tion at  235 — 236° ;  its  crystallography  is  detailed.  The  picrate, 
CeHiiNa^^CfiHsNaO:,  forms  sparingly  soluble,  yellow  needles.  The 
bismuthoiodide  is  a  red,  crystalline  powder,  soluble  in  water.  The 
dinitros amine,  C6B[i2N2(N"0)2,  obtained  by  the  action  of  sodium  nitrite 
on  the  hydrochloride  in  hydrochloric  acid,  crystallises  in  prisms  or 
needles,  melts  at  172°,  and  dissolves  in  water,  alcohol,  chloroform, 
and,  less  easily,  in  water.  The  dihenzoijl  derivative,  C6N2H12BZ.,, 
obtained  by  shaking  the  aqueous  solution  of  the  hydrochloride  with 
sodium  hydroxide  and  benzoic  chloride,  crystallises  from  alcohol  in 
lustrous  rhombohedra,  and  melts  at  225° ;  the  crystallography  is 
detailed. 

The  2  :  5-dimethylpiperazine  prepared  from  ketine  appears  to  be 
identical  with  that  just  described. 

Dimethylpiperazyldihydrazine,  NH2*N<^pTT^I^I  ./-Ttt  ^N'NHa,  is  ob- 
tained by  reducing  the  above-described  dinitrosamine  with  zinc-dust 
and  acetic  acid,  and  distilling  with  alkali ;  it  crystallises  in  lustrous, 
stellate  prisms  with  6H2O;  it  sublimes  readily  in  the  form  of 
prisms  which  melt  at  110 — 111°,  and  dissolves  easily  in  water,  but 
less  freely  in  other  solvents.  The  hydrochloride  forms  rhombohedral, 
or  hexahedral  crystals,  melts  with  decomposition  at  225°,  and  is 
sparingly  soluble  in  alcohol  and  water.  The  picrate  is  sparingly 
soluble,  and  forms  small,  yellow  needles. 

(3-Dimethylpiperazine  occurs  together  with  a-2  :  5-dimethylpiper- 
azine, from  which  it  is  separated  by  the  greater  solubility  of  its 
hydrochloride  in  absolute  alcohol.  The  free  base  crystallises  in 
dazzling,  white  laminae,  and  boils  at  161 — 162°.  The  platinochloride 
does  not  crystallise  with  water.  The  aurochloride  crystallises  with 
3H2O,  the  measurements  of  the  crystals  being  given.  The  mer- 
cury chloride  is  C6Hi4N2,2H[Cl,5HgCl2.  The  dinitrosamine  crys- 
tallises in  large,  thin  laminae,  melts  at  95 — 96"",  and  is  sparingly 
soluble  in  water,  but  much  more  soluble  in  alcohol  than  the  dinitros- 
amine of  the  a-base.  The  dibenzoyl  derivative  is  also  more  soluble  in 
alcohol  than  is  that  of  the  a-base ;  it  crystallises  in  lustrous  tables, 
and  melts  at  151 — 152°.  The  author  discusses  the  possible  difference 
in  structure  between  these  two  bases. 

2  :  b-DimeihylS-ethylpiperazine^  HN<:^p,TT       rprir  ^^-^'  prepared 

by  reducing  the  corresponding  pyrazine  with  sodium  in  alcohol,  crys- 
tallises (with  water)  in  lustrous  prisms;  it  melts  in  its  water  of 
crystallisation  at  62°,  and  boils  at  173 — 174°,  but  the  melting  and 
boiling  points  of  the  anhydrous  base  have  not  been  ascertained ;  it 
dissolves  in  water  and  benzene,  but  not  in  ether.  The  hydrochloride, 
C8Hi8l^2,2HCl,  is  easily  soluble  in  water,  but  sparingly  in  alcohol ;  it 
sublimes  easily.  The  platinochloride,  C8Hi8N'2,H2PtCl6  +  SHoO,  is 
described,  and  crystallographical  measurements  of  it  are  given.     The 
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picrate  crystallises  in  yellow  needles  or  lamiuas.  The  dinitrosamine 
crystallises  in  flat  needles,  and  melts  at  92°.  A.  G.  B. 

Constitution  of  Nicotine.  By  F.  Blau  (Ber.,  26,  1029—1034). 
— After  replying  to  Pinner's  criticism  (this  vol.,  i,  443)  of  his  pre- 
vious paper,  the  author  points  out  that  on  the  reduction  of  nicotine 
by  Liebrecht's  method,  a  mixture  of  hexahydronicotine  and  octo- 
hydronicotine  is  obtained;  the  latter  is  a  diimide  base,  and  on 
treating  the  hydrochloride  with  nitric  acid,  it  yields  dinitroso-octo- 
hydronicotine,  CioH2o]N'2(NO)2 ;  the  corresponding  dibenzenesulphonic 
derivative,  CioH2oN'2(S02Ph)2,  is  crystalline,  and  melts  at  143'5° ;  it 
appears  to  be  identical  with  the  corresponding  compound  (m.  p. 
133 — 13-^°)  stated  by  Pinner  to  be  derived  from  hexahydronicotine. 

Hexahydronicotine  is  separated  from  the  octohydrogenated  base  by 
fractional  precipitation  of  the  platinochlorides,  of  which  the  latter  is 
the  more  soluble,  and  contains  a  secondary  and  a  tertiary  nitrogen 
atom;  it  boils  at  2445 — 245*5^  (corr.),  crystallises  when  anhydrous, 
and  melts  at  about  blood  heat.  The  hydrochloride  is  hygroscopic; 
the  platinochloride  melts  at  226 — 228""  with  decomposition;  the 
aurockloride  darkens  at  175°,  and  decomposes  at  190 — 191'';  the 
picrate  is  crystalline.  The  nitroso-derivative,  CioHi9N2*]SrO,  is  soluble, 
and  yields  a  platinochloride  which  decomposes  at  150 — 152*^,  and  a 
crystalline  picrate  melting  at  140°.  In  the  purification  of  hexahydro- 
nicotine, a  base  is  obtained  which  has  the  formula  CiiH22N2,  and  boils 
at  243 — 245° ;  its  plaiinochloride  resembles  that  of  hexahydronicotine 
in  properties  and  appearance.  J.  B.  T. 

Salts  of  Caffeine.  By  E.  Schmidt  (Arch.  Pharm.,  231,  1—10).— 
Since  the  existence  of  salts  of  caffeine  has  recently  been  called  in 
question  by  Tanret,  the  matter  has  been  again  investigated,  and  the 
following  salts  prepared.  Their  preparation  is  a  little  difficult,  as 
they  are  readily  decomposed  by  water.  The  nitrate,  081110X402,111^03, 
forms  large,  colourless  tables :  the  sulphate,  CsHioN402,H2S04,  rosette- 
shaped  groups  of  white  needles  which,  on  exposure  to  the  air,  take 
up  IHaO;  the  acetate,  C8HioN402,2C2H402 ;  the  propionate, 

C8HioI^402,2C3H602 ; 

the  citrate,  081110X402,0611807,  forms  cauliflower-like  groups  of  crystals : 
the  formate,  butyrate,  isohutyrate,  and  isovalerate  could  not  be  obtained 
pure.  0.  F.  B. 

Papaverine  Ethobromide.  By  A.  Olaus  (/.  pr.  Chem.  [2],  47, 
523 — 531). — The  author  has  reinvestigated  the  crystallography  of 
papaverine  ethobromide  (Beckenkamp,  Zeit.  Kryst.  Min.,  12,  161 ; 
Foallon,  Monatsh.,  1889,  10,  684),  and  finds  that  the  observed  differ- 
ence in  crystalline  form  between  different  batches  does  not  depend 
on  whether  the  ethobromide  has  been  made  from  purified  or  unpuri- 
fied  papaverine. 

Two  bases  are  obtainable  by  treating  the  ethobromide  with  alkalis  ; 
the  one  is  colourless,  and  soluble  in  water,  but  not  in  ether ;  the  other 
is  yellow,  and  soluble  in  ether;  the  action  of  silver  oxide  yields  the 
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former.  The  decomposition  occurs  in  the  cold,  in  which  respect 
papaverine  alkyl  lialo'ids  differ  from  those  of  narceine  and  tlie  cin- 
chona alkalo'iils.  The  resemblance  between  papaverine  and  isoquin- 
oliue  in  the  same  connection  must  be  noted.  A.  G.  B. 

Alkaloids  of  the  Papaveraceae.  By  E.  Schmidt,  G.  Koenig,  and 
W.  TiETZ  (Arch.  Fharm.,  231,  136— 183).— In  the  introduction  to 
the  paper,  a  list  is  given  of  the  alkaloids  known  to  occur  in  plants  of 
this  order,  and  the  physiological  properties  of  these  alkaloids  are 
described.     There  follows,  then,  a  detailed  account  of  the 

Alkaloids  of  the  root  of  Sanguinaria  canadensis^  for  the  method  of 
separating  which  reference  must  be  made  to  the  original  paper. 

Chelerythrine,  Ci9Hii(OMe)2N02,  is  the  main  constitueTit.  It  forms 
small,  colourless,  rhombohedral  crystals  of  the  formula  Ci9Hn(OMe)2  + 
EtOH,  often  united  in  crusts,  melts  at  203°,  has  a  blue  fluorescence, 
and  yields  yellow  salts.  The  hydrochloride,  CsiHnNO^jHCl  (+  oHzO 
from  water,  +  4H2O  from  alcohol),  hydriudide,  and  platinochloride 
form  yellow  needles,  the  aurochloride  brown  needles. 

Sangumarme,  OMe'CigHuNOs  +  H2O,  forms  bundles  of  white  needles 
or  nodular  aggregates,  melts  at  213",  has  a  bluish- violet  fluorescence,  and 
yields  blood-red  salts.  The  hydrochloride,  C2oHi5N04,HCl(from  water, 
5H2O  ?  ;  from  alcohol,  2H2O  ?),  and  nitrate  with  IH2O,  form  red  needles, 
the  platinochloride  a  yellow,  and  the  aurochloride  a  reddish-brown, 
amorphous  powder. 

r^-Honiochelidonine,  Ci9Hi5(OMe)2N03,  crystallises  from  ethylic  acetate 
(-f  JCHa'COOEt)  in  large,  colourless  plates,  melts  at  169°  when  quite 
dry,  when  air-dried  at  159 — 160°,  and  yields  colourless  salts.  The 
platinochloride  forms  a  yellow,  the  aurochloride  a,  ye\\oyf\&h.-ved  powder. 
The  alkaloid  is  apparently  a  tertiary  base,  for  it  yields  a  methiodide, 
C2iH3iN05,MeI,  which,  with  moist  silver  oxide,  yields  a  hydroxide, 
from  which  a  platinochloride,  (C2iH2iN06)2,Me2PtCJ6,  was  obtained  as  a 
yellow,  amorphous  powder. 

ji-Homochelidonine,  G^i^ii^O^,  forms  bundles  of  lustrous  needles, 
melts  at  159°,  and  yields  colourless  salts. 

Sanguinaria-protupine,  C2oHnN06,  crystallises  in  two  interconvertible 
forms — in  white,  nodular  aggregates  and  colourless,  lustrous,  mono- 
clinic  prisms  ;  it  melts  at  207°,  and  forms  colourless  salts.  The platiiio- 
chloride,  with  4H2O,  is  yellow,  the  aurochloride  a  reddish- brown, 
amorphous  powder. 

The  protopine  of  the  root  of  CheVldonium  majus  {Ghelidonium-proto- 
pine)  has  been  again  prepared ;  it  melts  at  204°,  and  it  and  its 
platinochloride  and  aurochloride  (melting  at  198°)  seem  to  be 
identical  with  the  compounds  obtained  from  Sanguinaria  protopine. 

The  chelerythrine  of  the  rout  of  Chelidonium  majus  has  been  again 
prepared,  and  seems  identical  with  the  alkaloid  obtained  from 
Sanguinaria  canadensis.  Both  these  alkaloids  melt  at  203'',  and  their 
aurochlorides,  melting  at  233°,  and  platinochlorides  are  identical. 

C.  F.  B. 

Crystallised  Veratrine.  By  E.  Merck  {Arch.  Fharm.,  231,  135). 
Merck's  "  Veratrine  cryst."  is  identical  with  the  "  cevadine  "  of  other 
authors.     It   forms  white  crystals  of  the  composition  C32H49NO9  4- 
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ccHjO,  melts  when  anhydrous  at  202°,  and  yields  a  crystallised  auro- 
chloride,  platinochloride,  and.  picrate.  C.  F.  B. 

The  Relation  between  Atropine,  Apoatropine,  and  Bella- 
donnine.  By  E.  Merck  (Arch.  Fharm.,  231,  110— 115).— A 
further  proof  of  the  identity  of  Hesse's  atropamine  (Abstr.,  1891,  228, 
748 ;  1892,  1428)  with  apoatropine  is  given ;  the  latter,  when 
evaporated  with  fairly  concentrated  hydrochloric  acid,  is  converted, 
like  atropamine,  into  a  substance  which  yields  a  platinochloride  and 
an  aurochloride  identical  with  those  of  the  belladonnine  contained 
in  the  mother  liquor  that  is  obtained  in  the  preparation  of  atropine. 
Apoatropine,  which  is  formed  from  atropine  by  loss  of  water,  is  thus 
converted  by  dilute  acids  into  belladonnine.  C  F.  B. 

Hyoscyamine.  By  E.  Merck  (Arch.  Fharm.,  231,  115 — 117). 
— Hyoscyamine,  [a]©  =  —20*25°,  when  heated  for  a  few  hours  with 
water  in  an  open  vessel  at  100°,  yields,  besides  atropine  and  unaltered 
hyoscyamine,  inactive  tropine  and  crystallised  laevorotatory  tropic 
acid  ([a]D  =  —7*5°  and  —15°  in  two  separate  preparations)  ;  Laden- 
burg  and  Hundt  (Abstr.,  1890,  74)  describe  this  acid  as  an  amorph- 
ous, yellow  powder  with  [a]j)  =  —65*15°. 

Hyoscyamine  and  hyoscine  hydrobromides  dissolve  respectively  in 
0"34  and  4  parts  of  water  at  15°,  and  in  2  2  and  21*5  parts  of  alcohol 
(sp.  gr.  =  0-820).  C.  F.  B. 

Pseudohyoscy amine.  By  E.  Merck  (Arch.  Pharm.,  231,  117 — 
128). — This  new  alkaloid  occurs  in  Duhoisia  myoporoides,  together 
with  hyoscyamine  and  hyoscine.  It  forms  small,  yellowish  needles 
of  the  composition  CnHvsNOs,  melts  at  133 — 134°,  and  has 
specific  rotation  [a]©  =  — 21'15°  ;  the  platinochloride,  with  2H2O, 
forms  feather-like  groups  of  needles  which  (when  anhydrous  ?)  begin 
to  melt  at  11()°  and  decompose  below  150° ;  the  aurochloride  forms 
thin,  yellow,  lustrous  plates  melting  at  176° ;  the  picrate  forms  yellow 
needles  melting  at  220°.  (The  following  picrates  were  prepared  for 
purposes  of  comparison  :  from  atropine,  yellow  plates  melting  at 
175 — 176"" ;  hyoscyamine,  crusts  of  needles  or  quadrangular  plates, 
melting  at  161 — 163°;  hyoscine,  slender  matted  needles  melting  at- 
160 — 162°.)  Pseudohyoscy  amine,  when  hydrolysed  by  boiling  with 
barium  hydroxide  in  dilute  alcohol,  yields  tropic  acid  and  a  base 
isomeric  with  atropine ;  the  platinochloride,  2C8Hi6N'0,H2PtCl6  + 
H2O,  of  this  base  forms  reddish-yellow,  crystalline  masses  which 
become  discoloured  at  210°,  and  get  gradually  blacker  as  the  tempera- 
ture rises.  C.  F.  B. 

Hydrastine  Hydrogen  Tartrate.  By  E.  Merck  (Arch. 
Fharm.,  231,  134 — 135). — Hydrastine  hydrogen  tartrate, 

C2iH2iN06,C4H406  +  4H2O, 

is  the  first  simple  salt  of  this  base  which  has  been  obtained  crystal- 
lised. It  forms  white  needles,  and  can  be  advantageously  utilised  for 
the  purification  of  hydrastine.  C.  F.  B. 
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Alkaloids  from  Corydalis  cava.  By  E.  Merck  (Arch.  Pharm., 
231.  131 — 134). — The  following  alkaloidH  occur  in  the  roots  of  this 
plant;  they  are  arranged  in  descending  order  of  relative  amount: 
(1)  Bulhorapnine,  melting  at  199°  ;  (2)  Cori/dine,  an  amorphous  sub- 
stance which  produces  violent  epilepsy,  terminating  fatally  when 
administered  hypodermically  to  a  cat  ;  (3)  Cori/daline,  melting  at 
135°;  (4)  a  base  (?  Oor^/ca^/'v^e),  which  crystallises  in  small,  matted 
needles  and  melts  at  218°.  The  first  two  are  more  pronouncedly 
basic  than  the  last  two  (compare  Dobbie  and  Lauder,  Trans.,  1892, 
244,  605;  1893,485).  C.  F.  B. 

GelsemiKine.  By  L.  Spiegel  (Ber.,  26,  1054— 1060).— Pure 
gelseminine  from  Gelsemium  sempervirens,  is  amorphous,  softens  at 
105°,  and  melts  at  about  120°  with  partial  decomposition;  it  is  pre- 
cipitated from  its  salts  by  ammonia,  alkalis,  and  alkali  carbonates, 
and  is  soluble  in  excess  of  these  reagents  ;  it  is  not  altered  by  fusion 
with  potassium  hydroxide.  The  hydrochloride  crystallises  in  concen- 
tric prisms  w^hich  darken  at  330°  without  melting  ;  the  hydrobromide 
and  hydriodide  are  crystalline  and  unstable  ;  the  sulphate  is  amorph- 
ous ;  the  nitrate  is  deposited  from  alcohol  in  strongly  refractive  octa- 
iiedra  or  tetrahedra,  and  melts  at  188°  with  decomposition.  The 
platinochloride  is  yellow  and  probably  amorphous  ;  the  aiwochloride  is 
also  amorphous  and  brown  in  colour, 

Gelseminine  does  not  contain  any  methoxy- groups,  as  is  shown  by 
its  behaviour  towards  hydriodic  acid  ;  with  phenylhydrazine,  a  crys- 
talline compound  is  formed  in  small  quantity,  but  has  not  been  in- 
vestigated. 

Gelseminine  methiodide  crystallises  with  2H2O  and  melts  at  285°  with 
decomposition  ;  it  does  not  react  with  alkalis  but  is  decomposed  by 
silver  oxide  yielding  an  amorphous  substance.  On  fusion  with  potash, 
the  methiodide  is  resolved  into  tw^o  nitrogenous  bases,  one  of  which 
is  volatile,  has  a  fishy  smell,  and  yields  a  crystalline  hydrochloride. 

Gelseminine  yields  two  products  on  oxidation  with  potassium  per- 
manganate ;  the  one  is  yellowish-brown  and  amorphous,  the  other  is  a 
colourless  acid;  both  are  being  further  investigated.  With  dilute 
nitric  acid,  the  base  yields  a  number  of  brown  indefinite  products 
together  with  an  acid,  CnHaoNsOg,  which  is  deposited  from  alcohol  in 
pale  yellow  crystals ;  it  darkens  at  350°  without  melting,  and  is  not 
-acted  on  by  concentrated  nitric  acid.  The  brown  compounds,  on 
treatment  with  concentrated  nitric  acid,  yield  a  colourless,  crystalliniB 
substance. 

Gelseminine  combines  with  one  equivalent  of  acids;  the  author  has 
made  numerous  analyses  of  the  base,  the  hydrochloride,  and  the 
nitrate  ;  his  results  show  that  Sonnenschein's  formula,  C22H38N2O4,  is 
incorrect,  but  they  are  inadequate  to  distinguish  between  the  formula 
C24H28N2O4  and  C22H26N2O3.  The  identity  or  otherwise  of  gelseminine 
and  gelsemine  is  also  undetermined.  J.  B.  T. 
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Recognition  of  Paraffin  and  of  Lubricating  Oil  in  the  Dis- 
tillate of  Train  Oil  under  Pressure.  By  C.  Englee  and  L.  Singer 
{Ber.,  26,  1449 — 1451). — The  higher-boiling  portions  of  the  distillate 
were  extracted  with  sodium  hydroxide  solution  to  remove  any  unde- 
composed  fatty  compounds,  and  allowed  to  remain  in  a  freezing  mix- 
ture for  a  week,  when  a  solid,  crystalline  paraffin  separated ;  when 
dissolved  in  hght  petroleum,  and  the  solution  poured  into  75  per  cent, 
alcohol,  it  was  obtained  as  a  white,  crystalline  mass ;  it  melted  at 
49—51°. 

To  isolate  the  lubricating  oil,  the  crude  distillate  was  shaken  suc- 
cessively with  sodium  hydroxide  solution,  water,  sulphuric  acid,  and 
then  again  with  water;  after  fractional  distillation,  the  fractions  were 
shaken  successively  with  concentrated  sodium  hydroxide  solution, 
water,  sulphuric  acid,  water,  sodium  hydroxide  and  water,  and  again 
distilled.  The  heavy  oil  was  of  a  yellowish-brown  colour,  and  ex- 
hibited a  strong  fluorescence  after  washing  with  sodium  hydroxide 
solution.  The  specific  viscosity  of  the  fraction  boiling  at  290 — 300° 
was  1*6  at  a  temperature  of  50 — 60°,  water  being  taken  as  unity, 
and  that  of  a  fraction  boiling  above  800°  was  3'4.  The  constitution 
of  these  high-boiling  oils  could  not  be  determined,  and  it  was  not, 
therefore  ascertained  whether  they  were  identical  with  the  synthetic 
products  of  Kramer  and  Spilker  (Abstr.,  1891,  1462). 

A.  R.  L. 

Licarene  from  Licareol.  By  P.  Barbier  (Oompi.  rend.,  116, 
998— 994).— When  licareol  (Abstr.,  1892,  1236,  and  this  vol.,  i,  495, 
496)  is  heated  with  acetic  anhydride  at  150°,  it  yields  licarene,  CioHie,  a 
very  mobile  liquid  with  an  agreeable  odour.  This  boils  at  176 — 178° 
under  ordinary  pressure  ;  sp.  gr.  at  0°  =  0"8445  ;  index  of  refraction 
for  X  645  =  1-4741,  and  for  A,  452*6  =  1-4922,  at  17°.  At  20-2°  its 
rotatory  power  [a]D  =  +7°  51',  and  is,  therefore,  opposite  in  sign  to 
that  of  licareol.  Licarene  combines  with  bromine  to  form  a  mixture 
of  a  liquid  and  a  solid  tetrabromide,  the  latter  melting  at  103 — 104°. 
When  treated  with  chromic  mixture,  it  yields  terpenylic  acid  and 
acetic  acid.  When  treated  with  dry  hydrogen  chloride  in  acetic  acid 
solution,  it  yields  an  inactive  dihydrocMoride  boiling  at  about  155° 
under  a  pressure  of  39  m. ;  sp.  gr.  at  0°  =  1-0446;  index  of  refrac- 
tion for  \  645  =  1-4819,  and  for  \  452*6  =  1-4948.  The  same  di- 
hydrochloride  is  obtained  by  the  direct  action  of  hydrogen  chloride 
on  licareol. 

Licarene  yields  a  crystalline  nitrosochloride,  CioHieNOCl,  and  this, 
when  boiled  with  alcoholic  potash,  yields  nitrosolimonene  or  carvox- 
ime.  It  would  seem  from  this  and  the  other  properties  that  licarene 
belongs  to  the  limonenes  of  Wallach.  The  latter  form  crystalline 
dihydrochlorides,  but  licarene  dihydrochloride  is  probably  a  stereo- 
isomeride.  C  H.  B. 

TOL.  LXiv.  i.  2  n 
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Constitution  of  Dicyanodiamide.  By  E.  Bamberger  aad  L.  See- 
BERGER  (Ber.,  26,  1583 — 1587). — Between  the  constitutional  formalae 
proposed  by  Baumann  and  by  Bamberger  for  dicyanodiamide,  namely, 

NH:C<^g>C:NHand  NH:C(NH2)-NH-CN,  the  experimental  data 

have  been  hitherto  insufficient  to  decide.  The  authors  have  now  found 
that  if  dicyanodiamide  is  subjected  to  the  continued  action  of  zinc  and 
dilute  hydrochloric  acid  at  the  ordinary  temperature,  it  is  converted 
into  guanidine  and  methylamine,  the  latter  being  probably  formed  by 
the  reduction  of  the  hydrogen  cyanide  first  produced.  To  obtain 
direct  evidence  of  the  formation  of  the  latter,  dicyanodiamide  was 
boiled  with  hydro xylamine  in  aqueous  solution ;  carbonic  anhydride 
and  nitrous  oxide  were  evolved,  and  the  product  was  found  to  consist 
chiefly  of  a  little  ammeline  and  large  quantities  of  guanylcarbamide. 
If  the  solution  remaining  after  the  evolution  of  gas  has  ceased  was 
acidified  with  sulphuric  acid  and  warmed,  hydrogen  cyanide  was 
evolved. 

The  direct  formation  of  guanidine  and  hydrocyanic  acid  shows  that 
Bamberger's  formula  is  correct,  and  that  dicyanodiamide  is  in  reality 
cyanoguanidine  ;  its  formation  from  cyanamide  is,  therefore,  similar 
to  that  of  aldol  from  acetaldehyde  and  to  the  polymerisation  of 
methylic  cyanide. 

To  detect  dicyanodiamide,  the  best  method  is  to  boil  with  dilute  acetic 
acid,  which,  like  other  acids,  converts  it  into  guanylcarbamide;  the 
solution  is  then  treated  with  soda  and  a  small  quantity  of  copper 
sulphate  solution,  when,  if  dicyanodiamide  is  present,  pink  crystals  of 
copper  guanylcarbamide  separate,  or  if  the  quantity  is  small  the 
biuret  coloration  is  produced ;  the  absence  of  biguanide,  biuret,  and 
guanylcarbamide  from  the  original  substance  must  first  be  ascer- 
tained. H.  G.  C. 

Structure  of  Fulminates.  Dibromonitracetonitrile.  By  A. 
F.  HOLLEMAN  {Ber.,  26,  1403—1408). — The  author  first  gives  reasons 

for  preferring  his  own  formula,  Hg<  i  i       i  ,  for  mercury  fulminate 

\j  .J-N  *  \J 

C'NO 

to  that  of  Steiner,  h!  ^    >Hg,   recently  advocated  by  SchoU  (Abstr., 

1891,  283),  and  then  proceeds  to  describe  a  new  product  which  he 
has  obtained  from  dibromonitracetonitrile. 

When  dibromonitracetonitrile  is  heated  with  aniline  in  the  water- 
bath,  there  is  obtained  a  small  quantity  of  a  substance  which  crystallises 
in  square  plates  melting  with  decomposition  at  215°,  and  yields  a 
diacetyl  derivative  melting,  with  decomposition,  at  a  little  above  200°, 
and  a  dihenzoyl  derivative  which  begins  to  melt,  with  decomposition, 
at  about  120°.  This  substance  must  be  oxanilide  dioxime,  for,  when 
heated  with  hydrochloric  acid  at  130°,  it  yields  oxanilide  and  hydr- 
oxylamine,  together  with  the  decomposition  products  of  the  former, 
oxalic  acid,  and  aniline.  Dibromonitracetonitrile  thus  yields  oxanilide 
dioxime,  and  must,  consequently,  be  regarded  as  dibromoglyoxime 
peroxide.     A  further  consequence  is  that  mercury  fulminate,  from 
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which  dibromonitracetonitrile  may  be  obtained,  must  have  the  con- 
rstitution  assigned  by  the  author, 

Br-C:X-0  NHPh.C:N-OH 

Br-C:N-6  '  NHPh-CiN-OH ' 

Dibromoglyoxime  peroxide  Oxanilide  dioxime. 

("  Dibromonitracetonitrile  "). 

C.  F.  B. 
Ethereal  Hydrogen  Sulphates  from  Secondary  Alcohols.    By 

T.  R.  KrOger  (Ber.,  26,  1203— 1204!).— mhylpwpylcarhinylio  hydro- 
gen  sulphate,  CHEbPr'^-OSOaH,  is  prepared  by  mixing  ethylpropyl- 
carbinol,  prepared  from  the  corresponding  ketone,  with  sulphuric 
acid  :  the  mixture  is  cooled  for  some  hours,  then  heated  to  40 — 50", 
and  diluted  with  water;,  from  this  solution  the  harium  salt, 
(C6Hi3S04)2Ba,  is  obtained  in  the  ordinary  manner  ;  it  is  somewhat 
unstable,  readily  soluble  in  water  or  alcohol,  and  crystallises  from 
the  latter  in  colourless  needles.  The  salt  is  not  precipitated  from  its 
aqueous  solution  by  the  addition  of  ether,  chloroform,  or  light 
petroleum. 

The  strychnine  salt  crystallises  in  monoclinic  or  rhombic  plates  ; 
the  'morphine  salt  is  unstable. 

The  constitution  of  the  salts  is  shown  by  the  fact  that  barium  sulphate 
is  formed  on  heating  the  strychnine  salt  with  hydrochloric  acid  and 
barium  chloride,  or  the  barium  salt  with  hydrochloric  acid  alone. 

The  statement  that  secondary  alcohols  do  not  form  ethereal  hydro- 
gen sulphates  thus  requires  modification.  Bonis  has  previously  pre- 
pared a  compound  of  this  class  from  methyl hexylcarbinol,  but  the 
alcohol  had  been  obtained  from  castor  oil  and  may  have  been  im- 
pure. J.  B.  T. 

Derivatives  of  Licareol.  By  P.  Barbier  (Gompt.  rend.,  116, 
883— 884).— Licareol  (Abstr.,  1892,  1236)  in  a  well  cooled  acetic 
a.cid  solution  combines  directly  with  bromine,  yielding  an  almost 
colourless,  viscous  tetrabromide,  and  the  latter,  when  treated  with 
silver  hydroxide,  yields  a  product  in  which  the  bromine  has  been 
displaced  by  hydroxyl. 

When  large  quantities  of  licareol  are  oxidised,  a  compound  of  the 
composition  CioHieO  is  obtained.  It  is  a  colourless,  slightly  viscous 
liquid  with  an  agreeable  odour  of  citron.  It  boils  at  118 — 120°  under 
a  pressure  of  20  mm.  and  at  about  224 — 226°,  with  decomposition, 
under  the  ordinary  pressure  ;  sp.  gr.  at  0°  =  09119  ;  index  of  refrac- 
tion for  \  645  =  1-4736,  and  for  X  452-6  ==  1*4907  at  17;8°.  This 
compound.  Hear  aldehyde,  has  no  action  on  polarised  light;  it  forms  a 
crystalline  compound  with  sodium  hydrogen  sulphite,  reduces  ener- 
getically an  ammoniacal  solution  of  silver  nitrate,  and,  when  treated 
with  sodium  hypobromite  in  presence  of  potassium  iodide,  yields  no 
iodoform.  With  hydroxylaraine,  it  yields  an  oily  oxime,  CiolInN"0, 
which  has  an  aromatic  odour,  and  boils  at  about  150"  under  a  pres- 
sure of  15  m.m.,  with  slight  decomposition.  If  this  oxime  is  boiled 
for  some  time  with  acetic  anhydride,  it  yields  licaronitrile,  CioHisN^, 
a  colourless  liquid  with  an  aromatic  odour,  which  boils  at  137 — 138" 

2  w  2 
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under  a  pressure  of  15  mm.  When  the  nitrile  is  boiled  with  con- 
centrated alcoholic  potash,  licaric  acid,  CioHieOa,  is  obtained.  This 
acid  is  also  obtained  in  smaller  quantity  by  the  oxidation  of  licareol 
by  potassium  permanganate  in  neutral  solution.  It  is  an  oily  liquid, 
with  a  strong  and  disagreeable  odour ;  it  is  only  slightly  soluble  in 
water,  but  dissolves  in  ether.  The  barium  salt  is  gummy;  the  silver 
salt  is  white  and  only  slightly  soluble  in  water. 

When  oxidised  by  chromic  mixture,  licareol  yields,  in  addition  to 
licaraldehyde,  formic  and  acetic  acids  and  a  trace  of  butyric  acid. 

It  would  follow,  therefore,  that  licareol  is  a  primary  alcohol  which 
can  be  represented  by  the  formula  C9Hi5'CH2*OH,  the  residue,  C9H15, 
containing  two  ethylenic  bonds,  and  being  an  open-chain  hydro- 
carbon. C.  H.  B. 

Constitution  of  Licareol.  By  P.  Barbter  (Compi.  rend.,  116, 
1062 — 1064;  compare  preceding  abstract). — The  conversion  of 
licareol  into  an  active  limonene,  licarene,  and  the  formation  from  it 
of  carvoxime  melting  at  72°,  indicates  the  presence  of  the  groups 
•CHiCH*.  The  relation  between  carvoxime,  carvol,  and  carvacrol 
indicates  the  existence  of  the  groups  CHMeg*  and  Me*,  and  hence  it 
would  follow  that  licareol  has  the  constitution 

(1)  CH2:CMe-CH:CH-CH(CHMe2)-CHo-OH, 

or  (2)  CH2:C(CHMe2)-CH:CH-CHMe-CHo-OH.  A  compound  with 
the  first  constitution  should  yield  valeric  acid  on  oxidation,  but  licareol 
and  licaraldehyde  yield  formic  and  acetic  acids  and  a  small  quantity 
of  isobutyric  acid,  but  no  valeric  acid.  It  would  seem,  therefore,  that 
the  second  formula  is  probably  correct,  and  the  constitution  of  licarene 

(this  vol.,  i,  493)  will  be  CPr^<^^'.^^^>  CHMe.  C.  H.  B. 

Trehalum,  a  new  Carbohydrate.  By  C.  Scheibler  and  H, 
MiTTELMEiER  (Bev.,  26,  1331 — 1336). — When  the  residue  obtained  in 
the  preparation  of  trehalose  from  trehala  manna  is  extracted  with 
bailing  water  and  filtered,  a  crystalline  precipitate  of  a  new  carbo- 
hydrate separates  out  in  the  course  of  24  hours ;  it  may  be  purified 
by  washing  with  cold,  and  recrjstallising  from  hot,  water,  and  then 
forms  a  fine,  lustrous,  white,  very  hygroscopic  powder,  consisting  of 
microscopic  prisms.  It  appears  to  have  the  composition  C24H42O21,  i& 
tasteless  and  odourless,  scarcely  soluble  in  cold,  more  readily  in  hot, 
water,  and,  on  cooling,  forms  supersaturated  solutions.  It  is  dextro- 
rotatory, [a]D  =  -j-179°.  It  only  reduces  Fehling's  solution  after 
boiling  with  acids,  and  yields  cZ-glucose  as  the  sole  recognisable 
product  of  hydrolysis. 

Trehalum  does  not  melt  at  240°,  but  becomes  slightly  yellow  when 
heated  for  two  hours  at  180°,  and  the  product  is  then  readily  soluble 
in  water;  on  addition  of  alcohol  to  the  solution,  a  precipitate  i& 
thrown  down,  which  may  be  obtained  crystalline  by  dissolving  in 
water  and  allowing  the  solution  to  remain.  The  product,  unlike  the 
original  substance,  dissolves  in  phenylhydrazine,  and  is  therefore  an 
aldehyde.     The  two  compounds  thus  behave  in  an  analogous  manner 
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to  starch  and  dextrin,  and  the  authors,  therefore,  propose  to  term 
them  trehaltim  and  trehalin. 

When  iodine  is  added  to  a  mixture  of  trehahim  and  water,  the 
particles  of  trehalum  are  coloured  violet  and  the  solution  wine-red ; 
on  warming,  the  colour  disappears,  and,  on  again  cooling,  the  solution 
assumes  a  deep  violet  colour.  Trehalin  is  coloured  reddish -violet  by 
iodine  in  aqueous  solution. 

Trehalum  is  not  acted  on  by  diastase,  yeast,  or  invertase,  but 
always  undergoes  slight  hydrolysis  when  heated  even  to  105°,  as 
•shown  by  the  action  of  the  product  on  Fehling's  solution.  It  yields 
an  acetyl  derivative  which  melts  above  240",  but  shows  no  character- 
istic properties.  H.  G.  C. 

Inulase,  and  the  Indirect  Alcoholic  Fermentation  of  Inulin. 
ByE.  BoQEQUELOT  (Compt.  rend., 116,  1143 — 1145). — Aspergillus  niger, 
when  grown  on  a  nutritive  fluid  containing  inulin,  produces  a  ferment 
capable  of  converting  dilute  solutions  of  inulin  practically  completely 
into  levulose.  This  ferment  is  distinct  from  invertin  and  amylase, 
because  neither  of  the  latter  has  any  action  on  inulin,  and  it  differs 
from  trehalase  because  it  retains  its  activity  after  being  heated  at  64°. 
It  seems  to  be  identical  with  the  inulase  obtained  by  Green  from  one 
of  the  plants  that  yield  inulin. 

If  inulin  solution  is  mixed  with  inulase  and  beer  yeast,  it  undergoes 
alcoholic  fermentation,  the  inulase  converting  it  into  levulose,  which 
is  then  attacked  by  the  yeast.  C.  H.  B. 

Tunicin.  By  E.  Winterstein  {Zeit.  physiol.  Chem.,  18,  43 — 56). 
— Tunicin,  or  animal  cellulose,  agrees  in  nearly  all  its  properties  with 
vegetable  cellulose.  It  does  not  show  greater  resistance  to  acids  than 
vegetable  cellulose,  as  Berthelot  stated.  On  hydrolysis,  it  yielded 
dextrose,  and  a  small  quantity  of  another  sugar,  which  was  not 
identified.  This  second  sugar  is,  however,  not  galactose,  mannose,  or 
pentose.  W.  D.  H. 

Chloramines.  By  A.  Berg  (Oompt.  rend.,  116,  887 — 889). — 
Methyichloramine  is  obtained  by  the  action  of  sodium  hypochlorite 
on  methylamine  hydrochloride.  It  is  practically  colourless,  very 
volatile,  has  an  extraordinarily  piquant  and  irritating  odour,  and 
dissolves  in  water  to  the  extent  of  about  10  per  cent,  by  volume. 
Dimethylchloramine  is  obtained  in  a  similar  manner;  it  is  almost 
colourless,  has  a  very  piquant  odour,  dissolves  in  about  8  parts  of 
water  by  volume,  and  boils  at  46°  under  a  pressure  of  ^765  mm. ; 
sp.  gr.  at  0°  =  0'986.  When  treated  with  potassium  cyanide,  ener- 
getic reaction  takes  place,  and  dimethylcjanamide  and  tetramethyl- 
carbamide  are  obtained.  The  former  boils  at  163 '5°  under  a  pressure 
of  760  mm.  The  latter  is  formed  by  the  hydration  of  a  tetraraethyl- 
gaanidine  produced  by  the  action  of  the  dimethylcyanamide  on  regene- 
rated dimethylamine  hydrochloride. 

The  ethylamines,  when  treated  in  a  similar  manner,  yield  analogous 
products. 

When  an  aqueous  solution  of  methyichloramine  is  mixed  with  a 
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solution  of  potassium  iodide,  a  maroou-red,  unstable  precipitate  is 
formed,  which  seems  to  he  methyliodamine.  Dimethylchloramine 
and  propylchloramine  behave  in  the  same  way.  With  the  dichlor- 
amines  and  the  monochloramines,  which  are  less  soluble  in  water,  the 
reaction  is  less  distinct. 

Amyldichloramine  and  diamylohloramine,  when  distilled  with  water 
and  acetic  or  sulphuric  acid,  yield  only  the  merest  traces  of  hypo- 
chlorous  acid  (compare  SelivanofF,  this  vol.,  i,  305).  C.  H.  B. 

Action  of  Alkalis  on  Betaine.  By  C.  Scheibler  (Ber.,  26^ 
1330 — 1331). — Many  years  ago  the  author  showed  that  when  betaine 
was  treated  with  a  large  excess  of  potash  and  a  little  water,  it  gave  off 
trimethylamine,  whilst  the  residue  yielded  a  base  which  appeared  not 
to  be  identical  with  betaine.  Further  experiments  with  larger  quan- 
tities of  betaine,  in  which  soda  was  substituted  for  potash,  have 
shown,  however,  that,  with  the  exception  of  trimethylamine,  no  new 
base  is  formed,  the  substance  obtained  with  potash  being  probably 
impure  betaine.  H.  G.  C. 

Condensation  Products  of  Acetone  with  Concentrated  Sulph- 
uric acid.  By  W.  R.  Orndokff  and  S.  W.  Youxg  (Amer.  Chem.  /., 
15,  249 — 276). — The  materials  employed  in  this  investigation  con- 
sisted of  6*84  kilos,  of  acetone  and  12"6  kilos,  of  sulphuric  acid,  which 
were  very  cautiously  heated  together  in  small  quantities  to  a  tempera- 
ture of  140°.  The  chief  product  was  mesitylene,  of  which  over  11*5 
per  cent,  of  the  theoretical  yield  was  obtained,  and  this  was  accom- 
panied by  a  not  inconsiderable  quantity  of  isodurene.  A  compound 
iDoiling  at  183 — 185°,  and  having  the  formula  C14H22O,  was  a  constant 
product  of  the  reaction.  It  is  a  light,  colourless,  mobile  liquid,  with 
quite  a  marked  aromatic  odour;  its  specific  gravity  at  0°,  compared 
with  water  at  4°,  is  0'8865.  From  the  tarry  products,  a  hydrocarbon, 
boiling  at  280 — 282°,  and  having  the  formula  C15H20,  was  obtained. 
It  is  a  viscous  liquid,  with  a  yellow  colour  and  very  little  odour,  and, 
in  all  probability,  is  a  polymeride  of  allylene.  In  addition  to  the 
substances  above  named,  propane,  sulphurous  anhydride,  acetic  acid, 
mesityl  oxide,  phorone,  and  sulphur  compounds  were  produced. 

Regarding  the  method  by  which  mesitylene  is  formed  from  acetone^ 
the  authors  are  of  the  opinion  that  the  acetone  first  unites  with  the 
sulphuric  acid,  forming  an  additive  product,  exactly  as  it  does  with 
hydrocyanic  acid;  the  additive  product  loses  water,  yielding  the  acid 
sulphate  of  isopropenyl  alcohol,  CHolCMe'OH,  which,  on  hydrolysis^ 
gives  rise  to  sulphuric  acid  and  isopropenyl  alcohol,  an  unstable  sub- 
stance which  rapidly  changes  into  acetone  by  molecular  rearrange- 
ment. When  heated  with  concentrated  sulphuric  acid,  however,  the 
acid  sulphate  of  isopropenyl  alcohol  would  yield  sulphuric  acid  and 
allylene,  and  3  mols.  of  the  latter  condense  to  form  mesitylene.  The 
formation  of  mesitylene  from  acetone  must,  therefore,  very  closely 
resemble  the  formation  of  ethylene  from  alcohol,  and,  in  support  of 
this  view,  it  may  be  noted  that  when  acetone  and  sulphuric  acid  are 
mixed,  so  much  heat  is  evolved  that  it  is  necessary  to  cool  with  ice- 
water  the  flask  in  which  the  two  liquids  are  mixed.     The  mixture  is- 
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thick  and  oilj,  and  has  entirely  lost  the  odonr  of  acetone.  When 
distilled  with  a  large  excess  of  water,  almost  all  the  acetone  used  Tnuj 
be  recovered.  G.  T.  M. 

Ketoximes.  By  C.  Trapesonzjanz  (Ber.,  26,  1426— 1428).— The 
following  ketoximes  were  obtained  by  boiling  the  corresponding 
ketones  with  hydroxylamine  hydrochloride  (1  mol.)  and  sodium  carb- 
onate (^  mol.)  in  dilute  alcoholic  solution.  The  specific  gravities 
given  were  determined  at  20"^,  and  are  referred  to  water  at  4°,  being 
also  corrected  for  a  vacuum. 

Methylhuhjl'ketoxime,  NOHiCMe-CHaPr*,  is  a  colourless  liquid, 
boiling  at  185"^  under  757  mm,,  and  at  138°  under  112  mm.  pressure; 
sp.  gr.  =  0-8971. 

Methylisoamylhetoxime^  NOHICMc'CHa'CHaPr^,  is  a  colourless  liquid 
of  agreeable  odour,  boiling  with  partial  decomposition  at  195 — 196° 
under  761  mm.  pressure;  sp.  gr.  =  0-8881. 

Ethylphenylketoxime,  ISTOHiCEtPh,  forms  mono-  or  tri-clinic  crystals, 
melting  at  52 — 53°,  and  boils  at  165°  under  35  mm.  pressure,  at 
245 — 246°  with  partial  decomposition  at  the  ordinary  pressure. 
Pampel  and  Schmidt  (Abstr.,  1887,  252)  have  already  obtained  it, 
but  only  as  an  oil. 

The  ethyl  derivative  of  methylphenylketoxime,  NOEtiOMePh,  was 
obtained  by  treating  a  solution  of  sodium  in  absolute  alcohol  succes- 
sively with  acetophenonoxime  and  ethylic  iodide  ;  it  is  a  colourless  oil, 
boihng  at  200 — 202°  under  43  mm.  pressure ;  sp.  gr.  =  0*9997. 

C.  F.  B. 

Behaviour  of  Trichloracetic  acid  at  a  High  Temperature. 
By  C.  Engler  and  M.  Steude  (Ber.,  26,  1443— 1444).— When  tri- 
chloracetic acid  is  heated  at  300°,  it  decomposes  into  trichloracetic 
chloride,  carbonic  anhydride,  carbonic  oxide,  and  hydrogen  chloride. 
This  decomposition  cannot  be  used  as  an  argument  against  the  rule 
previously  given  (this  vol.,  i,  512),  as,  in  this  case,  the  tendency  to 
form  hydrogen  chloride  brings  about  a  decomposition  in  another 
direction.  A.  R.  L. 

Application  of  the  Dynamical  Hypothesis  to  Keto-acid 
Derivatives.  By  C.  A.  Bischoff  and  P.  Walden  (Ber.,  26,  1452— 
1460). — According  to  Bischofi's  "dynamical  hypothesis,"  the  forma- 
tion of  lactones  from  7-keto-acids  should  be  influenced  by  the  presence 
of  alky  I  radicles  in  the  a-position.  In  order  to  test  this  conclusion, 
weighed  quantities  of  levulinic  acid  and  some  of  its  alkyl  derivatives 
were  heated  at  275°  for  different  lengths  of  time,  cooled,  and  titrated 
with  sodium  carbonate  solution.  The  following  results  give  the 
amounts  of  lactones  obtained  : — • 


Acid. 

15  minutes. 

30  minutes. 

45  minutes. 

60  minutes. 

lievulinic 

7-63p.  c. 
20-48     „ 
27-86     „ 
37  24    „ 

13  -09  p.  c. 
29-85     „ 
31-96     „ 
44-26     „ 

21  -54  p.  c. 
33  -99     „ 
35  -62     „ 
47  -95     „ 

26 -57  p.  c. 

48-88     „ 

58  -63     „ 

a-Methyllevulinic 

o-Dimethyllevulinic  .... 
o-EthjllevuIinic 
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Ethylic  acetosodacetate  gives,  with  ethylic  a-bromopropionate 
and  a-bronionormalbut-yrate,  ethylic  methylacetosuccinate  and  ethyl- 
acetosuccinate,  in  yields  of  60  and  52  per  cent,  respectively.  With 
ethylic  a-bromisobutyrate,  the  yield  of  ethylic  a-dimethylaceto- 
succinate  was  found  to  be  only  4  per  cent.,  in  accordance  with  the 
dynamical  hypothesis. 

Ethylic  methylacetosodacetate  and  ethylic  a-bromisobutyrate,  when 
heated  with  xylene  in  autoclaves  to  a  pressure  of  2*5  atmospheres, 
yielded  an  ethereal  product,  from  which,  by  hydrolysis,  tetramethyl- 
succinic  acid  and  trimethylglutaric  acid  were  obtained. 

Paradimethylsuccinic  acid  is  much  less  easily  converted  into  the 
anhydride  than  antidimethylsuccinic  acid.  J.  W. 

Action  of  Alcohols  on  Lactones  and  Alkyl  Salts.  By  J, 
Walker  (Ber.,  26,  1492 — 1493). — In  opposition  to  Briihl,  the  author 
shows  that  lactone  rings  have  been  split  up  by  the  action  of  alcohol 
alone,  or  together  with  a  halogen  acid.  The  products  formed  are 
either  an  ether  acid,  the  ethereal  salt  of  a  hydroxy-acid  (or  correspond- 
ing halogen  substituted  acid),  or,  finally,  the  ethereal  salt  of  an  ether 
acid. 

The  replacement  of  one  alkyl  by  another  in  an  ethereal  salt  corre- 
sponds with  the  second  of  the  above  cases,  and  the  author  finds  that 
ethylic  oxalate,  heated  with  excess  of  methyl  alcohol  at  160°,  yields 
methylic  oxalate,  Avhilst  this  ethereal  salt  at  the  same  temperature  is 
converted  by  ethyl  alcohol  into  ethylic  oxalate.  J.   W. 

Malic  acid  Derivatives.  By  P.  A.  Gute  {Gompt.  rend.,  116, 
1133 — 1136). — Active  acetylmalic  anhydride,  obtained  by  the  action 
of  acetic  chloride  on  carefully  dried  Isevogyrate  malic  acid,  melts  at 
68°,  dissolves  easily  in  benzene  and  especially  in  chloroform,  from, 
which  it  crystallises  readily,  but  is  only  slightly  soluble  in  dry  ether. 
It  rapidly  absorbs  moisture  from  the  air,  and  forms  acetylmalic  acid. 
The  rotatory  power  of  the  anhydride  in  chloroform  solution  is  [ajo  = 
-26°. 

Active  acetylmalic  acid,  obtained  by  the  crystallisation  of  a  concen- 
trated solution  of  the  anhydride  in  moist  chloroform,  has  a  specific 
rotatory  power  [ajpof  —21*0  to  — 25"8  in  acetone,  and  —10*4  to  —10*7 
in  water.  When  slowly  heated,  it  softens  between  120  and  12.5°,  and 
melts  at  130 — 131°.  When  rapidly  heated,  it  melts  at  a  somewhat 
higher  temperature.  The  fused  acid  gives  ofi"  acetic  acid,  and  male'ic 
acid  is  left.  It  would  seem,  therefore,  that  in  the  conversion  of  malic 
acid  into  maleic  acid  by  the  action  of  acetic  chloride,  an  acetyl  deri- 
vative is  first  formed,  but  is  afterwards  decomposed.  An  aqueous 
solution  of  acetylmalic  acid  gradually  decomposes,  yielding  acetic  and 
malic  acids. 

Propionylmalic  anhydride,  obtained  in  a  similar  manner,  crystallises 
readily  from  chloroform,  but  is  almost  insoluble  in  ether.  It  melts 
at  88 — 89°,  and  its  rotatory  power  in  chloroform  solution  is  [ajp  =: 
-221°  to  -20-4°. 

Propionylmalic  acid,  obtained  in  the  same  way  as  the  acetyl  deri- 
vative, is  Icevogyrate  in  chloroform   solution.     It  crystallises  from 
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chloroform,  and  at  aboat  130°  splits  up  into  propionic  and  male'ic 
acids. 

Butyrylmalic  anhydride  and  hutyrylmalic  acid  are  much  more  difficult 
to  isolate.  The  former  is  lasvogyrate  in  chloroform  solution,  and  the 
latter  is  likewise  Isevogyrate  when  dissolved  in  aqueous  acetone. 

C.  H.  B. 

Constitution  of  Leucine.  By  B.  Gmelin  {Zeit.  physiol.  Ghem., 
18,  21 — 42). — Leucine  prepared  from  different  sources  is  not  always 
the  same  as  Schulze  and  Likiernik  (this  vol.,  i.  309)  consider.  Three 
preparations  were  made  (1)  from  yeast,  (2)  from  casein,  (3)  from 
haemoglobin.  Elementary  analysis  gave  results  in  each  case  closely 
corresponding  to  the  formula  CeHisNOg.  Their  solubilities  in  water 
are  however  different. 

Solubility  in  water 

r ' ^ 

At  19°.  At  about  100°. 

Preparation  1 1  in  28'8  1  in  15*9 

2 1  in  29-0  1  in  14-3 

3 1  in  45-8  1  in  18-7 

Their  action  on  polarised  light  is  different.  Dissolved  in  hydro- 
chloric acid,  [a]D  for  preparations  1  and  2  =  +17'2°,  for  preparation  3 
=  +143°.  The  melting  point  of  leucic  acid  obtained  from  pre- 
parations 1  and  2  is  72'5°  ;  from  preparation  3,  67°.  These  acids  also 
differ  in  rotatory  power,  and  in  the  solubilities  of  their  zinc  salts. 

The  three  fatty  acids  obtained  correspond  with  isobutylacetic  acid. 
The  cause  of  the  differences  cannot  be  looked  for  in  the  position  of 
the  amido-group,  and  reasons  are  given  for  considering  that  one  has 
to  deal  with  a  case  of  "  physical  isomerism." 

The  molecular  Aveights  of  leucine,  glycocine,  and  alanine  estimated 
by  the  cryoscopic  method  correspond  closely  with  those  reckoned  from 
their  simplest  formulae.  W.  1).  H. 

Hydroxylamineacetic  acid.  By  A..  Werner  (Ber.,  26,  1567 — 
1571). — The  author  has  previously  shown  (Abstr.,  1892,  461)  that 
benzenylchloroximeglycollic  acid  exists  in  two  isomeric  forms,  and 
has  now  made  further  experiments  in  order  to  ascertain  if  possible  the 
stereometric  formulee  of  the  two  isomerides.  These  have  been  un- 
successful owing  to  the  fact  that  the  products  obtained  are  oils  which 
can  scarcely  be  distinguished  from  one  another.  They  yield  as  a 
product  of  decomposition  hydroxylamineacetic  acid, 

NHs-O-CHojCOOH. 

In  place  of  the  name  benzenylchloroximeglycollic  acid,  the  author 
prefers  to  employ  the  term  benzenylchloroximeacetic  acid.  This 
iicid  is  obtained  in  the  manner  already  described  from  benzenyl- 
-amidoximeacetic  acid,  the  latter  being  preferably  prepared  by  treat- 
ing ethylic  chloracetate  and  benzenylamidoxime  with  alcohol  and 
potash,  instead  of  soda,  as  the  potassium  salt  is  much  less  soluble. 
Both  modifications  of  benzenylchloroximeacetic  acid  yield,  on  treat- 
ment with  sodium  ethoxide,  an  ethylbenzhydroximeacetic  acid, 

EtO-CPh:N-0'CHo-COOH, 
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both  products  being  syrupy  oils  which  cannot  be  distinguished  one 
from  the  other.  When  treated  with  hydrochloric  acid,  they  are 
rapidly  decomposed,  the  products  being  ethylic  benzoate  and  the  hydro- 
chloride of  hydroxylamineacetio  acid,  NHz'O'CHj'COOHjHCI ;  the 
latter  crystallises  from  alcohol  in  compact,  white  needles,  and  melts  at 
147 — 148°.  The  free  acid  appears  to  be  a  liquid,  and  is  at  present 
being  further  investigated. 

Besides  the  cbloro-derivative  the  author  has  converted  benzenyl- 
amidoximeacetic  acid  into  benzenylbromoximeacetic  acid, 

CPhBi-N:0-CH2-C00H, 

henzenylfluoroximeacetic  acid,  CPhF'NIO-CHg'COOH,  and  henzenyl- 
nitritoximeacetic  acid,  NO-O-CPh-NiO-CHa-COOH  ;  the  first  may  be 
crystallised  from  hot  water,  and  melts  at  135 — 136",  the  second  forms 
nacreous  plates,  and  melts  at  135°,  and  the  third  crystallises  in  white, 
lustrous  plates,  and  melts  at  95 — 96°.  In  none  of  these  cases  was  the 
formation  of  stereoisomerides  observed.  When  benzenylnitritoxime- 
atetic  acid  is  warmed  for  a  short  time  with  potash,  it  is  converted 
into  henzoylhydroxylammeacetic  acid  (henzhydroxamaceiic  acid), 
NHBz-O-CHa-COOH  or  OH-CPhlN-O'CHa'COOH,  which  after  crys- 
tallisation from  ether  melts  at  135—138°.  H.  G.  C 

Amidoxylic  acids.  By  W.  v.  Miller  and  J.  Plochl  (Ber.,  26,. 
1545 — 1558). — Several  methods  are  known  by  which  a-amido-acids 
and  the  corresponding  a-isonitroso-acids  can  be  obtained,  but  hitherta 
none  of  the  intermediate  a-amidoxylic  acids  having  the  general 
formula  OH-NH-CHX'COOH  have  "  been  prepared.  The  authors- 
find  that  the  nitriles  of  these  acids  may  be  readily  obtained  by  the 
addition  of  hydrogen  cyanide  to  the  oximes,  and  that  the  nitriles  on 
treatment  with  hydrochloric  acid  yield  the  acids  themselves.  The 
latter  contain  the  hydroxylamine  residue  NH*OH,  and  are  therefore 
strong  reducing  agents,  and  although  they  are  stronger  acids  than  the 
amido-acids,  no  salts  can  be  obtained,  for  with  dilute  alkalis  ammonia 
is  evolved,  and  on  addition  of  salts  of  the  heavy  metals  reduction 
immediately  takes  place.  On  dry  distillation,  they  all  decompose 
with  violent  evolution  of  gas,  forming  carbonic  anhydride,  ammonia, 
pyridine  bases,  and  often  small  quantities  of  aldehydes.  Sulphuric 
acid  cannot  be  employed  in  place  of  hydrochloric  acid  for  the  hydro- 
lysis of  the  nitriles,  as  oxidation  takes  place  simultaneously  under 
these  conditions,  the  corresponding  a-isonitroso-acid  being  formed. 

Propaldoxime  and  hydrogen  cyanide  combine  together  in  the  cold 
on  remaining  for  two  days,  with  formation  of  OL-amidoxylbutyronitrile,. 
CHoMe-CH(NH'OH)-CN',  which  is  a  crystalline  compound,  and 
melts  at  86 — 87";  when  treated  with  cold  fuming  hydrochloric 
acid,  it  is  converted  into  oL-amldoxylhutyric  acid, 

CH,Me-CH(NH-OH)-COOH, 

which  forms  rhombohedral  crystals,  and  melts  at  166 — 167°  with 
violent  evolution  of  gas;  the  distillate  contains,  in  addition  to- 
ammonium  carbonate,  a  small  quantity  of  a  pyridine  base,  apparently 
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identical  with  parvolirie,  which  may  also  be  obtained  by  heating 
propaldehyde  and  hydroxylamine  hydrochloride  at  120^.  The  acid 
reduces  the  salts  of  the  heavy  metals  quickly  in  the  cold ;  it  also 
combines  directly  with  aldehydes  forming  unstable  compounds  which 
will  be  investigated  later. 

When  the  nitrile  is  treated  with  sulphuric  acid,  sulphurous  an- 
hydride is  evolved,  and  on  pouring  the  product  into  water  a-iso- 
nitrosohutyramide,  CH2Me*C(NOH)*CO]SrH2,  separates  out,  and  is 
purified  by  dissolving  in  ether  and  adding  light  petroleum.  It 
melts  at  133 — 135'^,  and  on  hydrolysis  yields  the  a-isonitrosobutyric 
acid  described  by  Wleiigel. 

Attempts  to  prepare  the  corresponding  amidoxylpropionic  acid 
from  the  nitrile  of  acetaldoxime  were  without  success,  probably  owing 
to  the  fact  that  the  acid  is  extremely  soluble  in  water,  and  could  not 
be  isolated.  If  the  nitrile  be  treated  with  sulphuric  acid,  it  yields 
a-isonitrosopropio7io.mide,  CH2Me*C(]SrOH)'CONH2,  which  crystallises 
in  large,  apparently  monosymmetric  tables,  melts  with  decomposition 
at  178'5°,  and  is  converted  by  alkalis  into  the  known  isonitrosoprop- 
ionic  acid. 

Acetoxime  readily  combines  with  hydrogen  cyanide,  forming 
amidoxylisohutyronitrile,  CMe2'C(NOH)'0N,  which  crystallises  in 
well-developed,  monosymmetric  tablets,  melts  at  985°,  and  yields 
with  hydrochloric  acid  the  hydrochloride  of  ajnidoxylisohutyramide, 
OMe2(NH'OiI)-CO*]^H3,HCl,  which  separates  in  large  crystals,  and 
melts  at  210".  Attempts  to  prepare  the  free  amide  and  the  corre- 
sponding acid  were  unsuccessful. 

Normal  butyraldoxime,  which  is  an  oil  boiling  at  152°  under  715 
mm.  pressure,  combines  with  hydrogen  cyanide,  forming  amidoxyl- 
valeronitrile,  C5H10N2O,  which  forms  a  spongy  mass  of  silky  crystals, 
melts  at  102°,  and  has  extremely  active  reducing  properties.  With 
hydrochloric  acid,  it  yields  oc-amidoxylvaleric  acid, 

CH2Me-CH2-CH(NOH)-COOH, 

which  crystallises  in  rhombic  plates,  sinters  at  150°,  melts  at  156°, 
and  is  also  a  very  strong  reducing  agent.  With  sulphuric  acid,  the 
nitrile  is  converted  into  isonitrosovaleramide,  C5H10X2O2 ;  the  latter 
crystallises  in  slender  needles,  melts  at  131°,  and  may  be  converted 
in  the  usual  manner  into  a-isonitroso valeric  acid. 

Isovaleraldoxime  yields  with  hydrogen  cyanide  aviidoxylisocapro- 
nitrile,  C6H12N2O,  crystallising  in  delicate,  white  threads,  and  melting 
at  103 — 104°.     The  corresponding  a-amidoxylcaproic  acid, 

CHMe2-CH2-CH(NH-OH)-COOH, 

forms  vitreous  prisms,  and  melts  with  decomposition  at  151°.  The 
a-isonitrosoisohutylacetamide,  C6H12N2O2,  obtained  by  the  action  of 
sulphuric  acid  on  the  nitrile,  separates  in  well  developed  tablets, 
and  melts  at  146 — 147°,  the  corresponding  acid  melting  at  159 — 160°. 
CEnanthaldoxime  forms  oc-amidoxylcaprylonito'ile,  C8H16N2O,  which  is 
a  white,  paper-like  mass,  and  melts  at  92 — 93°.  a-Amidoxylcaprylic 
acid  itself  crystallises  in  colourless  rhombohedra,  melts  at  168°,  and 
has  strong  reducing  properties.      a,-Isonitrosocaprylamide,   prepared 
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from  sulphuric  acid  and  the  nitrile,  separates  from  water  in  vitreous 
needles,  and  melts  at  138—139°.  H.  G.  C. 

Thionylamines.  By  A.  Michaelis  (Annalen,  274,  173 — 186; 
compare  Abstr.,  1891,  310  and  715). — Introductory  and  general  re- 
marks (see  next  abstract  and  this  vol.,  i,  515).  Primary  aliphatic 
amines  are  converted  into  thionylamines  on  treatment  in  ethereal 
solution  with  thionyl  chloride.  The  thionylamines  are  also  formed  by 
the  interaction  of  the  aliphatic  amines  and  thionylaniline. 

Aromatic  amines  containing  the  substituents  CI,  Br,  I,  Fl,  NO2,  OR, 
and  C0(3il  (R  being  an  alkyl)  yield  thionylamines  when  dissolved  in 
benzene  and  treated  with  thionyl  chloride ;  those  containing  the  sub- 
stituents OH  and  COOH  do  not  yield  thionylamines. 

The  compounds  obtained  by  the  interaction  of  water  and  the 
thionylamines  are  thus  represented  by  the  author : — 

R-NH-SO^H,  R-NH-SOa-NHaR' ; 

Alkylthionamic  acid.  Alkylamine  salt  of  last  acid. 

whilst  those  obtained  by  the  interaction  of  aldehydes  and  thionyl- 
amines are  represented  thus  : — 

SO^H-NR-CHX-OH,  NHsR'-SOs-NR-CHX-OH. 

Aldehydealkylthionamic  acid.  Alkylamine  salt  of  last  acid. 

Thionyl  chloride  is  prepared  either  by  the  action  of  sulphurous 
anhydride  on  phosphoric  chloride  (Schiff)  or  by  that  of  sulphuric 
anhydride  on  sulphur  dichloride.  The  last  method,  when  carefully 
carried  out,  yields  80  per  cent,  of  the  theoretical  quantity  of  thionyl 
chloride,  and  the  materials  are  much  cheaper  than  those  employed  in 
the  first-mentioned  method ;  it.  however,  necessitates  greater  attention. 

A.  R.  L. 

Thionylamines  of  the  Aliphatic  Series.  By  A.  Michaelis 
and  0.  Storbeck  (Annalen,  274,  187 — 196). — TJnonyhnethylamine, 
SO'.NMe,  is  prepared  by  adding  methylamine  to  a  cooled  solution  of 
thionylaniline  in  dry  toluene,  and  allowing  the  mixture  to  remain 
some  time  at  the  ordinary  temperature.  It  is  a  colourless  or  faintly 
yellow  fuming  liquid  having  an  odour  recalling  that  of  bleaching 
powder,  boils  at  58 — 59°,  and  decomposes  into  methylamine  and 
sulphurous  anhydride  when  shaken  with  water.  The  yield  is  small, 
and  besides  aniline,  a  solid  amorphous  bye-product  is  also  formed. 
Thionylethylamine  (Abstr.,  1891,  718)  may  be  prepared  in  a  similar 
manner. 

Thionylpropylamine,  SOiNPr,  is  obtained  by  the  action  of  thionyl 
chloride  on  an  ethereal  solution  of  propylamine.  It  boils  at  104°, 
and  resembles  its  lower  homologue,  but  is  more  stable  towards  water. 

ThionylisohutylaTnine,  SO!N*CH2*CHMe2,  prepared  in  a  similar 
manner  to  the  last-named  compound,  is  a  colourless  liquid  having  a 
penetrating,  sweetish  odour  ;  it  exerts  a  corrosive  action  on  the  skin, 
boils  at  116°,  and  is  decomposed  by  water. 

Thionylamylaniine,  SOiN'CsHu,  is  a  liquid  having  a  less  penetrating 
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odour  than  the  analogues  already  described  ;  it  decomposes  when 
distilled  at  the  ordinary  pressure,  and,  when  shaken  with  water,  boils 
at  90°  under  a  pressure  of  65  mm.,  and  at  80°  under  a  pressure  of 
45  mm. 

EtJiyltMonamic  acid  ("  ethylamine  sulpMte^^),  ]S'H2Et,S02 
(NHEt'S02H  ?),  separates  as  a  white,  hygroscopic  powder  when  dry 
sulphurous  anhydride  is  led  into  an  ethereal  solution  of  ethylamine. 
The  corresponding  propylamine  and  isobutylamine  derivatives  were 
also  prepared.  The  isobutylamine  compound  loses  sulphurous 
anhydride  on  remaining  in  the  desiccator  and  furnishes  isohutylamine 
isohutylthionamate,  2NH2'C4H9,S02,  probably  C4H9'NH-S02-N"H3-C4H9. 
Amylthionamic  acid  behaves  in  an  analogous  manner. 

Benzaldehydepropylthionamic  acid,  NH2Pr%S02,PhCHO,  probably 
=  S02H*NPr*'CHPh*0H,  separates  in  white  crystals  on  addition  of 
benzaldehyde  to  an  alcoholic  solution  of  thionylpropylamine  or  of 
propyl! hionamic  acid.  It  melts  at  96°,  its  aqueous  solution  has  an 
acid  reaction,  and  on  boiling  it  the  compound  is  decomposed.  When 
aniline  is  added  to  its  aqueous  solution,  a  compound  having  probably 
the  constitution  NHaPh'SOs-NPr^-CHPh-OH,  is  precipitated  in  crys- 
tals ;  it  melts  at  145°,  and  is  decomposed  by  mineral  acids  with  the 
evolution  of  sulphurous  anhydride. 

Benzaldehydeisohutylthionamic  acid,  NH2'C4H9,S02,PhCOH,  melts 
at  116 — 117°,  and,  when  treated  with  aniline,  yields  the  compound 
C17H24N2SO3,  melting  at  160°. 

BenzaldeJiydeamylfhionamic  acid,  !N'H2'C5Hii,S02,PhCOH,  melts  at 
113°,  and,  on  treatment  with  aniline,  gives  the  compound  01811261^2803, 
melting  at  138°.  A.  R.  L. 

Syntheses  with  Almninium  Chloride.  By  P.  Genvresse 
(Go7npt.  rend.,  116,  1065 — 1067). — When  500  grams  of  normal  propyl 
bromide  is  added  gradually  to  a  boiling  mixture  of  700  grams  of 
benzene  free  from  thiophen  and  40  grams  of  aluminium  chloride,  and 
the  product  is  washed  with  water,  dried  over  calcium  chloride,  and 
fractionated,  a  mixture  of  normal  propylbenzene  and  isopropyl- 
benzene  is  obtained.  It  would  seem  that  the  proportion  of  the  latter 
would  be  reduced  by  the  use  of  as  small  a  proportion  of  aluminium 
chloride  as  possible.  0.  H.  B. 

lodoso-  and  lodoxy-compounds.  By  0.  Willgerodt  (Ber.,  26, 
1307 — 1313;  see  also  this  vol.,  i,  149). — lodosobenzene,  when  boiled 
with  water,  either  in  the  presence  or  absence  of  air,  is  converted  into 
iodoxybenzene  and  iodobenzene.  When  iodosobenzene  is  treated 
with  an  aqueous  solution  of  potassium  iodide,  only  a  partial  decom- 
position takes  place.  In  the  presence  of  acetic  or  hydrochloric  acid, 
however,  the  reaction  is  quantitative  and  iodine  is  liberated.  The 
titration  of  this  solution  with  sodium  thiosulphate  gives  a  greater 
quantity  of  oxygen  than  that  required  by  theory,  indicating  the  pre- 
sence of  iodoxybenzene  in  the  iodosobenzene. 

Phe7iyl  iodochromate,  06H5'I!0rO4,  is  obtained  by  adding  chromic 
acid  to  an  acetic  acid  solution  of  iodosobenzene.  It  is  a  yellow 
compound  which  reddens  on  drying,  explodes  at  6Q — 67°,  and  liberates 
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tlie  theoretical  quantity  of  iodine  from  a  solution  of  potassium  iodide 
containing  sulphuric  acid. 

The  nitrate,  IPh(N03)2,  has  been  obtained  in  thick,  yellow  tablets 
belonging  to  the  monocliuic  system  ;  a  :  h  :  c  =  2'3124  :  1  :  1-2784 
^  =  51°  45'. 

lodoxybenzene,  CcHs'lOz,  when  treated  with  hydrochloric  acid  in 
aqueous  solution,  is  converted  into  iodosobenzene  hydrochloride,  and 
chlorine  is  evolved.  When  treated  Avith  hydrogen  peroxide,  it  is 
converted  into  iodobenzene,  and  oxygen  is  liberated.  With  chromic 
acid  in  aqueous  solution,  it  yields  iodobenzene ;  in  acetic  acid  solution, 
however,  it  yields  a  yellow  compound  which  explodes  at  73". 

Metanitriodnhenzene  dichloride,  ]Sr02*C6H4*ICl2,  is  obtained  by  treat- 
ing a  cold  chloroform  solution  of  metanitriodobenzene  with  chlorine. 
It  crystallises  in  large,  yellow  plates  or  prisms,  decomposes  at 
100 — 102°,  and  decomposes  when  dissolved  in  acetic  acid  or  alcohol, 
whereby  the  alcohol  is  converted  into  aldehyde. 

Met  anitrio  do  so  benzene,  NOa'CeHi'IO,  is  obtained  by  the  action  of 
dilute  sodium  hydroxide  on  the  preceding  compound.  It  sinters  at 
180°  and  decomposes  at  190—195°.  The  acetate,  N'02*C6H4-I(OAc)2, 
crystallises  in  almost  colourless  prisms,  and  melts  without  decomposi- 
tion at  150 — 155°.  The  cJiromate  is  a  red,  microcrystalline  powder,  and 
explodes  at  95°. 

MetanitriodoxT/henzene,  N02*C6H4*I02,  is  obtained  together  with 
nitriodobenzene  by  boiling  the  iodoso-compound  with  water.  It 
crystallises  in  colourless  lamellae,  and  explodes  at  215°. 

E.  C.  R. 

Orthiodosobenzene  and  Orthochloriodoxybenzene.  By  C. 
WiLLGERODT  (Ber.,  26,  1532 — 1534). — When  a  well-cooled  solution 
of  orthiodobenzene  is  treated  with  chlorine,  orthocJdorophejiyl  iodo- 
chloride,  C6H4CMCI2,  separates  as  a  pale  yellow,  crystalline  powder, 
which  decomposes  with  violent  evolution  of  gas  at  95 — 98'',  and 
quickly  darkens  on  exposure  to  air  and  light.  On  treatment  with 
dilute  soda,  it  is  converted  into  orthochloriodosobetizene,  CeH^CMO, 
which  separates  out  as  a  very  pale  yellow  powder,  and  cannot  be  re- 
crystallised  from  any  solvent.  It  explodes  without  any  report  at 
83 — 85°,  and  on  treatment  with  acetic  acid  yields  the  diacetate, 
C6H4CM(OAc)2,  which  crystallises  in  colourless,  transparent  prisms, 
becomes  plastic  at  125°,  and  melts  at  140°.     The  chromate^ 

C6H4CM:Cr04, 

is  a  brownish-red  powder  which  decomposes  at  56 — 57°  with  a  slight 
report. 

Whenoi'thochloriodosobenzene  is  boiled  with  water,  orthochloriodo- 
benzene  distils  over,  and  the  hot  solution  on  cooling  deposits  ortho- 
chloriodoxyhetizene,  C6H4CMO2,  in  small,  white  needles,  which 
decompose  with  a  sharp  report  at  203°.  It  also  yields  a  chromate  on 
treatment  with  acetic  acid  and  chromic  acid  solutions. 

H.  G.  C. 

lodoso-compounds.  By  P.  Askenasy  and  Y.  Meyer  {Ber.,  26, 
1354 — 1370;    compare  Abstr.,  1892,  1460). — Some  of  the  properties 
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assigned  by  Willgerodt  (this  vol.,  i,  149)  to  iodosobenzene  differ  so 
much  from  those  observed  by  Meyer  and  Wachter  for  iodosobenzoio 
acid  th£lt  tbe  authors  have  repeated  Willgerodt's  experiments,  and 
have  obtained  different  results.  Thus  they  find  that  iodosobenzene 
liberates  quantitatively  2  atoms,  and  iodoxybenzene  4  atoms,  of  iodine 
from  potassium  iodide,  whereas  Willgerodt  found  that  the  former  set 
free  approximately  1  atom  of  iodine,  and  the  latter  had  no  action  on 
the  iodide.  This  difference  is  probably  partly  due  to  the  fact  that 
Willgerodt  did  not  acidify  the  potassium  iodide  solution  with  acetic 
acid.  They  are  also  unable  to  confirm  Willgerodt's  statement  that 
iodosobenzene  is  converted  into  iodoxybenzene  by  the  action  of  the 
oxygen  of  the  air  ;  the  latter,  in  reality,  takes  no  part  in  the  reaction, 
but  the  iodobenzene  on  heating  is  converted  into  iodobenzene  and 
iodoxybenzene : 

2C«H5lO  =  CeHJ  +  CsH-IO^. 

The  explosion  of  iodosobenzene  observed  by  Willgerodt  is  in  reality 
due  to  the  iodoxybenzene  w^hich  is  formed  when  it  is  heated. 

Owing  to  the  different  melting  points  of  the  various  specimens  of 
iodosobenzoio  acid,  the  authors  thought  it  possible  that  a  mixture  of 
two  isomeric  acids  might  be  present,  but  all  yield  the  same  crystal- 
line acetyl  derivative,  and  must  therefore  be  identical. 

Iodosobenzoio  acid  may  be  prepared  from  pure  orthiodobenzoic  acid 
either  by  the  action  of  fuming  nitric  acid  or  of  acid  potassium  per- 
manganate, and  also  by  acting  on  it  with  chlorine  in  chloroform 
solution  and  treating  the  dichloride  with  alkalis.  The  colourless 
acid  dissolves  in  alkalis  and  sodium  carbonate  solution,  forming  deep 
yellow  solutions  which  are  reprecipitated  by  mineral  acids.  Its  con- 
ductivity has  been  found  by  Ostwald  to  be  A;  =  0-00006,  and  it  is, 
therefore,  one  of  the  feeblest  known  acids.  The  sodium  and  calciuTti 
salts  are  amorphous,  and  the  silver  salt  forms  a  yellow  precipitate 
which  is  very  explosive  when  dry ;  no  ethereal  salts  could  be  pre- 
pared. 

On  aromatic  amido-compounds,  iodosobenzoio  acid  acts  as  an 
oxidising  agent  yielding  amorphous  colouring  matters,  and  with 
ethylamine,  it  forms  salicylic  acid.  When  treated  with  potassium 
permanganate  in  alkaline  solution,  it  is  partially  reduced  to  form 
iodobenzoic  acid,  and  partially  oxidised  to  iodic  acid  and  iodoxy- 
benzoic  acid  ;  the  latter  compound  will  be  described  later.  Boiling 
aqueous  alkalis  attack  the  acid  very  slightly  with  formation  of  a 
small  quantity  of  iodate,  but  with  alcoholic  soda,  it  yields  salicylic 
acid,  the  oxygen  simultaneously  evolved  acting  on  the  alcohol  with 
formation  of  aldehyde. 

In  order  to  decide  if  possible  between  the  two  possible  formulae, 

lO-CeHi-COOH  and  ^6'^^<}}qq\>0,  the  authors  treated  iodoso- 
benzoio acid  with  acetic  anhydride,  and  obtained  an  acetyl  derivative, 
C7H4O3IAC,  crystallising  in  apparently  monosymmetric  prisms,  and 
melting  at  166 — 167''.  The  formation  of  an  acetyl  compound 
appeaj'ed  to  support  the  second  qf  the  above  formulee,  as  no  case  has 
been  hitherto  observed  in  which,  by  the  direct  action  of  acetic  an- 
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hydride,  the  hydrogen  of  the  carboxyl  group  is  displaced  by  the  acetyl 
group.  It  was  found,  however,  on  further  investigation  that 
paradimethylamidobenzoic  acid  also  yields  an  acetyl  derivative  under 
similar  conditions,  and  therefore  no  conclusions  as  to  the  constitution 
of  iodosobenzoic  acid  can  be  drawn  from  this  reaction.  The  acetyl 
compound  of  the  dimethamidobenzoic  acid,  NMe2'C6H4'COOAc,  crys- 
tallises in  needles,  and  melts  at  109°. 

All  attempts  to  obtain  iodoso-derivatives  from  meta-  and  para-iodo- 
benzoic  acid  have  been  without  success.  Of  the  two  iodoparatoluic 
acids,  the  one  in  which  the  iodine  atom  occupies  the  ortho-position 
to  the  carboxyl  group  yields  an  iodoso-derivative  similar  to  iodoso- 
benzoic acid,  but  the  isomeric  acid  does  not  yield  a  corresponding  com- 
pound. If,  however,  pariodobenzoic  acid  be  previously  nitrated,  it 
may  be  converted  by  the  further  action  of  fuming  nitric  acid  into  an 
iodoso-derivative,  IO'C6H3(N02)*COOH,  which  is  an  intensely  yellow 
substance,  insoluble  in  the  usual  solvents.  When  treated  with  alco- 
holic soda,  it  is  converted  into  sodium  iodate,  sodium  nitrobenzoate, 
and  sodium  nitriodobenzoate.  In  a  similar  manner  the  iodopara- 
toluic acid,  which  does  not  yield  an  iodoso-compound  directly,  may 
be  made  to  do  so  by  previous  nitration.  H.  G.  C. 

Metallic  Compounds  of  the  Benzene  Series.  By  G.  Perrier 
(Compt.rend.,  116, 1140 — 1143). — When  phenylic  benzoate,  resorcinol 
or  quinol  dibenzoate,  or  phenylic  phthalate  is  boiled  with  aluminium 
chloride  and  carbon  bisulphide,  a  crystalline  compound,  almost  in- 
soluble in  carbon  bisulphide,  separates  on  cooling.  Phenylic  benzoate 
yields  colourless  crystals  of  the  compound  (C6H5*COOPh)2,Al2Cl6, 
which  dissociates  somewhat  rapidly  when  exposed  to  air,  and  is  at 
once  split  up  into  its  constituents  by  water.  Resorcinol  and  quinol 
dibenzoates  yield  compounds  of  the  formula  2C6H4(OBz)2,Al2Cl6. 
The  same  compounds  are  formed  when  the  chlorides  of  the  acids  of 
the  benzene  series  are  heated  with  the  phenols  in  presence  of  carbon 
bisulphide  and  aluminium  chloride. 

Under  the  latter  conditions,  /3-naphthol  yields  golden-yellow  crys- 
tals of  the  composition  20Bz-C]oH6*OH,Al2Cl6.  It  dissociates 
slightly  when  exposed  to  air,  and,  when  treated  with  water,  it  yields 
aluminium  chloride  and  a  benzoylnaphthol.  The  latter  crystallises 
from  ether-alcohol  in  pale  yellow,  silky  needles  which  melt  at  141°, 
and  sublime  easily.  It  dissolves  in  alkalis,  and  is  reprecipitated  by 
acids.  Its  sodium  salt  crystallises  in  orange  plates,  and  the  ammo- 
nium salt  in  yellow  needles.  Benzoylnaphthol  combines  with  phenyl- 
hydrazine. 

Other  naphthols  behave  in  the  same  way.  Chlorides  of  the  acids 
of  the  acetic  series  likewise  yield  ketonic  phenols  when  boiled  with 
naphthols  in  presence  of  aluminium  chloride,  and  the  same  reaction 
takes  place  even  when  the  phenol  has  only  one  nucleus ;  whereas, 
under  the  same  circumstances,  chlorides  of  the  acids  of  the  benzene 
series  yield  only  ethereal  salts. 

Phenol  combines  with  aluminium  chloride  to  form  large,  colourless 
lamellae  ;  thymol  yields  rose-white  crystals,  very  unstable  when 
exposed  to  air ;    and  yS-naphthol  yields  a  greenish-yellow,  crystalline 
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powder.  All  these  products,  when  treated  with  water,  split  up  into 
aluminium  chloride  and  the  original  phenol. 

Ferric  chloride  behaves  in  the  same  way,  but  the  results  are  less 
distinct.  C.  H.  B. 

Action  of  Formaldehyde  on  Nitrosodimethylaniline.  By  J. 
PiNNOW  and  G.  PiSTOR  (J5er.,  26,  1313— 1315).— When  finely- 
powdered  nitrosodimethylaniline  is  heated  with  formaldehyde  on  the 
water-bath,  a  violent  reaction  takes  place,  and  the  product,  when 
precipitated  with  water,  yields  tetramethyldiamidoazoxybenzene, 
ON2(C6H4'NMe2)2,  which  melts  at  243°  (uncorr.),  and  yields  paramido- 
dimethylaniline  when  boiled  with  tin  and  hydrochloric  acid,  and  tetra- 
methyldiamidoazobenzene  when  boiled  with  alcoholic  potash  and  zinc 
dust. 

The  mother  liquors  of  the  preceding  compound  contain  the  formyl 
derivative  of  paramidodimethylaniline,  HCO*NH*C6H4*]SrMe2,  which  is 
separated  by  fractional  precipitation  with  salt.  It  crystallises  in 
silvery  leaflets,  melts  at  108°,  and,  when  boiled  with  hydrochloric 
acid  or  alkalis,  yields  formic  acid  and  paramidodimethylaniline.  The 
picrate  melts  at  188°.     The  mercurocMoride  melts  at  171°. 

E.  C.  R. 

Action  of  Phenylhydrazine  on  Diazobenzene.  By  A.  Wohl 
(Ber.,  26,  1587 — 1589). — In  view  of  the  recent  paper  of  Curtius 
(this  vol.,  i,  463),  the  author  gives  an  account  of  the  investigation  he 
has  made  on  the  action  of  phenylhydrazine  on  diazobenzene,  although 
this  is  at  present  incomplete. 

If  phenylhydrazine  acetate  and  diazobenzene  acetate  are  allowed  to 
interact  in  dilute  acetic  acid  solution,  a  precipitate  is  formed,  which 
may  be  purified  by  crystallising  from  ether  and  washing  with  alco- 
hol, and  then  forms  pale  yellow  crystals  melting  at  71°  with  decom- 
position. It  explodes  when  touched  with  a  warm  glass  rod,  and,  on 
warming  in  alcoholic  solution,  gives  off  nitrogen,  the  odour  of 
phenylhydrazine  being  also  perceptible.  It  appears  to  have  the 
formula  C12H12N4,  and  is  probably  formed  directly  from  phenylhydr- 
azine and  diazobenzene  with  elimination  of  water.  H.   G.  C. 

Ethylic  Azobenzenecyanacetate.  By  F.  Krijckeberg  (/.  pr. 
Chem.  [2],  47,  591 — 592). — The  two  modifications  of  this  compound 
melt  at  125°  (a-)  and  at  82°  (/3-)  respectively ;  the  substance  which 
melts  at  106 — 108°  (this  vol.,  i,  210)  is  probably  a  molecular  mixture 
of  the  two.  Both  modifications  are  optically  inactive.  The  benzoyl 
derivative  (loc.  cit.)  is  hydrolysed  by  potash  to  potassium  ethylic 
azobenzeneacetate ;  the  ethyl  derivative  (loc.  cit.)  under  ,the  same 
treatment  yields  a  salt  of  ethylazobenzenecyanacetic  acid, 

N2EtPh:C(CN)-C00H 

(m.  p.  147°).  The  reaction  between  ethylic  chlorocarbonate  and 
potassium  ethylic  azobenzenecyanacetate  yields  the  carboxethyl  de- 
rivative, C00Et-N2Ph:C(CN)'C00Et. 

The  compounds  obtained  by  the  action  of  ortho-  and  of  para-diazo- 
toluene  chloride,  respectively,  on  ethylic  cyanacetate  also  occur  each 
in  two  forms  :    ethylic  a-azorthotoluenecyanacetate  melts  at  85°,  the 
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/3-derivative  at  133° ;  ethylic  a-azoparatoluenecyanacetate  melts  at 
118°,  the  /3-derivative  at  74°. 

The  study  of  the  action  of  nitrous  acid  on  these  substances  is  not 
yet  complete.  A.   G.  B. 

Stereoisomerism    of   the    Benzhydroxam.ic    acids.      By    A. 

Werner  (Ber.,  26,  1561—1567;  compare  Abstr.,  1892,  461).— This 
paper  consists  chiefly  of  a  defence  of  the  author's  nomenclature  and 
resalts  against  Lossen's  criticisms  (Abstr.,  1892,  711).  He  has  re- 
peated the  portion  of  his  work  referring  to  the  determination  of  the 
stereometric  formulae  of  the  two  ethyl benzhydroximic  acids,  and  has 
confirmed  his  previous  results  in  all  respects  but  one,  namely,  the 
formula  of  the  phosphate  of  the  "  anti-"  acid.  This  was  first  given  as 
P0(0'N:CPh-0Et)3  +  H2O,  but  it  is  now  found  that  the  substance  is 
anhydrous. 

In  his  first  experiments,  the  author  was  unable  to  obtain  the 
benzoyl  derivative  of  ethylsynbenzhydroximic  acid,  as  by  the  action 
of  benzoic  chloride  and  soda,  the  acid  is  converted  into  the  "  anti-" 
benzoyl  compound.  If,  however,  the  soda  be  replaced  by  potash,  the 
*'  syn-"  derivative  may  readily  be  obtained,  and,  after  crystallisation 
from  ether,  melts  at  58°.  H.  G.  C. 

Constitution  of  Gallic  Blue  or  Tannin-indigo.    By  P.  Cazk- 

NEUVE  (Gompt.  rend.,  116,  884 — 887). — When  nitrosodimethylaniline 
is  heated  with  gallanilide  in  presence  of  acetic  acid,  alcohol,  or  other 
solvent,  it  yields  a  brilliant  olive-green  colouring  matter,  insoluble  in 
water  or  in  alkalis,  but  soluble  in  aniline,  from  which  it  can  be  crys- 
tallised. This  compound  dissolves  in  concentrated  sulphuric  acid, 
forming  a  blue-violet  solution,  and,  on  addition  of  water,  a  deep 
violet  precipitate  is  obtained.  When  5  parts  of  this  olive-green 
product  is  heated  with  20  parts  of  alcohol  and  20  parts  of  a  40  per 
cent,  solution  of  sodium  hydrogen  sulphite,  a  soluble  sodium  salt  of  a 
sulphonic  derivative  is  obtained.  The  sulphonic  acid  can  also  be 
formed  by  the  direct  action  of  sulphuric  acid.  The  sodium  salt  has  the 
composition  N"aS03-C2olli7^204Cl.  The  relation  of  the  sulphonic  deriva- 
tive and  the  insoluble  green  compound  to  gallocyanine  is  shown  by 
graphic  formulae.  Gallocyanine  is  an  oxindophenol,  and  gallic  blue 
is  derived  from  it  by  the  substitution  of  NH'CeHs  for  an  oxygen  atom 
in  the  carboxyl  group.  C.  H.  B. 

The  Theory  of  the  Formation  of  Coloured  Compounds  with 
Mordants.  ByC.  Liebermann  {Ber.,  26,  1574— 1578).— The  author 
has  shown,  in  conjunction  with  Bistrzycki  (this  vol.,  i,  371),  that 
numerous  derivatives  of  opianic  acid  are  coloured,  and  also  that 
certain  of  them,  such  as  tetramethoxydiphthalyl  and  bisdimethoxy- 
metaindolone,  on  treatment  with  concentrated  sulphuric  acid,  yield 
colouring  matters  which  unite  wdth  mordants,  forming  coloured  lakes. 
The  action  of  sulphuric  acid  consists  in  the  elimination  of  the  methyl 
groups,  and  the  same  reaction  may  be  brought  about  by  heating  witli 
concentrated  hydriodic  acid.  Tetramethoxydiphthalyl  is  thus  con- 
verted into  the  corresponding  tetrahydroxydiphthalyl,  which  has  been 
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previously  investigated  by  Goldschmiedt  and  Egger  (Abstr.,  1891^ 
1371),  who  have  conclusively  sbown  tliat  its  constitution  is  repre- 
sented by  the  formula 

HO     CO  CO  OH 

H0,/^-^\  /^^^^0H 


Eacb  pair  of  liydroxyl  groups  occupies  the  ortho-position,  thus  again 
confirming  the  supposition  of  the  author  and  Kostanecki  (Abstr., 
1888,  274  ;  1889,  868)  that,  with  the  phenol  and  acid  colouring  matters, 
oiil}^  those  compounds  containing  at  least  two  hydroxyl  groups  in  the 
ortho-position  yield  coloured  derivatives  with  mordants. 

Hitherto  no  explanation  has  been  given  of  this  property,  and  the 
author  suggests  that  the  reason  is  to  be  found  in  the  fact  that  only  in 
this  case  is  the  hydrogen  of  both  hydroxyl  groups  capable  of  combin- 
ing with  the  hydroxyl  groups  attached  to  one  and  the  same  metallic 
atom  (such  as  Al)  or  with  hydroxyl  groups  attached  to  a  double  atom 
(such  as  Fe*Fe).  Alizarin  red  and  violet  would  then  have  the  follow- 
in  s"  formulae : — 


H0-Al<g>CuH60, ;  CuHeO,<g:^^[g^];g>CuHe02. 

2  2  2 

This  property  of  the  orthohydroxy-compounds  would  be  in  strict 
accordance  with  their  general  behaviour,  inasmuch  as  they  so  fre- 
quently undergo  condensation  with  formation  of  ring  derivatives. 
The  fact  that  the  properties  of  the  metal  are  often  masked  in  the 
coloured  derivatives  would  be  also  then  explained,  as  this  frequently 
occurs  when  the  metal  is  present  in  the  molecule  in  a  closed  chain  of 
atoms.  H.  G.  C. 

Some  Anilides  and  Toluidides  which  exist  in  two  Modifica- 
tions. By  C.  A.  BiscHOFF  and  P.  Walden  (Ber.,  26,  1461—1462).— 
By  the  action  of  phosphoric  chloride  on  compounds  of  the  type 
0H:CHX-C0-N"HY  [X  =  an  aliphatic  alkyl;  Y  =  an  aromatic  alkyl], 
chloro-derivatives  are  obtained  which,  when  treated  with  water,  lose 
chlorine,  and  pass  into  substances  XCO'CO'NHY  or,  as  they  are 
soluble  in  alkali,  XCO-C(OH):N'r  (compare  Nef,  Abstr.,  1892,  1440). 
When  the  alkaline  solutions  of  these  compounds  are  acidified,  poly- 
meric substances  of  higher  melting  point  and  twice  as  great  molecular 
weight  are  precipitated.  The  following  compounds  have  been  ob- 
tained up  to  the  present,  X  =  CH3 : — Ptjriivic  anilide  melts  at  104°, 
and  yields  a  poli/meride  melting  at  196°  ;  pyruvic  orthotoluidide  melts 
at  71°,  and  yields  b,  polymeride  melting  at  174°  ;  pyruvic  paratoluidide 
molts  at  109'^,  and  yields  a  polymsride  melting  at  201°.  X  =  C2H5 : — 
The  paratoluidide  melts  at  131°,  and  yields  a  polymeride  melting  at 
192°.     Two  new  hj dva^tedi  pyruvic  orthotoluididesy 

CMe(OH)2CO-NH-C6H4Me, 
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insoluble  in  aqueous  alkali,  exhibit  the  same  relation.  A  modification 
melting  at  111°  is  formed  when  the  chlorinated  intermediate  product 
is  distilled  under  diminished  pressure  aud  decomposed  with  water ; 
whilst,  when  the  chloro-derivative  is  decomposed  directly  with  water, 
a  compound  having  twice  the  molecular  weight  and  melting  at  177** 
is  obtained ;  these  two  modifications  are  not  interconvertible.  Nef 
promises  to  further  investigate  the  matter.  A.  R.  L. 

Condensation  of  Acetophenone  on  heating  alone  or  with 
Zinc  Chloride.  By  C.  Engler  and  L.  Dexgler  (Ber.,  26,  1444 — 
1449;  compare  Delacre,  Abstr.,  1892,  993). — When  acetophenone  is 
boiled  in  a  reflux  apparatus  for  16  days,  20  per  cent,  of  unaltered 
substance  passes  over  on  distillation,  and  the  residue  consists  of  20 
per  cent,  of  dypnone,  45  per  cent,  of  triphenylbenzeme,  and  a  small 
quantity  of  a  compound  melting  at  109°.     The"  latter  proves  to  be 

CPh'PH 
al3'-diphenylfurfura7i,  X-rr-r^T^u^^'  ^^^  ^^7  ^®  prepared  by  heating 

dypnone  with  nitrobenzene  at  190°.  It  forms  white  leaflets,  having  a 
bluish  fluorescence ;  its  solutions  also  exhibit  fluorescence.  By 
heating  acetophenone  in  a  sealed  tube  at  temperatures  varying  from 
290°  to  370°,  the  compounds  already  mentioned  are  produced  together 
with  gaseous  products;  the  amount  of  dypnone  obtained  decreases, 
whilst  that  of  triphenylbenzene  increases,  as  the  temperature  rises. 

When  acetophenone  is  heated  at  130 — 170°  with  zine  chloride,  the 
products  are  dypnone  and  triphenylbenzene,  but  no  diphenylfurfaran^ 
at  higher  temperatures  benzoic  acid  is  also  formed,  apparently 
through  the  presence  of  zinc  oxychloride.  A.  R.  L. 

Behaviour  of  Organic  Acids  and  Ethereal  Salts  at  High 
Temperatures.  By  C.  Engler  and  E.  Low  (Ber.,  26,  1436—1443). 
— In  continuation  of  previous  work  on  the  formation  of  mineral  oil 
(Abstr.,  1888,  928 ;  1889,  586),  the  authors  describe  experiments 
having  for  their  object  the  explanation  of  the  occurrence  of  aromatic 
hydrocarbons  in  the  mineral  oil.  Some  experiments  were  carried  out 
in  a  sealed  tube  bent  at  an  obtuse  angle ;  one  part  of  the  tube  was 
heated  in  a  furnace,  the  other  portion  projecting  downwards  beyond 
the  furnace,  so  that  distillation  proceeded  at  a  high  pressure  from  the 
hot  to  the  cold  portion  of  the  tube.  Other  experiments  were  made  in 
a  sealed  tube  heated  in  the  usual  manner.  The  pressure  was  approxi- 
mately measured  by  means  of  small  capillary  tubes,  closed  at  one 
end,  the  compression  of  the  inclosed  air  being  measured  by  the  move- 
ment of  a  globule  of  mercury.  The  gaseous  products  were  removed 
from  time  to  time  when  the  pressure  was  excessive. 

When  phenylacetic  acid  is  heated  in  an  ordinary  sealed  tube  at 
355 — 375°,  toluene,  carbonic  anhydride,  dibenzyl  ketone,  and  a  small 
quantity  of  carbonic  oxide  are  formed.  By  heating  the  acid  at  375° 
in  an  exhausted  vessel  in  so  small  a  quantity  that  no  excess  of 
pressure  is  produced,  the  same  decomposition  occurs,  so  that  pressure 
tas  no  direct  influence  on  the  reaction.  It  is  noteworthy  that  phenyl- 
acetic    acid    is    a    normal    decomposition   product    of    putrefactive 
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prote'ids,  and  the  presence  of  benzenoid  hydrocarbons  in  mineral  oil 
maj  not  therefore  be  exclusively  due  to  a  pyrogenetic  process. 

Benzoic  and  acetic  acids  undergo  slight  decomposition  only  when 
heated  at  390°  ;  cinnamic  acid  is  partiall}^  decomposed  at  320°. 
Ethylic  acetate  is  unaltered  at  290° ;  methylic  phenylacetate  decom- 
poses at  360'^  into  toluene,  methyl  alcohol,  and  gaseous  products ; 
methylic  benzoate  undergoes  very  little  decomposition  at  380 — 400°, 
but  ethylic  benzoate  is  decomposed  at  360°  into  benzoic  acid  and  ethyl- 
ene, and  the  amylic  salt  at  340 — 350°  into  benzoic  acid  and  amylene. 

The  authors  believe  that  their  experiments  show  that  the  acids 
decompose  the  more  readily  the  more  negative  the  nature  of  their 
non-carboxylic  residues.  The  tendency  of  the  hydrogen  of  the  carb- 
oxyl  group  to  combine  with  methyl  in  acetic  acid  is  much  less  than  it 
is  to  combine  with  the  group  CHaPh  in  phenylacetic  acid. 

A.  R.  L. 

New  Synthesis  of  Allocinnamic  acid.  By  C.  Liebeemann 
{Ber.,  26,  1571 — 1574). — Claisen  and  Crismer  have  showm  that  when 
benzalmalonic  acid,  CHPh!C(C00H)2,  is  heated  at  about  195°,  it 
splits  up  into  carbonic  anhydride  and  cinnamic  acid.  The  author  has 
repeated  the  experiment,  heating  the  acid  in  quantities  of  20 — 25 
grams  in  an  oil  bath  at  195°  for  6 — 9  minutes,  and  finds  that  under 
these  conditions  about  5 — 6  per  cent,  of  the  benzalmalonic  acid  is 
converted  into  allocinnamic  acid,  the  remainder  being  converted  into 
cinnamic  acid. 

Benzalmalonic  acid  has  in  all  probability  the  stereometric  formula 
Ph'C'H 
r^r\ni'c^  M  r^r\r\-iLT->  ^^^  ^^    formation   of   allocinnamic   acid   in    this 

manner  is  therefore  an  additional  proof  of  the  supposition  that  the 
two  acids  are  stereoisomerides.  H.  Gr.  C. 

Condensation  of  Cinnamic  acid  with  Hydrocarbons.  By 
W.  Karsten  (J5er.,  26,  1579 — 1583). — Cinnamic  acid  undergoes  con- 
densation with  toluene  and  metaxylene  in  presence  of  sulphuric  acid 
in  the  same  manner  as  with  benzene  (Abstr.,  1891,  1484 ;  1892,  848, 
1228),  forming  phenyltolylpropionic  and  phenylxylylpropibnic  acids. 
Phenyltolylpropionic  acid,  C6H4Me*CHPh-CH2'COOH,  is  a  light,  white 
powder  insoluble  in  water,  and  melts  at  145 — 146° ;  its  calcium  salt 
forms  microscopic,  white  plates,  and  its  .s{lve7'  salt  a  white  precipitate 
susceptible  to  light,  whilst  the  methylic  salt  is  an  oil.  When  treated 
with  permanganate  in  alkaline  solution,  the  acid  is  converted  into 
phenyl  paratolyl  ketone,  COPh*C6H4Me,  and  parabenzoylbenzoic  acid, 
the  formation  of  this  ketone  proving  that  the  original  acid  is 
/3-phenyl-;S-paratolylpropionic  acid. 

Phenylxylylpropiomc  acid,  C6H3Me2*CHPh*CH2'COOH,  is  a  crystal- 
line precipitate  ;  it  melts  at  111 — 112°,  and  yields  calcium  and  silver 
salts  having  the  formulas  (Ci7Hi702)2Ca  and  Ci7Hn02Ag  respectively. 
On  oxidation,  it  does  not  give  a  ketone,  but,  according  to  the  length 
of  time  allowed  for  the  oxidation,  yields  compounds  in  which  one  or 
both  of  the  methyl  groups  are  oxidised  to  carboxyl.  The  first  com- 
pound, phenylcarhoxytolylpropionic  acid, 

COOH-CcHsMe-CHPh-CHa-COOH, 
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is  a  -white,  crystalline  powder,  and  melts  at  252° ;  the  silver  salt  is  a 
white,  flocculent  precipitate  somewhat  susceptible  to  light.  PhenyU 
dicarboxypheiiylprojnonic  acid,  CcH3(COOH)2*CHPh-CH2*COOH,  may 
be  crystallised  from  hot  water,  and  melts  at  218°  with  decomposition ; 
it  forms  calcium  and  harium  salts  having  the  formulae  (Ci7Hii06)2Ca3 
and  (CnHu06)2Ba3.  H.  G.  C. 

Phenylic  and  a-  and  ySNaphthylic  Salicylates.  By  H.  Ecken- 
ROTii  and  M.  Wolf  (l^er.,  26,  1463 — 1470). — Fhenylic  dibromo- 
salicylate  [OH  :  COOPh  :  Brj  =  1:2:4:6]  is  obtained,  together  with 
the  mono6romo- derivative  (m.  p.  98°),  when  bromine  is  added  to  an 
alcoholic  solution  of  phenylic  salicylate  in  the  cold  ;  at  a  hij^her  tem- 
perature, in  presence  of  excess  of  bromine,  the  dibromo-derivative 
alone  is  formed.  It  crystallises  in  white,  silky  needles,  melts  at  128° 
(uncorr.),  and  yields  dibromosalicylic  acid  (m.  p.  219°)  on  hydi'olysi» 
with  soda.  a-Naphthylic  dihromosalicylate  melts  at  155",  and  the 
(S-naphthyliG  derivative  melts  at  191°. 

a-Naphthylic  nitrosalicylate  [OH  :  COO-CioH, :  NO3  =1:2:4]  i& 
obtained,  together  with  the  cZim^ro-derivative 

[OH  :  COO-CioHv :  (N02)o  =  1:2:4:6], 

by  nitrating  a  dilute  solution  of  a-naphthylic  salicylate  in  glacial 
acetic  acid  at  0°.  The  dinitro-compound,  which  melts  at  192"^,  sepa- 
rates in  yellow  leaflets,  whilst  the  mononitro-compound  remains- 
in  the  mother  liquor.  The  corresponding  ft-napMliylic  derivatives 
are  obtained  in  the  same  manner.  The  mowom^ro-com pound  melts  at 
201°,  and  the  cZmi7ro-compound  melts  at  254°. 

Fhenylic  salicylate  phenylcarhamate,  NHPh-CO-O'CeH^'COOPh,  is 
obtained  by  heating  phenylic  salicylate  with  phenylic  cyanate  in  a 
sealed  tube  at  160°,  or,  better,  by  heating  carbanilide  with  phenylic 
salicylate  in  a  reflux  apparatus ;  it  melts  at  241 — 242°.  The  corre- 
sponding oc-naphthylic  compound  melts  at  244°,  and  the  ^-naphthylic 
derivative  melts  at  268°. 

Phenylic  acetylsalicylate,  OAcCeHi-COOPh,  is  obtained  by  heating 
phenylic  salicylate  Avith  acetic  anhydride  in  a  reflux  apparatus  ;  it 
melts  at  98°.  The  oc-naphthylic  compound  melts  at  91°,  and  the 
fi-naphthylic  compound  melts  at  136°. 

When  phenylic  or  the  naphthylic  salicylates  are  heated  with  alco- 
holic ammonia  in  a  sealed  tube  at  100°,  salicylamide  is  formed. 

^-Naphthylic  dinitrodibromosalicylate 

[OH  :  COO-CioH, :  (NOs)^ :  Bro  =  1 :  2  :  3  :  5  :  4 :  6] 

was  prepared  by  adding  the  calculated  amount  of  nitric  acid  to  a  boil- 
ing solution  of  the  dibromo-compound  in  glacial  acetic  acid.  The 
product  crystallised  in  reddish  needles,  melted  between  248°  and  262°, 
and  was  not  obtained  pure.  It  is  sparingly  soluble  in  all  solvents, 
Dinitrodibromosalicylic  acid  obtained  on  hydrolysis  forms  yellowish 
needles,  and  melts  at  162°. 

Clemm  (Ber.,  3,  126)  has  shown  that  a  chlorine  atom  in  a  con- 
tiguous position  to  a  nitro-group  is  readily  replaced  by  other 
radicles.       When  the    above-described  )3-naphthylic   dinitrodibromo- 
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salicylate  is  heated  witli  aniline  and  a  little  alcohol  in  a  reflux  appa- 
ratus, the  compound  NHPli-C6Br(N02)2(OH)-COO-CioH7  is  obtained. 
It  crystallises  in  brown,  lustrous  needles,  and  raelts  at  222°. 
Attempts  to  replace  the  second  bromine  atom  were  unsuccessful. 

A.  R.  L. 
Action  of  Phthalic  Chloride  on  Trinitraniline.     By  H.  A. 
HouFFAEE   {Bee.  Trav.  Ghim.,  11,  275 — 277). — By  heating  these  two 
substances  together  at  160°,  tonnitrophenijlphthalimide, 

CeH,<^g>N-CeH2(NO03, 
is  obtained  in  monoclinic  crystals  melting  at  251°.  C.  F.  B. 

Action  of  Thionyl  Chloride  on  Benzylamine.  By  A.  Michaej.is 
and  O.  Storbeck  {Annalen,  274,  197—200;  see  this  vol.,  i,  504). — 
Benzylamine  does  not  yield  a  thionylaraine  when  treated  in  ethereal 
solution  with  thionyl  chloride,  but  the  products  of  the  reaction  are 
benzylamine  hydrochloride,  benzaldehyde,  and  a  compound  containiog 
sulphur.  By  the  action  of  thionylaniline  on  benzylamine,  there  is 
formed  benzilidenaniline,  which  results  from  the  combination  of  the 
primary  products  benzaldehyde  and  aniline.  A  compound  was  also 
isolated  giving  numbers  on  analysis  intermediate  between  those  re- 
quired for  ammonium  thiosulphate  and  ammonium  trithionate. 

A.  R.  L. 

Thionylamines  of  the  Aromatic  Series.  By  A.  Michaelis  and 
others  {Annalen,  274,  200—266  ;  see  this  vol.,  i,  504).— The  sp.  gr.  of 
thionylaniline  at  15°  is  1*2360.  The  compound  yields  aniline  and 
hydrogen  sulphide  or  sulphur,  on  reduction  with  zinc-dust  and  acetic 
acid.  When  chlorine  is  passed  into  a  solution  of  thionylaniline  in 
light  petroleum,  trichloraniline  (m.  p.  78°)  is  formed;  the  action  of 
chlorine  is  therefore  analogous  to  that  of  bromine  (Abstr.,  1891,  716). 
A  solution  of  chlorothionylaniline,  NPh!SCl2,  appears  to  be  formed 
when  thionylaniline  is  dissolved  in  carbon  tetrachloride,  and  the  solu- 
tion heated  with  phosphoric  chloride  ;  the  compound  cannot  be  isolated, 
as  it  decomposes  in  contact  with  moisture  into  thionylaniline,  or  in 
contact  with  hydrogen  chloride  into  parachloraniline  hydrochloride. 
Azobenzene  is  obtained  by  the  action  of  thionylaniline  on  an  ethereal 
solution  of  hydrazobenzene.  When  thionylaniline  is  heated  with 
aniline  in  a  sealed  tube  at  200°,  the  chief  product  is  a  dark-blue 
powder  having  a  coppery  shimmer;  it  is  almost  insoluble  in  alcohol,  and 

may  have  the  constitution  ]S"H<^p  tt  >S(C6H4*NH2)3,  and  is,  per- 
haps, identical  with  the  colouring  matter  obtained  by  Bennert  (Chem. 
Centr.,  1889.  656)  by  the  action  of  sulphuric  anhydride  on  aniline. 
Similar  substances  are  obtained  by  heating  diphenylaniline  and 
methylaniline  with  thionylaniline. 

When  thionylaniline  (1  mol.)  is  heated  with  dimethylaniline 
(2  mols.)  and  some  zinc  chloride,  thiodimethylaniline,  S(C6H4*NMe...)2, 
melting  at  125°,  is  obtained,  together  with  a  tetramethylphenyltri- 
amidotriphenylm ethane,  probably  NHPh'C6H4*CH(CeH4'NMe2)2,  which 
crystallises  from  alcohol  in  nacreous  leaflets,  and  melts  at   176°  ;  the 
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picrate  melts  at  185°.  The  colour  base  obtained  on  oxidation  has  all 
the  properties  of  methyl  violet. 

Thionylmetachlorauiline  (loc.  cit.)  melts  at  4°,  and  when  dissolved 
in  alcohol,  together  with  metachloraniline  and  benzaldehyde,  the 
com^pound  2C,-,H4Cl'NH2,S02,PhCHO  separates  with  the  development 
of  heat ;  it  forms  white  needles,  and  melts  at  108°. 

Thionylorthochlor aniline  boils  at  207°  (46  mm.),  solidifies  at  — 8"", 
is  decomposed  by  water,  and  gives  a  condensation  derivative  with  benz- 
aldehyde. 

Thionylparahromaniline  crystallises  from  light  petroleum  in  Instrons, 
yellow  tables  having  an  aromatic  odour,  and  melts  at  60 — 61°. 
Thionylmefahromaniline  melts  at  32° ;  and  thionylorthobromanilirie 
boils  at  210°  (4(5  mm.),  and  melts  at  .3 — 4°.  Thionyltetrabromaniline, 
derived  from  Korner's  tetrabromaniline  (^Jahresb.,  1875,  343)  forms 
yellow  needles,  and  melts  at  78°. 

Thionyliodaniline  crystallises  in  yellowish-brown  tables,  melts  at 
54°,  and  gives  a  condensation  derivative,  2C6H4l']S'H2,S02,PhCHO, 
with  benzaldehyde  melting  at  121 — 122°.  Thionylmetadiiodaniline 
melts  at  74°,  and  its  condensation  derivative  with  benzaldehyde  melts 
at  78°. 

The  condensation  derivative,  2ISr02*C6H4*NH2,S02,PhCHO,  derived 
from  thionylmetanitraniline  and  benzaldehyde,  forms  small,  yellow 
prisms,  and  melts  at  90 — 91°.  The  corresponding  derivative  of 
thionylparanitraniline  melts  at  95 — 96°. 

Thionylorthonitraniline  forms  small,  yellow  prisms,  and  melts  at 
52°  ;  its  condensation  derivative  with  benzaldehyde  melts  at  88°. 

The  sp.  gr.  of  thionylparatoluidine  {loc.  cit.)  at  15°  is  1*1685. 
Thionylmetatoluidine  boils  at  220°,  and  is  more  stable  towards  water 
than  its  isomeride.  By  heating  thionylparatoluidine  with  aniline  or 
diphenylamine  at  about  200°,  condensation  products  are  obtained. 

Tetramethyltolyltriamidotriphenylmethane, 

C6H4Me-NH-C6H4-CH(C6H4-mie2)2, 

melting  at  177°,  is  obtained  by  heating  together  at  80°  thionylpara- 
toluidine (1  mol.),  dimethylaniline  (2  mols.),  and  zinc  chloride  ;  the 
pier  ate  melts  at  184°. 

Thionylmetabromoparatoluidine  forms  small,  yellowish-brown  crys- 
tals, and  melts  at  47°  ;  it  is  stable  towards  water.  Thionylmetabrom- 
ortliotoluidine  crystallises  in  long  prisms,  and  melts  at  50°. 

Thionylorthonitro'paratoluidine  melts  at  44° ;  tliionylinetanitropara- 
toluidine  melts  at  38 — 39°,  and  is  very  readily  decomposed  by  water. 

Thionylxylidine  [Me2  :  NSO  =  1  :  3  :  4],  boils  at  288°,  does  not 
solidify  at  —15°,  and  its  sp.  gr.  is  1*149  at  14°.  It  yields  with  benz- 
aldehyde the  condensation  derivative,  2C6H3Me2-NH2,S02,PhCHO, 
which  melts  at  98°,  and  on  keeping  is  converted  into  xylidino 
sulphite  and  benzylideneivylidine,  CeHsMeo'NiCHPh,  an  oil  boiling 
above  300°.  With  anisaldehyde,  a  compound  melting  at  111°  is  ob- 
tained. 

Thionylxylidine  [Mcj  :  NSO  =  1:2:4]  boils  at  131°  (20  mm.), 
and  solidifies  at  —9°. 

Thionylfluoro-xylidine    [Me2  :  F  :  NSO  =  1  :  3  :  4  :  r]    is   obtained 
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from  a  fluoro-xylidine  which  will  be  described  in  a  subsequent 
paper;  it  boils  at  142 — 144°  (45  mm.).  / 

Thionylxylidine  [Me.  :  NSO  =  1:4:2]  boils  at  119°  (20  mm.), 
solidifies  at  —8°,  and,  when  treated  with  benzaldehyde,  yields  the 
henzylidenexylidine,  CeHgMea'NiCHPh,  melting  at  96". 

Thionyl-yfr-cumidine  boils  under  the  ordinary  pressure  at  246°,  but 
not  without  decomposition,  and  under  a  pressure  of  20  mm.  at  129° ; 
it  solidifies  at  —10",  is  very  stable  towards  water,  and  has  a  sp.  gr. 
1*078  at  14°.     The  condensation  product  with  benzaldehyde, 

2C6H2Me3-NH2,S02,PhCHO, 

melts  at  108°,  and  an  analogous  compound  with  cinnamaldehyde 
melts  at  68°. 

Thionylcumidine,  C6H4Pr*N;SO,  boils  at  156 — 158°  (60  mm.),  and 
can  be  boiled  with  water  for  a  considerable  time  without  undergoing 
decomposition. 

Thionylmesidine,  CeHoMcs'NlSO,  can  be  distilled  in  a  current  of 
steam  without  decomposition  ensuing,  boils  at  241°  with  slight  de- 
composition, has  a  sp.  gr.  1*121  at  14°,  and  solidifies  at  —11°.  The 
■condensation  derivative  with  benzaldehyde,  2CGH2Me3'NH2,S02,PhCHO, 
melts  at  88°,  and  the  corresponding  derivative  with  anisaldehyde 
melts  at  79'5° ;  when  an  alcoholic  solution  of  the  latter  is  exposed  to 
the  air,  methoxyhenzylidenemesidine,  melting  at  67°,  is  formed. 

Thionylnitromesidine,  derived  from  I^oelting's  nitromesidine  (Abstr., 
1891,  693),  crystallises  in  groups  of  small,  yellow  needles,  melts  at  77°, 
and  is  slowly  decomposed  by  cold  water.  Dinitromesidine  (loc.  cit.) 
yields  a  thionyl  derivative,  melting  at  127°. 

Unsuccessful  attempts  were  made  to  isolate  pure  thionyl  derivatives 
of  para-  and  ortho-amidophenol.  Benzaldehydephenolparathionamic 
acid,  OH*C6H4*NH2,S02,PhCHO,  is  prepared  by  saturating  an  alco- 
holic solution  of  paramidophenol  with  dry  sulphurous  anhydride,  and 
adding  the  calculated  quantity  of  benzaldehyde.  It  crystallises  in 
colourless  plates,  and  is  insoluble  in  ether,  but  very  soluble  in  water, 
and  when  heated  loses  the  elements  of  sulphurous  acid,  and  passes 
into  benzylideneparamidophenol,  CHPh!N*C6H4'OH.  It  therefore 
shows  the  melting  point,  183°,  of  the  latter  compound.  Anisaldehyde- 
jjhenolparatliionaniic  acid  forms  white  crystals ;  it  becomes  yellow  at 
140°,  and  melts  at  188°,  being  converted  into  methoxybenzylidene- 
paramidophenol. 

Orthothionylanisidine,  OMe*C6H4*N!SO,  is  an  oil  boiling  at  203° 
(65  mm.).  Farathionylphenetidine,  OEt*C6H4'N!SO,  boils  at  220° 
(200  mm.),  and  solidifies  to  yellow  needles  when  cooled;  it  melts  at 
32°. 

Thionyl  chloride  converts  metamidobenzoic  acid  into  the  anhydride 
(Harbordt,  Annalen,  123,  289)  ;  a  thionyl  derivative  could  not  be 
prepared.  Ethylic  inetamidohenzoate  forms  a  thionyl  derivative, 
SOiN-CsHi-COOEt,  boiling  at  195°  (105  mm.)  ;  the  corresponding 
methylic  derivative  boils  at  212°  (90 — 100  mm.),  and  melts  at  57°. 

Amidoazobenzene  yields  a  thionyl  derivative,  SO.*N'*C6H4*N2Ph, 
which  crystallises  in  small,  reddish -violet,  lustrous  needles,  and  melts 
at  113°;  it  cannot  be  distilled,  even  under  diminished  pressure,  with- 
out decomposition. 
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Till onyldiamidoazobenzene  (thionylchrysoidine) ,  Ph'N2*C6H3(NSO)2, 
forms  red  needles,  and  melts  at  88°. 

Thionyl-oL-naplithylamine  boils  at  226*  (100  mm.)  and  melts  at  33° ; 
the  condensation  derivative  with  a-naphthylamine  and  benzaldehyde, 
2Ci()H7NH2,S02,PliCHO,  melts  at  84°,  and  the  condensation  derivative 
with  aniline  and  benzaldehyde,  CioH7NH2,PhNH2,S02,Ph-CHO,  melts 
at  103°. 

Thionyl-^-napJithylamine  melts  at  53°,  and  the  condensation  product 
with  y3-naphthylamine  and  benzaldehyde  melts  at  112°;  that  with 
y3-naphthylamine  and  anisaldehyde  melts  at  110°. 

Thionylorthohromo-l3-naphthylami7ie  crystallises  in  long,  yellow 
needles,  melts  at  118^,  and  with  salicylaldehyde  yields  hydroxy benzyl- 
ideneorthobromo-^-naphthylamine,  OMe'CeHi'CHiN'-CioHeBr,  melting 
at  144—145°. 

The  thionyl  derivative  of  nitro-a-naphthylamine  (m.  p.  191°)  melts- 
at  89^^;  and  the  thionyl  derivative  of  nitro-a-naphthylamine  (m.  p. 
118—119°)  melts  at  134—135°. 

ThionyhnetaphenylenediamiriG  melts  at  44°,  and  is  slowly  decom- 
posed by  cold  water.  Thionylparajphenylenediamine  melts  at  115 — 116", 
and  is  decomposed  by  hot  water.  Orthophenylenediamine  and  thionyl 
chloride  interact,  forming  Hinsberg's  piazthiole  (Abstr.,  1890,  161). 

Thio7iylmetatoluylenedia7ni7ie  melts  at  72 — 73°,  and  is  readily  decom- 
posed by  water.  Orthotoluylenediamine  interacts  with  thionyl  chloride, 
forming  methylpiazthiole  (loc.  cit.). 

Thionylbenzidine  (Abstr.,  1891,  717)  melts  at  82°.  Thionyltolidiae 
forms  reddish-violet  needles,  and  melts  at  90°.  Thionyldiamidostilb- 
e7ie,  C2H2(C6H4-N:S0)2,  forms  red  needles,  melts  at  201—202°,  and 
is  fairly  stable  towards  water.  A.  R.  L. 

Indene  and  Hydrindene.  By  A.  Spilker  (Ber.,  26, 1538 — 1545), 
— It  has  already  been  shown  by  Kramer  and  Spilker  (Abstr.,  1891, 
205)  that  hydrindene,  when  treated  with  sulphuric  acid,  behaves  like 
a  methylated  benzene  derivative,  and  yields  sulphonic  acids  without 
formation  of  any  resinous  products.  The  further  examination  of  the 
product  has  shown  that  it  is  a  mixture  of  two  monosulphonic  acids, 
which  must  correspond  in  constitution  with  the  a-  and  /3-naphthalene- 
sulphonic  acids,  as  these  are  the  only  two  possible  forms.  No  defin- 
ite proof  has  yet  been  obtained  as  to  which  is  the  a-  and  which  the 
/:i-derivative,  but  from  their  general  behaviour  it  appears  probable 
that  the  acid  formed  in  the  larger  quantity  has  the  latter  constitu- 
tion. 

fi-Hydrindenesulphonic  acid,  C9H./SO3H,  is  best  obtained  by  the 
action  of  well-cooled  sulphuric  acid  on  hydrindene,  and  careful  addi- 
tion of  a  small  quantity  of  water.  The  upper  of  the  two  layers 
which  form  is  separated  and  mixed  with  more  water,  when  it 
solidifies  to  a  magma  of  crystals  of  /3-hydrindenesulphonic  acid,  which 
contain  water  of  crystallisation,  and  melt  at  92".  The  sodium  salt 
crystallises  in  well  developed  prisms,  which  are  very  soluble  in  water 
and  contain  4H2O,  three  of  which  are  quickly  given  off  in  diy  air. 
On  treatment  with  phosphorus  pentachloride,  it  yields  a  sulpho- 
chloride,  C9H9SO2CI,  which  forms  colourless,  glassy  crystals,  melts  at 
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45°,  and  is  converted  by  ammonia  into  the  corresponding  suljphon- 
amide,  CgHgSOzNHs ;  the  latter  crystallises  in  narrow,  satiny  plates 
melting  at  135*5 — 136°  (corr.).  a-Bydrindenesulphonic  acid  is  always 
formed,  together  with  the  ^-compound,  the  amount  varying  with  the 
temperature  at  which  the  sulphonation  is  carried  out;  the  acid  and  all 
its  derivatives  are  more  readily  soluble  than  the  corresponding 
/3-compounds,  and  are  only  separated  with  difficulty  from  the  latter. 
The  separation  is  most  readily  effected  with  the  sulphonamides,  the 
cc-sulphonamtde  being  obtained  in  the  form  of  white,  nodular,  crystal- 
line aggregates  melting  at  91*5 — 92*5°  (corr,). 

In  the  previous  paper,  it  was  mentioned  that  indene,  on  treatment 
with  bromine,  gives  a  dibromide,  and  that  this  compound,  on  boiling 
with  water,  is  converted  into  a  substance  supposed  by  Kramer  and 
Spilker  to  be  bromhydroxyhydrindene  ;  this  supposition  has  proved 
on  further  investigation  to  be  correct,  and  the  author  has  also  been 
able  to  prepare  dichlorhijdrindene,  C9H8CI2,  and  chlorhydroxyhydrind- 
ene,  CgHsCl'OH,  in  a  similar  manner  from  indene,  the  latter  com- 
pound crystallising  in  white,  silky  needles,  and  melting  at  128—129°. 
Bromhydroxyhydrindene  readily  reacts  with  aqueous  ammonia,  form- 
ing amidohydroscyhydrindene,  OH'CgHg'NHg,  and  the  corresponding 
imidodihydroxydihydrindene,  (OH*C9H8)2NH.  Cold  water  extracts 
the  hydrobromide  of  the  araido-compound,  whilst  the  imido-base 
remains  behind,  and  on  purification  crystallises  in  fascicular  aggre- 
gates of  white  needles,  or  in  long,  narrow  plates  melting  at  188*5° 
(corr.).  It  yields  an  acetyl  derivative  crystallising  in  hard,  trans- 
parent, cube-shaped  crystals,  and  melting  at  220°,  and  an  amorphous 
m^ro50- compound.  The  amidohydroxyhydrindene  is  obtained  from 
the  hydrobromide  by  the  action  of  alkalis,  and  crystallises  from  ether 
in  white  plates  melting  at  132 — 133°,  which  readily  absorb  moisture 
and  carbonic  anhydride  from  the  air.  The  hydrochloride  crystallises 
in  satiny  plates.  When  treated  with  nitrous  acid,  the  amido-group 
is  replaced  by  hydroxyl  in  the  usual  manner,  yielding  hydrindene 
glycol^  C9H8(OH)2,  which  may  be  crystallised  from  benzene,  and  then 
melts  at  120". 

When  indene  is  passed  through  an  iron  tube  heated  to  bright  red- 
ness, about  75  per  cent,  remains  unaltered,  and  the  remainder  is  con- 
verted almost  entirely  into  hydrogen  and  chrysene.  H.  G.  C. 

2' .  S'-Diphenylindoles.  By  A.  Bischler  and  P.  Fireman  (Ber., 
26,  1336—1349;  compare  Abstr.,  1892,  1465).— Desyl  bromide, 
COPh'CHPhBr,  like  phenacyl  bromide,  is  readily  converted  into 
indole  derivatives  by  boiling  with  aromatic  anriido-compounds,  the 
corresponding  anilides  being  formed  as  intermediate  products.  JDesyl- 
anilide,  COPh'CHPh'lSrHPh,  is  readily  obtained  by  boiling  desyl 
bromide  with  aniline  and  a  little  alcohol,  and  crystallises  in  fascicular 
aggregates  of  yellow  needles.  Its  hydrochloride  forms  a  snow-white, 
crystalline  mass  which  is  decomposed  by  water,  and  the  acetyl  deri- 
vative crystallises  in  concentric  groups  of  needles.  Desylparatoluidide, 
COPh*CIIPh-NH*C6H4Me,  obtained  in  a  similar  manner  from  desyl 
bromide  and  paratoluidine,  crystallises  from  alcohol  in  deep  yellow, 
fascicular  aggregates  of  needles,  and  its  hydrochloride  forms  a  nacreous, 
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crystalline  mass  which,  is  also  decomposed  by  water;  the  acetyl  deri- 
vative crystallises  from  alcohol  in  characteristic  plates,  and  melts  at 
150°.  Defiyl-l3-naphthaUd6,  COPh-CHPh-N'H-CioH7,  also  crystallises 
in  fascicular  aggregates  of  needles,  and  melts  at  131 — 132° ;  the 
hydrochloride  crystallises  in  white  needles. 

*2'.3'-Diphenylindole,  C6H4<^>CPh,    is    obtained   by  boiling 

either  desylanilide  or  desylparatoluidide   with  aniline;  the  product 

is   fractionated   in  a  vacuum,  extracted  with   light  petroleum,  and 

recrystallised  from  alcohol ;  it  then  has  the  properties  assigned  to  it 

by  Fischer;    its   picrate,   CioHisNjCeHsNaOT,  forms  pale-red  needles, 

and  melts  at  154°  with  decomposition.     2'  .  d' -Diphenylparatolindole^ 

CPh 
C6H3Me<[  ^rr^CPh,  is  prepared   by  boiling  desylanilide    or  para- 

toluidide  with  paratoluidine,  and  crystallises  in  well-developed, 
fascicular  aggregates  of  needles  melting  at  153° ;  its  picrate  forms 
chocolate-brown  needles. 

CPh 

2'  .S'-Diphenylorthotolindole,   CeHaMe^ -j^Tx^CPh,      obtained     by 

substituting  orthotoluidine  for  paratoluidine,  crystallises  in  four- 
cornered  plates  or  nodular  aggregates  of  needles,  melts  at  128°,  and 
forms  a  picrate  which  crystallises  in  coffee-brown  needles  melting 
at  173°.  The  solutions  of  all  the  above  indoles  show  a  blue  fluor- 
escence. 

CPh 

l'-Methyl-2'  .  S' -diphenylindole^  CeHi^-KT-jy^  ^CPh,  is   prepared    by 

boiling  desylanilide  with  methylaniline,  and  crystallises  in  concentric 

groups   of    nacreous    needles    melting   at    139° ;    the  picrate  forms 

brownish-red  needles,  and  melts  at  158°.     2'  .  S'-Diphenyl-^-naphth- 

CPh 
indole,  CioHg^]  T^j^rr^CPh,  is  formed  by  boiling  desyl-^-naphthalide 

with  ^-naphthylamine,  and  distilling  the  product  under  diminished 
pressure ;  it  is  separated  with  difficulty  from  the  dinaphthyl amine 
simultaneously  formed,  and  crystallises  in  nodular  aggregates  of 
needles  melting  at  153 — 158"" ;  it  readily  yields  a.  picrate  which  forms 
flesh-coloured  needles,  and  decomposes  Avithout  melting  at  155°. 

Desylanilide  is  acted  on  by  orthodiamines  in  quite  a  different 
manner  to  the  monamines,  derivatives  of  quinoxaline  being  formed ; 
thus  desylanilide  and  orthotoluylenediamine  yield  the  diphenyltolu- 

quinoxaline,  CeHsMeK!^      i       ,  already  described  by  Hinsberg(J.?2.naZe», 

237,  327).  '  H.  G.  C. 

Dihydromethylketole.  By  E.  Bamberger  and  H.  Sternitzki 
(Ber.,     26,     1291— 1307).— Dihydromethylketole     is    converted     by 

nitrous    acid   into   the    nitrosamine,    C6H4<[n^.-|^^.>>CHMe,    which 

has  been  obtained  in  beautiful  prisms  belonging  to  the  rhombic 
system,  a  :  6  :  c  =  0*4673  :  1  :  1*5398.  When  this  compound,  dis- 
solved in  dry  ether,  is  treated  with  absolute  alcoholic  hydrogen 
chloride,  it  is  converted  into  the  isomeric  paranitrosodihydrorrietliyl- 
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hetole,  NO-C6H3<^S'>CHMe.      This  crystallises    in    small,  yellow 

needles,  melts  at  103 — 105°,  and  yields  pure  ^reen  solutions.  The 
hydrochloride  forms  small,  yellowish-brown  crystals,  darkens  at  160°, 
melts  at  168°  with  decomposition,  and  when  reduced  with  tin  and 
hydrochloric  acid,  yields  paramidodihydromethylketole  (see  this  vol., 
i,  469). 

/-ITT     

Dinitrosodihydromethylketole,  NO*C6H3<]-x^/-[s^QN>CHMe,  is  obtained 

by  adding  sodium  nitrite  to  an  aqueous  solution  of  the  above  hydro- 
chloride. It  crystallises  in  slender,  moss-green  needles,  and  melts  at 
105—106°. 

pXT      

Nitronitrosodihydromethylhetole,  N02*C6H3<Cio-/T^Q\^CHMe,  is  ob- 
tained by  shaking  the  nitrosamine  of  the  hydroketole  with  dilute 
nitric  acid.     It  crystallises  in  lustrous  leaflets,  melts  at  1335°,  and 


does  not  give  the  nitroso-reaction. 


n-Methyldihydromethylketole,   CeHi-c:^^,  j^^^CHMe,   is   obtained  by 

gradually  adding  methylic  iodide  to  well-cooled  hydromethylketole, 
and  completing  the  reaction  by  heating  on  the  water-bath.  It  is  a 
colourless  oil,  boils  at  222 — 225"  under  722  mm.  pressure,  and  is  very 
similar  to  ^i-methyltetrahydroquiuoline.  The  methiodide  crystallises 
in  beautiful,  colourless  prisms,  and  melts  at  211°. 
n-JDim  ethy Idihydrom ethylketo  Hum  hydroxide, 

.CH. 


^«S^<SM;.(OH)>CHMe, 

is  obtained  by  shaking  the  preceding  methiodide  with  silver  hydr- 
oxide. It  crystallises  in  long,  lustrous  needles,  and  decomposes  at 
100°  to  yield  methyl  alcohol  and  methyldihydromethylketole. 

Nitro-n-methyldihydromethylhetole,  N03'C6H3<-[^^^>>CHMe,  is  ob- 

lained  by  treating  the  tertiary  base  dissolved  in  sulphuric  acid  with 
potassium  nitrate.  It  crystallises  in  dark  red  needles,  melts  at 
48 — 49°,  and  is  soluble  in  dilute  mineral  acids. 

Dihydromethylketole  condenses  with  ethylic  acetoacetate  and 
ethy  lie  malonate  in  a  similar  way  to  tetrahydroquinoline,  and  yields 
compounds  of  the  same  type  as  juloline.  The  author  proposes  to 
name  the  simplest  compound  liloline.  In  the  case  of  dihydromethyl- 
ketole, a  better  yield  of  the  condensation  product  is  obtained  with 
ethylic  malonate  than  with  ethylic  acetoacetate,  and  alsQ  the  inter- 
mediate bicyclic  anilide  has  been  isolated. 

Ethylic  dihydromethylketolyl-jS-hetopropionate, 

CH2<g™^>]Sr-CO-CH3-COOEt, 

is  obtained  by  cautiously  heating  molecular  proportions  of  dihydro- 
methylketole and  ethylic  malonate  on  the  sand-bath  for  seven  hours. 
If  the  temperature  is  allowed  to  rise  to  240 — 250°,  a  further  action 
takes   place,  and   the   lilolidine  is  formed.     It  crystallises   in  long, 
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prismatic  needles,  melts  at  209°,  and  in  alcoholic  solution  gives  a 
deep  reddish-brown  coloration  with  ferric  chloride.  It  is  easily 
soluble  in  alkalis,  and  is  precipitated  unchanfred  by  acids.  The 
aqueous  solution  of  the  sodium  salt  gives  insoluble  precipitates  with 
many  metallic  salts.  The  barium  salt  forms  small,  transparent 
crystals. 

cx,i-Methyl-ocr^-diketoUlolidine,   CeH;^  p^-p-p^^^^^^-yN,  is  obtained  by 

heating  the  preceding  compound  with  concentrated  hydrochloric 
acid  at  150 — 160°.  It  crystallises  in  white,  nacreous  leaflets,  melts 
at  298°,  and  is  soluble  in  concentrated  mineral  acids  and  in  alkalis. 
The  sodium  salt  gives  insoluble  precipitates  with  salts  of  the  heavy 
metals.  The  hydrochloride  crystallises  in  long,  colourless  needles,  and 
decomposes,  on  exposure  to  air,  into  hydrogen  chloride  and  the  free 
base.  When  treated  with  sodium  nitrite  in  acetic  acid  solution,  it 
yields  a  bluish-green  dye,  and  a  nitroso-derivative  which  crystallises 
in  small,  spherical  aggregates,  and  melts  at  151 — 152°. 

Benzoyldihydromethylketole,  when  oxidised  in  alkaline  solution 
with  potassium  permanganate,  yields  the  following  products : — 
Benzoylanthranilic  acid,  56  per  cent. ;  benzoic  acid,  32  per  cent.  ; 
acetylanthranilic  acid,  1  per  cent. ;  benzamide,  0*5  per  cent. ;  a  trace 
of  methylketole,  and  a  large  quantity  of  oxalic  acid. 

CH 

Benzoyldihydromethylketole,     C6H4<^-j^o^>-CHMe,    crystallises     in 

beautiful,  transparent  prisms,  and  melts  at  91 '5°. 

To  determine  the  position  of  the  nitroso-group  in  nitrosodihydro- 
methylketole,  the  author  has  endeavoured  to  prepare  paramidodihydro- 
methylketole  synthetically  by  converting  paranitrophenylhydrazine 
into  paranitrophenylhydrazoneacetone,  and  treating  the  latter  with 
stannous  chloride  and  then  with  reducing  agents. 

Faranitrophenylhydrazoneacetone  crystallises  in  long,  golden-yellow 
needles,  and  melts  at  148 — 148'5°.  When  heated  with  stannous 
chloride,  it  yields  a  brown  melt,  and  on  subjecting  this  to  steam  dis- 
tillation, a  compound  is  obtained  which  crystallises  in  colourless 
needles,  and  melts  at  61 — 62°.  A  nitromethylketole  could  not  be 
isolated  from  the  product.  E.  C.  R. 

Action  of  Phenylhydrazine  on  Lactones.  By  J.  Ephraim 
(Ber.,  26,  1376 — 1378  ;  compare  Meyer  and  Saul,  this  vol.,  i,  473). 
— When  the  unsaturated  lactone  benzalphthalide  is  heated  with 
phenylhydrazine,  condensation  occurs,  and  a  substance  is  obtained 
which  crystallises  in  white  needles  melting  at  171 — 172°,  and  is  not 
affected  by  hydrochloric  acid  at  180°.  It  may  also  be  obtained  by 
heating  deoxybenzo'inorthocarboxylic  acid  with  phenylhydrazine  iii 

alcoholic  solution,  and  is  doubtless  a  derivative  of  phthalazone  (this 

r\  XT 
vol.,  i,  346),  S-phenyl-1-henzylphthalazone,  CO<:^-j^^p|  ^C'CHoPh. 

C.  F.  B. 

Phenylnaphthalenes  and  Zincke's  Hydrocarbon  CieHia-    By 

R.  MoHLAU  and  R.  Berger   (Ber.,  26,  1196— 1200).— By  the  inter- 
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action  of  solid  diazobenzene  chloride  and  naphthalene  in  presence  of 
aluminium  chloride,  a-  and  /3-phenylnaplithalenes  are  formed,  together 
with  benzeneazonaphthalene  and  chlorobenzene  ;  the  product  is  treated 
with  stannous  chloride  and  hydrochloric  acid,  and,  on  purification 
and  subsequent  distillation,  the  phenylnaphthalenes  are  obtained  in 
the  fraction  boiling  above  260°  under  a  pressure  of  160  mm.  The 
yield  from  110  grams  of  aniline  hydrochloride  is  54*5  grams,  nine- 
tenths  of  which  consists  of  the  a-derivative. 

a-Phenylnaphthalene  is  separated  from  the  ^-compound  by  freez- 
ing ;  it  is  a  pale  yellow  liquid  with  a  faint  blue  fluorescence,  boiling  at 
324 — 325°  ;  on  oxidation  with  potassium  permanganate  in  acid  solu- 
tion, orthobenzoylbenzoic  acid  is  formed. 

/iJ-Phenylnaphthalene  crystallises  from  dilute  alcohol  in  slender, 
lustrous  plates,  melts  at  101 — 102°,  and  is  volatile  with  steam ;  on 
oxidation  with  chromic  anhydride  in  acetic  acid  solution,  it  is  con- 
verted into  a  quinone,  C16H10O2  (m.  p.  109 — 110°),  which  is  identical 
with  that  obtained  by  Zincke  and  Breuer  from  the  hydrocarbon  formed 
bj  the  interaction  of  phenyl  glycol  and  phenylacetaldehyde. 

J.  B.  T. 

Essential  Oil  of  Niaouli.  By  G.  Bertrand  {Compt.  rend.,  116, 
1070 — 1073). — Essential  oil  of  niaouli,  obtained  from  Melaleuca 
t) iridijlora ,  a  tree  which  grows  abundantly  in  New  Caledonia,  is  a 
pale  yellow  oil  with  a  greenish  tinge,  and  a  sweet  odour  resembling  that 
of  oil  of  cajeput.  It  is  prepared  by  distilling  the  leaves  with  water, 
the  yield  being  2*5  per  cent,  of  the  weight  of  the  leaves.  It  is  some- 
what viscous  and  is  dextrogyrate;  sp.  gr.  at  12°  =  0"922. 

Essential  oil  of  niaouli  contains  minute  quantities  of  valeric  acid, 
ethylic  valerate,  benzaldehyde,  and  amyl  alcohol.  It  consists  chiefly 
of  a  terebenthene  boiling  at  155 — 156°  and  a  liquid  boiling  at 
173 — 175°.  The  terebenthene  is  a  mobile  liquid  with  the  usual  odour 
of  terebenthene;  sp.  gr.  at  12°  =  0*865;  specific  rotatory  power 
[a]D  =  +36°  3'.  It  yields  a  crystalline  hydrochloride  which  in 
alcoholic  solution  has  a  specific  rotatory  power  [ajp  +25°  9'. 

The  fraction  boiling  at  173 — 175°  when  cooled  to  —6°  yields 
crystals  of  an  eucalyptol,  which  melts  at  1°  and  boils  at  175° ;  sp.  gr. 
at  12°  =  0-930 ;  vapour  density  =  5*28.  When  treated  with  dry 
hydrogen  chloride  at  —10°,  it  yields  a  crystalline,  unstable  compound, 
2CioHi80,HCl,  which  is  immediately  decomposed  by  water  with 
.separation  of  eucalyptol.  The  portion  remaining  liquid  at  —6°  is  a 
mixture  of  the  eucalyptol  with  a  citrene  having  a  Isevorotatory  power 
of  about  -20°. 

The  smaller  fraction  of  the  original  oil  boiling  above  180°  consists 
of  a  terpilenol  having  a  laevorotatory  power  of  [ajc  =  —  2*^  10'. 

It  is  noteworthy  that,  leaving  aside  the  terebenthene,  oil  of  niaouli 
contains  eucalyptol,  a  citrene,  and  a  terpilenol,  and  in  this  respect 
resembles  the  terpinol  obtained  by  List  by  the  action  of  dilute  acids 
on  the  terpin  resulting  from  the  spontaneous  hydration  of  terpenes. 

C.  H.  B. 

Liquid  Isomeride  of  Hydrocamphene.  By  L.  Bouveault 
(Compt.  rend.,  116,  1067— 1070).— The  product  obtained  by  the 
action  of  dry  hydrogen  chloride  on  oil  of  turpentine  was  heated  to 
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boiling  and  gradually  mixed  with  sufficient  sodiam  to  remove  the 
whole  of  the  chlorine,  and  the  product  was  repeatedly  fractionated, 
the  hydrocamphene  being  removed  by  repeated  cooling  and  crystal- 
lisation. A  fraction  was  thus  obtained  boiling  at  148 — 151°  and 
yielding  no  crystals  when  cooled;  its  composition  corresponded  with 
a  mixture  of  75  parts  of  a  hydrocarbon  CioH,s  and  25  parts  of  a 
hydrocarbon  CioHie-  Treatment  of  this  fraction  with  hydrogen 
chloride  does  not  remove  the  whole  of  the  terpene,  but  this  is  readily 
effected  by  treatment  with  bromine  in  chloroform  solution,  and  on 
fractionating  the  product,  a  colourless  liquid  boiling  at  148 — 149°  is 
obtained.  It  has  the  composition  C10H18,  and  its  vapour  density 
corresponds  with  the  molecular  weight  138.  This  liquid,  which  has 
a  faint  odour  of  oranges,  is  isomeric  with  hydrocamphene,  from 
which  it  is  readily  distinguished  by  its  boiling  point  and  the  fact  that 
it  does  not  crystallise.  It  seems  also  to  be  isomeric  with  the 
oamphene  hydride  obtained  by  Berthelot  by  the  action  of  hydrogen 
iodide  on  oil  of  turpentine. 

The  new  hydrocarbon  is  not  attacked  by  bromine  or  by  fuming 
sulphuric  acid  at  the  ordinary  temperature.  The  author  calls  it  pro- 
visionally hydropinene.  C.  H.  B. 

Action  of  Zinc  on  Chlorocamplior :  Relation  between 
Camphor  and  Carvacrol.  By  A.  Etard  (Gompt.  rend.,  116, 
1186 — 1139). — When  monochlorocamphor  mixed  with  about  10  per 
<.*ent.  of  zinc  chloride  is  boiled  without  distillation  until  evolution  of 
hydrogen  chloride  ceases  and  is  then  distilled,  carvacrol  is  obtained 
in  quantity  corresponding  with  65  per  cent,  of  the  calculated  yield. 
At  the  same  time  some  carbonic  oxide  is  evolved  and  a  hydrocarbon 
C9H16  is  formed.     It  boils  at  137=^ ;  sp.  gr.  at  15°  =  0-795  ;  index  of 

refraction    Mj)  =  1-434,    R  =  V-  =  40*58.      The   value   cal- 

712  —  2^ 

culated  on  the  assumption  that  there  are  no  double  bonds  is  39*32. 
This  hydrocarbon  seems  to  be  identical  with  the  campholene  of 
de  Lalande,  Kachler,  and  Ziirrer.  It  would  follow,  therefore,  that  the 
benzene  ring  has  been  broken  and  the  campholene  corresponds  with 
the  camphorone  that  yields  a-methylglutaric  acid  on  oxidation.  The 
hydrocarbon  CsHu,  from  which  campholene  is  supposed  to  be  de- 
rived, cannot  be  a  tetrahydro-xylene,  for  it  is  derived  from  camphoric 
anhydride  or  copper  camphorate  with  loss  of  carbonic  anhydride. 

Chlorocamphor  seems  to  behave  as  a  hydrochloride  of  carvacrol  and 
in  this  respect  is  strictly  analogous  to  carvol  hydrochloride.  It  follows 
that  camphor  may  be  regarded  as  a  hydrocarvacrol,  and  the  fact  that 
it  does  not  dissolve  in  alkalis  is  not  surprising  in  view  of  the  fact  that 
the  phenolic  function  of  carvacrol  itself  is  very  weak  and  is  necessarily 
diminished  by  hydrogenation.  C.  H.  B. 

Camphoric  acid  Derivatives.  By  H.  Rupe  and  C.  Maull  (Ber., 
26,  1200 — 1202). — Bromocamphoric  anhydride  is  readily  prepared 
according  to  Volhard's  method  by  the  action  of  bromine  and  phos- 
])horus  on  camphoric  anhydride  ;  it  easily  reacts  with  certain  bases, 
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crystalline  compounds  of  the  type  NHR'CsHiaCsOs  have  been  ob- 
tained with  aniline,  paratoluidine,  phenylliydrazine,  and  piperidine. 
The  anilidoanhydride  melts  at  123°  and  on  hydrolysis  with  soda, 
yields  the  corresponding  acid,  whic  h  melts  at  154°. 

By  the  action  of  hydrochloric  acid  on  the  anilidoanhydride,  hydr- 
oxy camphoric  acid  lactone   (camphanic  acid),  COOH-CgHia^  i     ,   is 

CO 

formed. 

On  treatment  of  bromocamphoric  lactone  with  zinc-dust  and  acetic 
acid,  camphoric  acid  is  regenerated. 

The  formation  of  tetrahydro-xylene  from  water  and  camphanic  acid, 
as  observed  by  Wreden,  cannot  be  confirmed  ;  a  mixture  of  lauronolic 
acid  and  camphoric  lactone,  which  boils  at  210°,  appears  to  be  the 
only  product. 

Tetrahydro-xylene  is  obtained  by  the  distillation  of  calcium  camph- 
anate  ;  it  boils  at  118 — 122°,  and  instantaneously  decolorises  potassium 
permanganate  and  bromine  water.  J.  B.  T. 

Camphoric  acid.  By  K,  Auwers  and  H.  Schnell  {Ber.,  26, 
1517 — 1532). — The  action  of  bases  on  bromocamphoric  anhydride 
does  not  take  place,  according  to  the  authors,  in  correspondence  with 
the  equation 

CsH,3Br<^2>0  +  2NH,Il  =  NHR-C8H,3<^Q>0 

+  NH^R-HBr, 

as  Rupe  and  Maull  (preceding  abstract)  assert,  but  rather  with  the 
equations 

C8Hi3Br<^^>0  +  2NH2R  =  NHR-CO-C8Hi3Br-COOH 

CO 
-f-  NH2R  =  NHR-CO-C8Hi3<  I      +  NHaRBr. 

Thus  what  Rupe  and  Maull  supposed  to  be  anilidocamphoric 
anhydride  is  the  anilide  of  camphanic  acid.  The  chief  evidence  in 
favour  of  this  view  is  that  the  acid  obtained  from  such  a  compound 
by  the  action  of  soda  is  monobasic,  not  bibasic. 

(7amp/^oram^c  ac2cZ,  NHa'CO'CsHu'COOH,  prepared  from  camphor]^5 
anhydride  and  aqueous  ammonia,  melts  at  174 — 175°,  and,  when  pure, 
easily  gives  olf  ammonia  on  boiling  with  dilute  soda  (compare  Claisen 
and  Manasse,  this  vol.,  i,  479). 

Gamphormethylamic  acid,  NHMe'CO'CsHi/COOH,  obtamed  from 
camphoric  anhydride  and  33  per  cent,  methylamine  solution,  whrn 
recrystaliised  from  aqueous  acetone,  forms  rhombic  prisms,  and  melts 
at  225°.     It  is  a  monobasic  acid  easily  soluble  in  hot  water. 

Camphordimethylamic  acid,  NMe2'CO*C8Hu'COOH,  forms  lonp-, 
pointed  prisms,  and  melts  at  186 — 187°.  It  dissolves  with  decompo- 
sition in  hot  water. 

Bromocamphoric  anhydride,  when  headed  with  water,  yields 
camphanic  acid,  and,  when  warmed  for  two  hours  on  the  water-bath 

VOL.  LXIV.   i.  2  p 
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aqueous  alcohol  containinj?  a  little  potassinm  cyanide,  s'lYes  ethylic 
kanate.     This  salt  melts  at  62°  and  boils  at  195 — 196". 


with 
camphanate. 

Camphanamide  is  formed  when  dry  ammonia  is  led  into  a  solution 
of  bromocamphoric  anhydride  in  boiling  chloroform.  It  may  also  be 
produced  by  acting,  at  the  ordinary  temperature,  on  ethylic  camphanate 
with  aqueons  ammonia.  It  melts  at  208°,  is  easily  soluble  in  water, 
alcohol,  hot  benzene,  and  chloroform,  and  insoluble  in  light  petroleum. 
By  heating  with  10  per  cent,  potash  solution,  it  may  be  convei-ted  into 
hydroxij  camphor  amic  acid,  NH2*CO*C8Hi3(OH)*COOH,  melting  at 
155 — 156°.     The  calcium  salt  crystallises  with  2  mols.  of  water. 

Oamphanmethylamide  is  the  product  of  the  interaction  of  bromo- 
camphoric anhydride  and  methylamine  solution,  much  heat  being 
evolved  on  its  formation.  It  melts  at  138",  and  is  soluble  in  water, 
and  organic  solvents  except  light  petroleum.  It  is  easily  converted 
by  dilute  potash  solution  into  the  potassium  salt  of  hy droxy camphor- 
methylamic  acid,  NHMe-CO-C8Hi3(OH)-COOH,  which  melts  at  156° 
with  decomposition. 

Camphananilide  is  formed  in  boiling  chloroform  solution  from 
aniline  and  bromocamphoric  anhydride.  It  melts  at  126°,  is  insolu- 
ble in  water,  but  soluble  in  alcohol,  ether,  chloroform,  and  benzene. 
It  is  transformed  into  hy  droxy  cam^phoranilic  acid  by  heating  in  alcoholic 
solution  with  slight  excess  of  potash,  and  acidifying.  This  acid 
melts  at  151°  and  passes  easily  into  camphananilide. 

Camphanphenylhydrazide  is  obtained  in  the  same  way  as  the  anib'de. 
It  forms  white,  silky  needles  melting  at  193°.  J.  W. 

Bromal  Borneolates.  By  J.  Mingcin  (Com,pt.  rend.,  116,  889 — 
891). — Bromal  combines  readily  with  the  various  modifications  of 
borneol,  forming  products  which  can  be  crystallised  from  toluene. 
The  borneolates  formed  have  the  composition  CBr3'CH(OH)-OC,oHi7. 
That  derived  from  racemic  borneol  crystallises  well  only  from  light 
petroleum.  The  products  from  the  borneols  have  the  following  melting 
points  and  molecular  rotatory  powers  when  dissolved  in  toluene. 


M.  p. 

Rotatory  power. 

Dextrogyrate  borneol   .... 

105—109° 

[a]j,="+52-4° 

L^vogjrate           ,,          

105—109 

[a]D  =  -52-4 

Racemic                 ,,          

79—  82 

[^]d  =         0 

The  inactive  borneol  (a/3-)  yields  a  viscous,  non-crystallisable  liquid, 
with  a  rotatory  power  [ajn  =  —  3"4°. 

Combination  of  bromal  with  the  isocamphols  takes  place  somewhat 
less  readily,  but  the  products  are  similar.  C.  H.  B. 

New  Isomerides  of  Santonin  and  Santonous  acid.    By  A. 

Andreocci  {Ber.,  26,  1373 — 1376). — When  santonin  is  dissolved  in 
fuming  hydrochloric  acid,  and  the  solution  allowed  to  remain  in  a 
cool  place,  desmotroposantonin  crystallises  out.  This  substance  is 
isomeric  with  santonin,  and  has  the  constitution 

HC:CMe-C-CH,-CH 0^  ^^ 

I  II  I  >C0, 

0H-C:CMe-C-CH3-0H-CHMe^       ' 
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the  CHj'CO  group  of  santonin  having  been  doubtless  converted  into 
CH!C(OH).  It  foi-ms  small,  white  needles,  melts  at  260"^  when 
qaickly  heated,  and  has  specific  rotation  +112°.  It  has  lost  the 
ketonic  properties  of  santonin,  bat  has  acquired  phenolic  propertie«, 
for  it  yields  an  acetyl  derivative,  melting  at  156°.  It  retains  the 
lactonic  properties  of  santonin.  When  reduced  with  zinc  and  acetic 
acid,  it  yields  desmotroposantonous  acid  (di7)iethi/lhydroxytetrahydror 
7iaphthylpropionio  acid),  CisHaoOs,  which  melts  at  175°,  has  the  specific 
rotation  —53*3°,  is  converted,  by  fusion  with  potash  into  propionic 
acid  and  dimethylnaphthol  (Me2  :  OH  =  1:4:  3),  and  is  isomeric 
with  santonous  acid.  C.  F.  B. 

Dihydroxypyridines.  By  S.  Buhemann  (Ber.,  26,  1559—1561 ; 
compare  Trans.,  1893,  259,  874). — The  author  points  out  the  strong 
analogy  which  exists  between  the  aa'-dihydroxypyridines  and  resor- 
cinol;  the  former  yield,  with  phthalic  anhydride,  phthaleins  having 
a  red  odour  and  blue  fluorescence,  and  give,  with  ferric  chloride  in 
aqueous  solution,  yellow  colouring  matters,  which  are  probably 
hydroxyquinones.  Besorcinol  and  its  derivatives  yield  colouring 
maitters  when  oxidised  in  ammoniacal  solution,  and  the  dihydroxy* 
pyridines  behave  in  a  similar  manner  ;  the  colouring  matters  formed 
have  a  cantharidin  lustre,  and  dissolve  in  alcohol  with  a  bluish  colour^ 
and  in  acetic  acid  with  reddish-violet  colour.  They  are  at  present 
undergoing  further  investigation. 

Bromine  acts  on  dihydroxypyridines,  with  formation  of  substitution 
products;  thus,  methyldihydroxypyridine  yields  a  dibromo-deviYSitive, 
C6H5Br2]N'02,  which  crystallises  in  yellow  needles,  and  melts  with 
decomposition  at  145°.  It  is  not  aifected  by  warm  water  or  cold 
dilute  potash,  but  decomposes  on  boiling  with  either  water  or  alkalis. 

H.  G.  C. 

Action  of  Chloral  on  Pyridine  Bases  from  Messel.  By  A. 
EiNHORN  and  A.  W.  Gilhody  (Ber.,  26,  1414— 1422).— A  mixture  of 
pyridine  bases,  obtained  in  distilling  the  bituminous  shale  of  Messel, 
near  Darmstadt,  was  separated  into  two  portions,  boiling  respectively 
below  137°  and  from  137°  to  160°,  and  these  portions  were  treated 
separately  with  chloral,  as  described  in  Abstr.,  1892,  75.  From  the 
first,  the  compound  of  chloral  with  2-picoline  was  isolated;  from  the 
second,  a  compound  with  2  :  6-lutidine,  hitherto  unknown. 

2  :  6-Picolyl-iv-trichloro-oc-hydroxypropane  (2  :  Q-lutidine  chloral)^ 
C5NEl3Me-CH2-CH(OH)-CCl3,  forms  small,  lustrous  tables  melting  at 
105"5°.  The  hydrochloride  (+  H2O)  crystallises  in  cubes,  melting  at 
134° ;  the  hydrobromide  in  small  plates,  melting  at  113*5° ;  the  platino- 
chloride  in  orange-coloured  plates,  melting  with  decomposition  at 
210° ;  and  the  aurochloride  in  yellow,  transparent  needles,  melting  at 
165°.  When  the  hydrochloride  is  boiled  with  alcoholic  potash  in 
excess,  2 :  ij-picolylac7-ylic  acid,  CsNH^e-CHiCB'COOH,  is  obtained; 
it  forms  rhombic  tables,  melting  at  169'5° ;  the  hydrochloride  crystallises 
in  small  plates,  melting  at  234°;  and  the  platino chloride  in  lustrous,' 
yellow  crystals,  melting  with  decomposition  at  231°;  metallic  salts 
may  also  be  prepared.  If,  instead  of  alcoholic  potash,  aqueous  sodium 
carbonate  is  used,  then  2 :  '6-picolyl-oL-hydroxypropionic  (2  :  6-pico/yl- 

2  p  2 
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lactic)  acid,  C6NH3Me-CH2-CH(OH)-COOH,  is  obtained,  and  may  be 

isolated  by  mtans  of  the  copper  salt;  it  forms  tiny,  quadrangular 
crystals,  melting  at  166°.  The  platinochloride  forms  oiange-red 
crystals,  melting  at  185°;  the  aurochloride  ( -\-  H2O)  yellow  tables, 
melting  at  100°,  when  anhydrous  at  143 — 144°.  The  normal  cropper 
salt  is  blue,  and,  when  recr^  stall ised  from  boiling  water,  is  pai*tially 
decomposed  into  the  green  basic  salt, 

(C6NH3Me-CH2-CH(OH)-COO)2Cu,CuO  +  l^H^O. 

C.  F.  B. 

Tetrahydroisoquinoline.  By  E.  Bamberger  and  W.  Dieckmanv 
(Ber.,  26,  1205 — 1221). — In  spite  of  the  close  similarity  of  quinoline 
and  isoquinoline  in  propertits,  the  tetrahydro-derivatives  of  theso 
compounds  should  exhibit  considerable  differences,  since  tetrahydro- 

PH  •PTT 
quinoline,  C6H4<^  1       ,  may  be  regarded  as  an  alkylaniline,  but 

NJEI'  OH2 

Oxl2'CH2 

tetrahydroisoquinoline,  C6H4<C         X-^ ,    as     a     benzylamine    base, 

closely  related  to  piperidine  ;  this  proves  to  be  correct,  as  the  latter  has 
an  alkaline  reaction,  readily  combines  with  carbonic  anhydride  and 
carbon  bisulphide,  and  with  diazo-compounds  yields  diazoamido- 
derivatives.  The  preparatitn  of  tetjahydroisoquinoline  from  com- 
mercial isoquinoline  containing  60  per  cent,  of  quinoline  is  described. 
The  following  reactions,  in  addition  to  those  already  known,  serve  to 
characterise  the  base ;  potassium  dichromate  does  not  give  either  a 
precipitate  or  a  coloration  ;  bromine  water  gives  a  yellow,  oily  preci- 
pitate ;  potassium  ferrocyanide  produces  a  colourless  salt,  crystallis- 
ing in  needles ;  with  benzoquinone,  a  red  coloration  is  obtained, 
changing  to  carmine  on  warming;  calcium  hypochlorite  gives  an  oily 
chlorimide,  the  alcoholic  solution  of  which  produces,  with  aniline  and 
hydrochloric  acid,  a  green  colour,  changing  to  violet-red  on  warming. 
The  mercurocMoride  is  crystalline,  and  melts  at  151°;  the  picrafe 
crystallisfs  in  lustrous,  yellow  needles  melting  at  195°. 

The  authors  remark  that  the  hydroquinolines  also  give  character- 
istic colours  with  quinone,  tetrahydroquinoline  yielding  a  deep  violet- 
blue  coloration. 

Diazoaiiiidvhenzenetetrahydroisoqmnoline^  CgNHm'^-.-Ph,  is  prepared 
by  the  action  of  diazobenzene  nitrate  or  chloride  on  tetrahydroiso- 
quinoline in  presence  of  sodium  acetate,  and  crystallises  from  light 
petroleum  in  colourless,  long,  prismatic  plates,  melting  at  61*5°.  The 
compound  exhibits  all  the  properties  of  the  diazoamido-derivatives, 
gives  a  red  coloration  with  molten  resorcinol,  a  violet- red  colour  with 
glacial  acetic  acid  and  a-naphthylamine,  whilst,  on  heating  with  acids, 
the  criginal  base  is  regenerated,  together  with  phenol  and  nitrogen  ; 
it  does  not  explode  when  heated.     The  picrate  cry.^tallises  in  needles. 

Nitrosotetrahydroisoquinoline,  CgNHio'NO,  is  formed  by  heating  the 
teti  a  hydro-base  with  sodium  nitrite  and  dilute  hydrochloric  acid,  and 
crystallises  from  light  petroleum  in  slightly  coloured,  strongly  refrac- 
tive, fat  needles,  melting  at  53°;  it  is  soluble  in  concei  trated  hydro- 
chloric acid,  from  which  it  is  precipitated  unchanged  on  dilution. 
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Ttitrahydroisoquintllyie  tetraJiudroisoquinoyldithiocarhamate, 
C9NH,o-CSSH,C9NHn, 
crystallises  from  alcoliol  in  colourless  needles,  wMcli,  after  previons 
softening,  melt  at  173 — 174°  with  decomposition.  The  cop'per  salt  is 
reddish-brown  and  amorphous  ;  the  lead  salt  is  colourless  and  amorph- 
ous ;  the  mercuric  salt  is  crystalline ;  tlie  silver  salt  pale  yellow,  turn- 
ing black  on  warming. 

Tetra^hi/droisoquinoylcarhamide,  CgN'Hio'CONHa,  crystallises  in 
colourless,  lastrous  plates,  melting  at  169°. 

Phenyltetrahydroisoquinoylcarbamide,  CgNHio'CO'NHPh,  is  de- 
posited from  alcohol  in  stellate  groups  of  slender  needles,  melting  at 
144°. 

Phenyltetraliydroisoquinoylthiocarhamide,  OoNHio'CS'NHPh,  crystal- 
lises from  alcohol  in  slender,  lustrous  needles,  and  melts  at  140°. 
Attempts  to  methylate  the  tetrahydro-base  were  unsuccessful;  by 
the  action  of  methylic  iodide,  the  quaternary  iodide  is  formed,  and 
is  deposited  from  alcohol  in  lustrous  needles  or  plates  melting  at  189°. 

AcetyHt'trahydroisoquinoline  is  crystalline,  melts  at  46°,  and  boils  at 
220 — 225°  under  a  pressure  of  70  mm.  The  benzoyl  derivative 
iorms  highly  refractive,  rhombic  crystals,  melts  at  129°,  and  boils 
with  decomposition  at  245 — 250°  under  a  pressure  of  about  50  mm. 

Benzoyltetrahydroisoquinoline,  on  oxidation  with  potassium  per- 
manganate in  alkaline  solution,  yields  ortho-w-benzoylamidoethylbenzdc 
acid,  COOH'CeHi'CHa'CHo'NHBz,  which  closely  resembles  benzoyl- 
amidovaleric  acid  and  benzoylhomoconiic  acid  from  piperidine  and 
coniine  respectively;  the  acid  is  insoluble  in  benzene  and  light  petr- 
oleum, and  crystallises  from  water  or  ethylic  acetate  in  clusters  of 
silky,  lustrous  needles  or  prisms,  which  melt  at  172°;  it  is  soluble  in 
concentrated  hydrochloric  acid,  is  reprecipi fated  on  dilution,  and 
appears  to  be  without  physiological  action.  The  yield  is  5U — 60  per 
cent.,  benzoic  acid  (15  per  cent.),  benzamide  (6  per  cent.),  phthalic 
acid  (20  per  cent.),  and  traces  of  oxalic  acid  being  also  formed,  together 
with  a  ketonic  acid,  which  could  not  be  isolated.  The  salts  of  the 
heavy  metals  are  almost  all  extremely  sparingly  soluble ;  the  silver 
salt  is  crystalline  and  stable  towards  light ;  the  lead  salt  is  amorphous 
and  soluble  in  chloroform  or  alcohol;  the  copper^  barium,  and  calciiim 
salts  crystallise  in  small,  lustrous  plates. 

Benzoylhydroisocarbostyril,  C6H4<^  I       ,  is  prepared  by  heating 

OH2*CH2 
the  acid  with  acetic  anhydride,  and  crystallises  from  alcohol  in  long, 
lustrous  prisms  and  in  slender  needles  melting  at  132° ;  the  compound 
is  hydrolysed  by  soda,  with  formation  of  benzoic  acid  and  hydroiso- 
carbostyril  (see  below). 

Amidoethylbenzoic  acid,  COOH*C6H4*CH2'CH.j*NH2,  is  obtained, 
together  with  benzoic  acid  and.  hydroisocarbostyrll  (see  below),  by 
heating  benzoylamidoethylbenzoic  acid  with  concentrated  hydro- 
chloric acid  in  a  sealed  tube  at  150 — 160°  ;  after  purification  and  treat- 
ment of  the  hydrochloride  with  silver  oxide  in  alcoholic  solution,  the 
acid  crystallises  in  small,  lustrous,  highly  refractive  neeJles,  which 
melt  at   160 — 165°.     The  salts  formed  both  with  mineral  acids  and 
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heavy  metals  are  readily  soluble  in  water.  The  yield  is  30  per  cent. 
of  the  bLUzojlamido-acid  employed,  together  with  an  equal  quantity 
of  hydroisocarbostyril.  The  hydrochloride  crystallises  from  alcohol  in 
colourless  plates  melting  at  199 — 2U0°.  The  platinuchloride  is  de- 
posited from  water  in  slender,  yellow  needles,  which  melt  at  230° 
with  decomposition. 

Hydroisocarhostyril,      CJIi<^  I  {dihydroisoquinolone),      is 

formed  by  heating  benzoylhydroisocarbostyril  with  soda  ;  by  heating 
the  benzoyl-acid  with  hydiochloric  acid  (i>ee  above)  ;  by  the  evapora- 
tion of  the  amido-acid  or  the  hydrochloride  in  aqueous  solution,  or  by 
lieating  the  amido-acid  above  its  melting  point;  it  is  most  readily 
prepared  by  distillation  of  the  benzoyl-acid,  benzoic  acid  and  a  little 
benzonitrile  being  also  formed  ;  it  crystallises  from  light  petroleum  in 
groups  of  lustrous  needles,  melts  at  70 — 71°,  and  boils  above  300° 
without  decomposition.  The  compound  closely  resembles  the  alka- 
loids; it  produces  dilation  of  the  pupil,  gives  white,  flocculent  pre- 
cipitates with  phosphomolybdic  acid  and  with  phosphotungstic  acid, 
which  crystallise  from,  water  ;  with  solutions  of  iodine  in  potassium 
iodide  and  of  potassium  bismuthiodide,  reddish-brown  precipitates  are 
produced  ;  it  is  unaffected  by  heating  with  moderately  concentrated 
hydrochloric  acid,  and  is  scarcely  acted  on  by  10  per  cent,  potash. 
Attempts  to  prepare  a  methyl  derivative  were  unsuccessful,  and  it 
could  not  be  converted  into  isocarbostyril,  nor  could  the  latter  com- 
pound be  reduced  to  the  quinoione.     The  acetyl  derivative^ 

is  deposited  from  dilute  alcohol  in  lustrous  crystals,  which  melt  at 
100°.  J.  B.  T. 

Phenometadiazine    Derivatives.      By    A.    Bischler    and    E. 

BuEKART  {Ber.,  26, 1349 — 1353  ;  compare  Abstr.,  1891,  745  ;  this  vol., 

i.  47). — In  addition  to  the  phenometadiazines  already  prepared  by 

Bif^chler's    method,  the  authors  have   prepared    two    oxyphenometn- 

diazines  by  the  action  of  ammonia  on  acidyl-orthamidobenzoic  acids. 

Thus,  when    the  ammonium  salt  of  formyloithamidobenzoic  acid  is 

hea,ted,  it  loses  water  and  is  converted  into  4'-oxyphenometadiazine 

NzzCH 
C6H4<  I     ,  which  has  been  prepared  in  a  different  manner  by 

CO  'N  ri 

Weddige.     The  acetyl  derivative  of  orthamidobenzoic  acid  gives  the 

methyl  derivative  of  this  compound,  which  has  also  been  described 

by  Weddige.      When  acctylorthamidoacetophenone    is    heated  with 

ammonia,  it  yields  2' :  4'-dimethylphenometadiazine,  C6Hj<]  i        ; 

the  latter  is  a  thick,  yellow  oil,  with  a  deep  yellowish-green  fluorescence, 
which  boils  at  249""  under  a  pressure  of  713  mm.,  and  readily  com- 
bines with  2H2O,  to  form  a  crystalline  hydrate  ;  the  latter  forms 
snow-white,  satiny,  felted  needles,  melts  at  72°,  and  loses  water  over 
sulphuric  acid  or  on  warming.     Its  picrate,  CioHioN2,C6ll3N307,  forms 
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yellowisli,  crystalline  crusts,  and  melts  at  170°  with  complete  decom- 
position. 

In  order  to  obtain  the  corresponding  metbylphenometadiazine,  the 
author  endeavoured  to  prepare  tbe  corresponding  formylortharaido- 
acetophenone   by  heating  the   amidoketone  with  formic   acid.     The 

^    ^^^  ^CMeiCH 

resulting  product  has,  however,  the  formula  06-tl4<     n  n  tt  attt  » 

IN  —  L'*0fiLl4*j[N  rl2 

and  is  formed  by  the  condensation  of  2  mols.  of  the  amidoketone  with 
elimination  of  water;  the  amido-group  is  then  acted  on  by  the 
excess  of  formic  acid  with  formation  of  the  formyl  derivative.  The 
first  compound  is  isomeric  with  flavaniline,  and  may  therefore  be 
termed  isojiav aniline.  The  formyl  derivative  crystallises  from  alcohol 
in  short,  chamois  yellow  needles,  and  melts  at  107°  ;  it  is  dissolved 
by  concentrated  hydrochloric  acid,  and,  on  warming,  isoflavaniline 
hydrochloride  separates  as  a  pink  powder  which  decomposes  on  heat- 
ing without  melting.     Its  solutions  have  a  deep  yellow  colour. 

H.  G.  C. 

Phenometadiazine  Derivatives.  By  A.  Bischler  and  F.  J. 
Howell  (Ber.,  26,  138i— 1399;  compare  Abstr.,  1891,  745,  this 
vol.,  i,  47,  and  preceding  abstract). — 2' :  4'-Dimethyi phenometa- 
diazine (preceding  abstract)  is  a  colourless  oil  which  boils  at  249°, 
^nd  has  sp.  gr.  1-0980  at  16°.  The  hydrochloride  (+  IHCl)  is  a 
white  powder.  When  reduced  with  sodium  in  hot  amyl  alcoholic 
solution,  it  yields  tetrahydrodimethylphenornetadiazine,  CioH^No)  which 
was  obtained  in  an  impure  state  as  a  dark-coloured  oil  which  boiled 
at  235 — 242°,  had  sp.  gr.  1*0981  at  16°,  gave  Liebermann's  nitroso- 
reaction,  and  yielded  a  dihenzoyl  derivative,  as  large,  colourless 
prisms  melting  at  155°,  and  a  diacetyl  derivative  as  small,  silky  needles 
melting  at  llU°. 

Propionamidoacetophenone     forms    large    plates     melting    at    68°. 

,     •  ,  .     .  N—  CEt 

4:'-Methyl-2'-ethylphenometadiazine,   C6H4<  ■       ,  is   a   colourless 

oil  which  boils  at  259—260°,  has  sp.  gr.  1'0723  at  16°,  and  solidifies 
when  allowed  to  remain  over  sulphuric  acid  ;  the  hydrochloride  forms 
a  white,  deliquescent  mass;  the  picrate  a  yellow,  crystalline 
powder. 

Butyramidoacetophenone  forms  colourless  prisms,  melting  at  52°. 
4' - Methyl-2' -propylphenometadiazine  forms  a  colourless  oil  which  boils 
at  269 — 270°,  and  has  sp.  gr.  =  1'0546  at  16°  ;  the  picrate  forms  a 
yellow,  the  platinochloride  a  reddish-yellow,  and  the  hydrochloride  a 
deliquescent,  white,  powder. 

Isnbuti/ramidoacetophenone  forms  large  prisms  melting  at  50°. 
4;'-Mefhyl-2'-isopropylphenometadiazi7ie  is  a  colourless  oil  which  boils 
at  268 — 269°,  has  sp.  gr.  1-0556  at  16°,  and  solidifies  partially  on 
standing ;  the  plafinochloride  forms  a  reddish-yellow,  the  picrate  a 
bright-yellow,  powder. 

Benzamidoacetophenone  forms  small  needles  melting  at  98°. 
A<  -Methyl-2' -phenylphenometadiaziv.e  melts  at  90°,  and  forms  stellate 
clusters  of  white  needles  ;  XYiq  picrate  forms  a  bright-yellow,  the  hydra- 
chloride  a  white,  mass.  ' 
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Phenylaceiamidoacetophenone  forms  colourless  prisms  melting  at  79°. 
A' -Methijl-'l' -henzyljpTienometadiazine  melts  at  76°,  and  forms  colour- 
less needles  or  plates. 

Cinnamylamidoacetophenone,  C0Me-C«H4*NH*C0'CH!CHPh,  forms 
large,  rhombic  tables  melting  at  91°.  4:' -Meth>jl-2'-phe?iylethenyl- 
pheiiometadiaziiie  forms  colourless  needles  melting  at  96°,  and  yields 
an  unstable  dibromide.  The  hydrochloride  and  picrate  form  jellow, 
crystalline  powders. 

Chloracetamidoacetophenone  forms  white  needles  melting  at  81°. 
When  heated  with  ammonia,  it  yields  a  mixture  of  different  pheno- 
metadiazines;  probably  it  first  forms  monochlorodimethylpheno- 
me.adiazine,  and  the  chlorine  atom  in  this  reacts  with  excess  of 
ammonia  yielding  primary,  secondary,  and  tertiary  amines. 

Trichloracetamidoacetuphenone  crystallises  in  needles. 

Oxidation  of  Fhenometadiazines. — Phenometadiazines  are  not  readily 
ox  id  sed  by  chromic  acid  or  permanganate.  With  the  former, 
4'-methyl-2'-phenylphenometadiazine  yields  a  little  2'-phenylpheuo- 
metadiazine;  by  the  latter  dibenzoyltetrahydrodimethylphenometa- 
diazine  is  oxidised  to  oxalic  and  benzoic  acids. 

Synthesis  of  Qainoline  Derivatives. — In  the  mother  liquor  from 
4'-methyl-2'-benzylphenometadiazine  was  contained   a  phe-uylmethyU 

■j^TT r^r\  J.  ^ 

oxyquitioUne.    C6H4<r_,^^       i  ^,,  ,  which  had   been  doubtless   formed 
CMe.CPh 

by   direct  condensation,  without    participation    of   ammonia,  of  the 

])henylacetamidoacetophenone,  from  which  it  can  also  be  obtained  by 

the  action  of   cold  alcoholic  potash.      It  forms  long,  silky   needles 

melting   at  275°.      In   a  similar  manner  there  was    obtained   from 

acetamidoacetophenone  a   small    quantity  of    a  methyloxyquinoline, 

melting  at  221*",  identical  with  the  oxylepidine  prepared  by  Knorr 

from  acetacetanilide.  C.  F.  B. 

Oxazolines  and  Thiazolines.  By  A.  Salomo??  (Ber.,  26, 1321 — 
1330).— Bromethylorthotoluamide,  CH,Br-CH2-NH-CO-C6H4Me,  is  ob- 
tained by  shaking  bromethylamine  hydrobromide  with  aqueous  sodium 
hydroxide  and  orthotoluic  chloride.  It  crystallises  in  lustrous  scales, 
melts  at  70 — 71°,  and  is  not  very  sttible. 

fi-OrthotolyloxazoUne,  i         ^^C'CeHiMe,  is  obtained  by  treating  the 

preceding  compound  with  an  alkali.  It  boils  at  254 — 255°  under 
755"5  mm.  pressure,  and  is  volatile  with  steam.  The  picrate  crystal- 
lises in  yellow  needles,  and  melts  at  144 — 145°.  The  platinochloride 
melts  at  188 — 189"  with  decomposition. 

Amidoethylic  orthotulaate,  CeHjMe'COO'CHg'CHa'NH?,  is  obtained 
by  treating  the  above  oxazoline  with  a  molecular  proportion  of  acid  ;  it 
is  a  colourless  oil.  The  /i^c?ro6romi(ie crystallises  in  colourless  tablets, 
aud  melts  at  155—156°.     The  picrate  melts  at  187—188°. 

Chlorethylorthotoluamide,  C2H4C1*NH*C0*C7H7,  is  obtained  by  heat- 
ing the  oxazoline  with  excess  of  hydrochloric  acid  on  the  water-bath. 
It  orystalliscs  in  white  needles,  and  melts  at  72 — 76°. 

^-Bromopropylorthotoluamide,       CHMeBr-CH2-NH-CO-C7H7,       ob- 
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tained  in  a  similar  way  to  the  bromethjl  compound,  crystallises  in 
colourless  needles,  and  melts  at  85 — 86°. 

13-Methylorthothotolyloxazolinej   I  ^^C'CtH?,   is    obtained    by 

lieating  the  preceding  compound  with  alcoholic  potash  on  the  water- 
bath.  It  is  a  colourless  oil,  and  boils  at  257 — 258°  under  763  mm. 
pressure.  The  picrate  crystallises  in  yellow  needles,  and  melts  at 
12S — 129°.  The  platinocJdoride  crystallises  in  rhombic  leaflets,  and 
melts  at  180 — 181°.  When  treated  with  excess  of  hydrochloric  acid, 
it  yields  /3-chloropropylorthotoluamide,  which  crystallises  in  white 
needles,  and  melts  at  84°. 

(•i-Amidopropijlic  orthotoluate  hydrobromide  is  obtained  by  evaporat- 
ing an  aqueous  solution  of  bromopropyltoluamide.  It  crystallises  in 
white  needles,  and  melts  at  139 — 140'.     The/Vee  hase, 

C,H7-COO-CHMe-CH,-NH2, 

is  easily  soluble  in  water.  The  picrate  crystallises  in  yellow  plates, 
and  melts  at  191 — 192°.  The  p)lai:inochloride  melts  at  213 — 214°  with, 
decomposition. 

Broinethylparatoluamide^  prepared  in  the  same  way  as  the  ortho- 
compound,  crystallises  in  white  leaflets,  melts  at  128 — 129°,  and  is 
very  unstable. 

/bL-Faratolyloxazoline  crystallises  in  beautiful  white  needles,  melts  at 
6Q\  boils  at  264 — 265°  under  7bO*2  mm.  pressure,  and  is  volatile  with 
steam.  The  picrate  melts  at  187 — 188".  The  platinochloride  crystal- 
lises in  orange  needles,  and  melts  at  185 — 186°  with  decomposition. 
When  evaporated  with  fuming  hydrochloric  acid,  it  yields  chlorethyl- 
paratoluamide. 

Amidoethyiic  paratoluate  hydrobromide  is  obtained  by  evaporating 
bromethylparatoluamide  with  water.  It  crystallises  in  rhombic 
tablets,  and  melts  at  167°.  The  picrate  crystallises  in  yellow  needles, 
and  melts  at  179—180°. 

ji-Bromopropylparatoluamide  is  very  unstable  and  easily  goes  over 
into  the  oxazoline.  It  crystallises  from  light  petroleum  in  needles, 
begins  to  melt  at  74°,  theu  soLdifies,  and  melts  again  at  157 — 158". 

ji-Methylparatolyloxazoline  is  an  oil,  and  boils  at  2o4 — 265°  under 
754°  mm.  pressure.  The  picrate  melrs  at  182 — 183°.  The  platino- 
chloride crystallises  in  flat,  orange  leaflets,  and  melts  at  183 — 184° 
with  decomposition.  When  evaporated  with  fuming  hydrochloric 
acid,  it  yields  /i-chloropropylparatuluamide,  which  crystallises  in  white 
needles,  and  melts  at  77 — 78°. 

Thiazolines  are  obtained  by  heating  molecular  p.^oportions  of  phos- 
phorus pentasulphide  andtheacidyl  derivatives  of  brominated  amines 
at  150°  in  an  oil- bath. 

fi'Methyloi'thotolylthiazoliveiH  an  oil  which  boils  at  284 — 295°  under 
753*5  mm.  pressure;  it  is  volatile  with  steam,  and  has  an  odour  re- 
sembling that  of  quinoliue.  The  picrate  crystallises  in  yellow  needles, 
and  melts  at  135 — 136°. 

IB-Methylparatolylthiazoline  is  a  pale-yellow  oil,  and  distils  at 
294 — 295°   under    757*5    mm.    pressure.     The  picrate  crystallises  iu 
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yellow  needles  and  melts  at  140 — 141°.  The  plalinochlon'de  melts  at 
175 — 176°  with  decomposition. 

The  author  has  also  prepared  methyl-/t-pheuylthiazolme,  ortho- 
and  para-tolylthiazoline,  which  lia^e  been  previously  described  by 
Gabriel  and  Hejmann  (Abstr.,  1891,  701).  Methyl-/i-phenylthiazoline 
picrate  prepared  by  this  method  melts  at  156 — 157°;  when  prepared 
by  Gabriel's  method,  it  melts  at  154°.  Orthotoljlthiazoline,  contrary 
to  the  statement  of  Gabriel  and  Heyraann,  distils  without  decomposi- 
tion at  281—282°  under  760'5  mm.  pressure.  E.  C.   R. 

Paranitrophenylmethyloxybiazolone  and  its  Decomposition 
Products.  By  M.  Freund  and  H.  Haase  (Ber.,  26,  1815—1321).— 
Phenylmethyloxybiazolone  yields  a  mono-  and  a  di-nitro-derivative. 
The  mononitro-derivative  contains  the  nitro-group  in  the  para-posi- 
tion;  since,  when  treated  with  alcoholic  potash,  it  yields  acetylpara- 
nitrophenylhydrazine,  and  this,  when  boiled  with  dilute  hydrochloric 
acid,  is  converted  into  paranitrophenylhydrazine. 

Dinitrophenylmethyloxyhiazolone,  C6H3(N02)o'C3H3N'202,  is  obtained 
by  gradually  adding-  fuming'  nitric  acid  to  phenylmethyloxybiazolone 
dissolved  in  concentrated  sulphuric  acid.  It  melts  at  127°,  and  closely 
resembles  the  mononitro-compound. 

Paramidophenylmethyloxt/biazolone,  NH2*C6H4'C3H3?s'202,  is  obtained, 
together  with  paraphenylenediamine  hydrochloride,  by  w^arming 
nitrobiazolone  with  tin  and  hydrochloric  acid.  It  crystallises  in 
colourless  needles,  and  melts  at  125°.  The  hydrochloride  crystallises 
in  leaflets,  and  melts  at  220°.  The  jdatwochloride  crystallises  in 
golden  prisms,  and  does  melt  at  the  boiling  point  of  sulphuric  acid. 
The  sulphate  decomposes  at  250°.  The  nitrate  melts  at  180°.  The 
acetyl  compound  crystallises  in  colourless  needles,  and  melts  at  194°. 
The  henzoi/l  compound  crystallises  in  colourless  tablets,  and  melts  at 
207—208°.  ^         .      . 

Diparaphenylmethyloxyhiazolonethidcarhamide, 

CS(:N"H-C6H4-C3H3N202)., 

is  obtained  by  the  action  of  carbon  bisulphide  on  an  alcoholic  solution 
of  the  base  containing  potassium  hydroxide.  It  crystallises  in  yellow 
leaflets,  and  melts  at  208°. 

MoytoparaphenijlmethyloxyhiazolonetMocarhamide,  obtained  by  boiling 
the  hydrochloride  of  the  base  w4th  ammonium  thiocyanate,  crystal- 
lises in  needles,  and  melts  at  2()3°.  Faraphenylmeth/loxybinzolovecarb- 
amide,  NHo-CO-NH-CHi-CaH^N'oO,,  melts  at  193°.  Diparaphenyl- 
methyloxybiazolonecarbamide,  COCNH-CeHi-CsHaNsOo)^,  melts  at  290°. 
Phenylparaphenylmethyhxybiazolonethiocarbamide  melts  at  170°. 

Taramidoacetylphenylhy'driizine,  NHa'CeHi-NH-NHAc,  is  obtained 
by  boiling  amidophenylmethyloxybiazolone  with  an  aqueous  solution 
of  barium  hydroxide  in  the  absence  of  air.  It  crystallises  in  colour- 
less leaflets,  and  melts  at  146°.     The  acetyl  compound, 

NHAcCeH^-lS^H-NHAc, 

crystallises  in  brownish  needles,  and  melts  at  221°. 
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Paral^ydrazidopheTiylmeihyloccyhiazolone  hydo  ockloride, 

C3H3N202-C6H4-NH-NH2,HC1, 

is  obtained  by  diazotising  the   amidobiazolone,  pouring  the  product, 
into  a  concentrated   solution  of   sodium  sulphite,   and  warming  the 
mixture  with  zinc-dust  and  acetic  acid  until  it  is  colourless.     It  crys- 
tallises in  colourless  leaflets,  and  melts  at  220°.  E.  C.  R. 

Xanthine  Derivatives.  By  P.  Balke  (J.j^r.  Chem.  [2],  47,  637 — 
567). — The  behaviour  of  the  xanthine  derivatives  with  Fehling's 
solution  in  the  presence  of  hydroxylamine  hydrochloride,  as  a  reducing 
agent,  has  been  examined.  The  precipitates  obtained  in  this  way  with 
guanine  and  xanthine  are  at  first  white,  but  speedily  become  green 
by  oxidation,  so  that  when  analysed  they  show  a  composition  intei- 
mediate  between  a  cuprous  oxide  and  a  cupric  oxide  compound. 
There  is  sufficient  evidence,  however,  to  justify  the  view  that  the 
white  precipitate  is  a  compound  of  equal  molecular  proportions  of  the 
base  and  cuprous  oxide.  Heteroxanthine  and  paraxanthine,  prepared 
from  urine  by  Salomon's  process,  detailed  in  the  paper,  give  similar 
white  precipitates.  Theobromine  and  caffeine  are  the  only  known 
xanthine  derivatives  which  do  not  give  precipitates  by  the  above 
reaction.  The  uric  acid  precipitate,  C5H4N403,Cu20,  is  yellowish- 
white  at  first,  but  speedily  becomes  greenish  ;  the  carmine  precipitate, 
C7H8N403,Cu20,  is  liable  to  be  mixed  with  uncombined  cuprous  oxide 
which  colours  it  yellow.  The  adenine  and  hypoxanthine  precipitates 
are  white. 

The  author  proposes  to  take  advantage  of  the  great  insolubility  of 
these  cuprous  oxide  compounds  for  the  titration  of  xanthine  deriva- 
tives, as  has,  indeed,  been  already  done  for  the  titration  of  uric  acid. 
To  an  alkaline  solution  of  the  xanthine  derivative,  a  few  cubic 
centimetres  of  a  solution  of  hydroxylamine  hydrochloride  are  added, 
and  then  Fehling's  solution  is  run  in  gradually  from  a  burette,  the 
liquid  being  constantly  agitated  until  the  yellow  or  yellowish-red 
colour  of  cuprous  oxide  makes  its  appearance,  indicating  that  all  the 
xanthine  derivatives  have  been  precipitated.  A  short  interval  should 
be  allowed  to  elapse  between  each  addition  of  the  Fehling's  solution,. 
as  the  separation  of  the  precipitate  (or  of  cuprous  oxide)  is  not  very 
rapid.  The  results  are  calculated  on  the  basis  that  1  mol.  of  the 
derivative  is  equivalent  to  2  atoms  of  copper  ;  they  are  not  trust- 
worthy for  solutions  containing  less  than  1  per  cent. 

As  a  means  of  separating  the  xanthme  derivatives  from  flesh,  the 
production  of  the  cuprous  oxide  precipitate  compares  very  favourably 
with  Neubauer's  method ;  a  description  of  how  it  may  be  applied  is 
given.  A  process  is  also  described  tor  extracting  the  xanthine 
derivatives  from  plants,  particularly  malt  sprouts,  by  means  of  this 
reaction. 

The  reason  why  very  small  quantities  of  sugar  in  urine  are  liable 
to  escape  detection  by  the  reduction  test  is  the  fact  that  as  soon  as 
the  cuprous  oxide  is  produced  in  the  hot  liquid  it  combines  with 
xanthine  derivatives  present,  and  is  no  longer  recognisable  as  cuprous 
oxide. 
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Protamine,  the  base  isolated  by  Miescher  (this  Journal,  1874,  794: 
1875,  566),  gives  the  biuret  reaction  with  sodium  hydroxide  and 
copper  sulphate,  but,  in  the  presence  of  hydroxy lamine  hydrochloride, 
a  yellow  precipitate  is  obtained  which  has  all  the  characteristics  of  a 
cuprous  oxide  compound,  and  yields  the  original  base  when  treated 
with  hydrogen  sulphide.  It  must  be  admitted,  therefore,  that 
protamine  is  an  individual  compound. 

The  monosodium  derivative  of  xanthine,  C5H3N40.jNa  +  H2O,  crys- 
tallises in  microscopic  needles  from  a  solution  of  the  base  in  the 
smallest  possible  quantity  of  sodium  hydroxide.  Like  monosodium 
urate,  it  is  decomposed  by  repeated  recrystallisation,  and  retains  its 
water  of  crystallisation  at  a  high  temperature  (190 — 200°).  The 
author  discusses  the  position  of  the  sodium  in  the  molecule,  and  is 
still  engaged  in  the  investigation  of  the  action  of  methylic  iodide  on 
the  compound. 

Episarkine,  C4H6N3O,  is  a  new  base  obtained,  together  with  hypo- 
xanthine,  when  extracting  the  latter  from  urine  by  Salomon's 
method;  it  crystallises  in  prismatic  needles,  and  is  less  soluble  than 
hypoxanthine,  from  which  it  is  best  separated  by  dissolving  the 
mixture  in  as  dilute  ammonia  as  possible  and  saturating  the  solution 
with  carbonic  anhydride,  whereon  the  new  base  crystallises  out. 
The  yield  was  0'4  gram  from  1600  litres  of  urine.  When  evaporated 
with  nitric  acid  and  chlorine,  the  base  remains  white,  and  is  not 
changed  by  ammonia;  when  evaporated  with  concentrated  hydro- 
chloric acid  and  potassium  chlorate,  a  white  residue  is  obtained  which 
becomes  intensely  violet  in  an  atmosphere  of  ammonia.  One  part  of 
episarkine  dissolves  in  13,000  parts  of  cold  water  (no  temperature 
given).  The  hydrochloride  crystallises  readily,  in  needles,  from  a 
hydrochloric  acid  solution  of  the  base.  No  insoluble  sodium  deriva- 
tive was  obtained.  With  silver  nitrate,  the  base  gives  a  white  pre- 
cipitate insoluble  in  nitric  acid,  but  soluble  in  ammonia.  White 
precipitates  were  obtained  with  phosphotungstic  acid,  mercuric 
chloride,  and  ammoniacal  lead  acetate.  The  base  resembles  adenine, 
except  in  its  great  insolubility  in  cold  water. 

Tne  paper  concludes  with  a  table  exhibiting  the  reactions  of  the 
xanthine  derivatives.  A.  G.  B. 

Constitution  of  Morpliine.  By  G.  N.  Yis  (/.  pr.  Chem.  [2],  47, 
581 — 591;  compare  Knorr,  Abstr.,  1889,  905). — The  author  summa- 
rises the  known  facts  with  regard  to  morphine,  and  the  conclusions  to 
be  drawn  from  them,  as  follows  : — (1.)  The  nitrogen  atom  in  morphine 
has  a  mjthyl  group  attached  to  it  (Abstr.,  1889,  417).  (2.)  Morphine 
is  a  tertiary  base.  (3.)  Morphine  yields  pyridine  in  several  reactions, 
and,  therefore,  probably  contains  a  pyridine  ring  (compare  Knorr, 
loc.  cit.).  (4.)  Morphine  derivatives  easily  pass  into  phenanthrene 
derivatives  (Abstr.,  1882,  1112;  loc.  cit.),  indicating  either  the 
presence  of  a  phenanthrene  nucleus  or  an  unusual  predisposition  for  the 
production  of  one.  (5.)  By  suitable  oxidation,  morphine  yields  picric 
acid,  and  by  fusion  with  caustic  filkali,  protocatechuic  acid ;  both 
reactions  indicate  a  benzene  ring,  and  the  latter  suofgests  analogy  of 
constitution  with   that  of  papaverine,  whijh  so   rjadily  yields  proto- 
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cafechiiic  acid.  (6.)  Mrrphine  contains  twolijdroxvl  orroups  (Abstr,, 
1884,  615),  one  of  wbicli  has  phenolic  functions,  the  other  alcoholic 
functions.  The  third  oxygen  atom  in  morphine  is  indifferent,  and 
apparently  of  an  ethereal  nature.  (7.)  The  hydroxyl  gronp  which 
is  apparently  alcoholic  retains  its  character  in  methylmorphimethine 
(Abstr.,  1889,  417),  and  also,  it  would  seem,  in  the  hydroxyethyldi- 
methyl  amine. 

Ill-content  with  Knorr's  formula  for  morphine  (Abstr.,  1889,  905), 
the  author  suggests  the  following  as  being  in  accord  with  the  above 
facts : — 

CH-CH CH-CH-CH C-CH-CH 

CH-C(OH)'  CH-6     NMe-CH2-CH(0H)-C-CH-CH  * 

He  proceeds  to  explain  the  decomposition  of  methylmorphimethine 
into  hydroxyethyldimethylamine  and  hydroxymethoxyphenanthrene 
in  the  light  of  this  formula,  and  proposes  structural  formulae  for 
pseudo-  and  apo-morphine.  A.   Gr.  B. 

Formula  of  Trcpine.  By  J.  F.  Eyeman  (Ber.,  26,  14C0— 1403). 
— By  comparison  of  the  molecular  refraction  of  tropine  and  pseudo- 
tropine  with  that  of  certain  substances  of,  in  some  respects,  similar 
constitution,  the  conc'usion  is  drawn  that  these  two  con  pounds  do 
not,  as  Ladenburg  thinks  (this  vol.,  i,  426),  contain  a  double  bond. 

C.  F.  B. 

Kor.-r-Ecgonine.  By  A.  Finhorn  and  A.  Friediaendfr  (Ber., 
26,  1482 — 1491). — In  this  paper,  the  constitutional  formulae  adopted 
are  based  on  those  proposed  by  Merlin. 

When  r-fcgonine  hydrochloride  is  oxidised  with  alkaline  perman- 
ganate solution  at  0'',  and  the  crude  product  boiled  with  sulphuric 
acid  and  absolute  alcohol,  ethylic  nor.-r-ergonine,  which  crystallises  in 
colourless,  transparent  needles,  and  melts  at  137°,  is  obtained  ;  the 
methylic  salt  melts  at  160°.      JVor.-r-  ecgonine, 

CB, NH. 

CH^CH2-CH(0H)^C-C00H, 

C  Ha C  H2 

is  obtained  by  boiling  either  of  the  last-mentioned  salts  with  water 
in  a  reflux  apparatus  for  12  hours  ;  when  pure,  it  crystallises  in 
colourless  needles.  It  is  very  insoluble  in  most  solvents,  its  aqueous 
solution  is  without  action  on  litmus,  and  metallic  salts  could  not  be  ob- 
tained, but  it  forms  crystalline  salts  with  acids.  ]Ethi,licnitroso-nor.- 
v-ecgonine  is  an  oily  compound.  The  authors  also  find  that  the 
benzoyl  derivative  of  ethylic  cocaylhydroxyacetate  (Abstr.,  1889,  169) 
yields  an  oily  wi^Vroso-compound,  and  they  therefore  regard  cocayl- 
hydroxyacetic  acid  as  nor.-/-ecgonine. 

Ethylic  he7izoyl-nor.-Y-ecgonine  melts  at  127°,  and  the  plat inochl oriel e 
melts  at  142°.  Benzoyl-nor.  r-ecgonine  is  obtained  by  boiling  the 
ethylic  salt  with  water.  Unlike  the  corresponding  derivative  of  thj 
Z-series,  neither  a  copper  nor  a  silver  salt  could  be  obtained  from  it. 
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When  ethylic  ■nor.-r-ecpronine  is  dissolved  in  ethylic  acetate  and 
treated  with  methylic  iodide,  a  quaternary  arnmouiuiu  iodide, 

/CHj— NMejL 
CHfGH,-CH(OH)-^C-COOEt, 
\CH, CH./ 

melting  at  178°  is  obtained;  when  an  aqueous  solution  of  this  rs 
shaken  with  silver  chloride,  the  mefhochloride  is  formed  as  an  oil ;  it 
yields  an  auroc.Uloride  melting  at  182°.  The  niethiodide  just  described 
seems  also  to  be  obtained  by  the  action  of  methylic  iodide  on  ethylic 
r-ecgonine.  When  the  methiodide  from  either  source  is  boiled  with 
dilute  sodium  hydroxide,  dimethylamine  and  an  acifZ,  CHHsOa,  melting 
at  55 — 56°  is  obtained.  This  compound  is  being  further  stndied  ;  it 
is  also  formed  in  tlie  same  manner  from  the  methiodides  of  methylic 
r-ecofonine,  and  of  ethylic  Z-ecgonine. 

The  authors  have  proved  the  relationship  of  nor.-Z-ecgonine  to  ?•- 
ecgonine  to  be  that  above  shown,  by  the  fact  that  the  former  is  con- 
vei'ted  into  the  latter  on  methylation.  A.  R.  L. 

Ptomaines.  By  A.  Garcia  {Zeit.  phydol.  Chem.,  17,  543 — 595). 
— In  putrefying  mixtures  of  horseflesh  and  pancreas,  hexamethyl- 
enediamine,  C6H16N2,  occurs  in  addition  to  the  diamines  already  de- 
scribed. 

Ptomaines  may  be  best  estimated  by  Baumann's  benzoic  chloride 
method.  In  mixture?,  the  presemje  of  sugar  reduces  the  formation  of 
diamines  to  about  half;  the  same  diamines  are,  however,  formed. 

The  production  of  putrescine,  cadaveiine,  and  hexamethylenedi- 
amine  is  an  early  phenomenon  in  such  putrefying  mixtures  at  a 
favourable  temperature ;  it  reaches  its  highest  point  within  about 
three  days,  and  they  are  produced  in  the  same  proportion  through- 
out. In  cystinuria,  tetraraethylenediamine  only  is  produced  in  the 
later  stages.  Feeding  on  cheese  causes  au  increase,  on  carbohydrate 
a  diminution,  in  diamine  production.  Infection  of  nutritive  media 
with  the  faeces  of  such  patients  causes  the  appearance  of  ptomaines. 
In  media  not  so  infected,  exclusion  of  air  hinders  the  formation  of  di- 
amines during  the  ^rst  few  days  (four  days  in  the  experiments  which 
are  describedj.  W.  D.  H. 

Urobilin.  By  A.  Eickholz  (/.  ^?i?/stoZ.,  14,  326—339). — Kormal 
urobilin  exists  in  the  urine  totally  or  partially  as  chromogen,  and  can 
by  appropriate  methods  be  isolated  so  as  to  furnish  a  solution  con- 
taining the  pigment  wholly  or  partly  as  chromogen.  Urobilin  and 
urochromogen  are  not  highly  coloured,  and  the  urine  cannot  depend 
on  them  to  any  great  extent  for  its  colour.  Pathological  urine  con- 
tains an  additional  pigment,  patJiological  urohilin  with  a  ditierent 
absorption  spectrum  ;  it  also  can  be  isolated  as  a  chromogen.  Both 
urobilins  can  be  reduced  by  sodium  amalgam,  but  the  reduction  pro- 
duct differs  from  urochromogen,  and  may  be  termed  urohiliywqen. 
On  prolonged  reduction,  bilirubin  furnishes  a  substance  resembling 
urobilin.  Maly's  hydrobilirubin  is  an  intermediate  product  in  the 
reduction.     Hiematin  in  acid  solution  is  reduced  to  a  substance  closely 
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resembling  urobilin.  Ihcoraplete  redaction  furnishes  a  substance  also 
resembling  urobilin,  but  which  immediately  reverts  to  the  state  of 
urohasmatoporphyrin  on  standing.  W.  D.  H. 

Urinary  Colouring  Matters.  By  H.  Rosin  (Chem.  Gentr.,  1893, 
j^  487—488  ;  from  Vent.  Med.  Wocli.,  19,  51— 54).— The  red  colouring 
matter  obtained  in  Rosenbach's  reaction  can  not  only  be  isolated  in 
the  crystalline  form  from  urine,  but  also  from  the  vegetable  organism 
(and  from  indigo-blue).     It  is  named  by  the  author  indigo-red. 

When  urine  is  heated  with  nitric  acid,  a  reddish  coloration  is  pro- 
duced;  this  has  been  observed,  in  the  case  of  pathological  urine,  by 
Nencki  and  Sieber.  The  colouring  matter  is  obtained  by  heating 
urine,  previously  decolorised  with  basic  lead  acetate  or  animal  char- 
coal, with  an  acid  and  an  oxidising  agent.  Nitric  acid  alone  (not 
chromic  acid)  can  be  used,  or  hydrochloric  or  sulphuric  acid  in  the 
presence  of  hypochlorite,  avoiding  an  excess  of  the  latter.  It  is 
soluble  in  amyl  alcohol,  but  insoluble  in  ether,  chloroform,  and  benzene, 
it  has  acidic  properties,  and  exhibits  a  characteristic  absorption 
spectrum  which  is  identical  with  that  observed  by  Nencki  and  Sieber 
for  urorosein.  The  colouring  matter  occurs  in  larger  quantity  in 
pathological  than  in  normal  urine. 

In  order  to  obtain  the  substance  from  which  the  colouring  matter 
is  produced,  ox-urine  is  precipitated  with  basic  lead  acetate  and  the 
filtrate  treated  with  ammonia;  the  precipitate  is  collected,  dried  at 
70°,  extracted  with  absolute  alcohol,  the  lead  removed  from  the 
alcoholic  solution  by  hydrogen  sulphide,  and  the  filtrate  concentrated 
and  fractionally  precipitated  with  ether.  The  chromogen  crystallises 
from  the  ethereal  alcoholic  solution  in  colourless,  transparent  needles 
soluble  in  water.  A.  R,.  L. 

Vegetable  Nnclein.  By  P.  Petit  (CompL  rend.,  116,995 — 997  ).> 
— Malt  combs  (Touraillons)  containing  a  large  proportion  of  germs 
mixed  with  radicles  are  heated  at  fiO""  for  some  minutes  with  a  1  per 
cent,  solution  of  potassium  hydroxide.  The  liquid  is  filtered,  allowed 
to  cool,  and  exactly  neutralised  with  dilute  hydrochloric  acid,  when  a* 
greyish  precipitate  forms  and  rapidly  agglomerates.  It  is  washed  with 
water,  then  with  alcohol  and  ether,  and  is  dried  over  sulphuric  acid.  It 
forms  brown-black  fragments  with  a  concho'idal  fracture,  and  has  the 
composition  C,  43-18  ;  H,  6  64;  N,  12-86  ;  P,  I'll  ;  Fe,  0  195  ;  ash, 
6*2  ;  Si02,  3"2;  0,  31*1  =  100.  Unlike  the  animal  nucleins,  described 
by  Kossel,  Liebermann,  and  others,  it  contains  no  sulphur. 

When  placed  in  solutions  of  sodium  chloride,  vegetable  nuclem 
swells  up  and  becomes  greyish ;  it  gives  no  reaction  with  Millon's 
reagent,  but  is  dissolved  by  alkalis.  When  mixed  with  ammoniacal 
potassium  ferrocyanide  and  then  with  excess  of  acetic  acid,  it  yields  a 
white  precipitate  which  gradually  becomes  blue,  the  change  beino* 
more  rapid  the  more  concentrated  the  acid  and  the  higher  the  tem- 
perature. With  hydrochloric  acid,  the  change  to  blue  is  almost  in- 
stantaneous. Tannin  gives  a  white  precipitate  which  blackens  on 
heating.  The  two  last  reactions  are  regarded  by  Bunge  as  general 
for  all  nucleins. 
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When  the  nuelein  from  barley  is  heated  with  water  under  a  pres- 
Rute  of  4  atmos.,  it  dissolves  and  yields  a  pale-yellow  solution  on 
which  Aspergillus  or  Penicillivm  grows  with  extreme  rapidity. 

The  solution  gives  wilh  ferroeyanides  and  with  tannin  the  same 
reactions  as  the  original  compound,  but  it  is  not  precipitated  by 
acids.  With  ammoniacal  silver  nitrate  it  yields  a  grey  prrcipitate 
which  blackens  when  heated,  and  with  copper  sulphate  it  yields, 
when  heated,  an  amorphous,  grey  precipitate.  Wl-en  boiled  for  a 
long  time  with  nitric  acid,  it  dissolves  completely,  and  yields  oxalic 
acid  and  an  acid  that  forms  a  crystalline  compound  with  phenyl- 
hydrazine. 

Vegetable  nuelein  is  absorbed  by  many  plants,  and  particularly 
by  barley.  A  solution  of  it  seems  to  be  a  particularly  aHvantpgeous 
means  of  supplying  to  barley  the  iron  that  is  indispensable  for  its 
proper  development.  C.  H.  B. 

The  Filtration  of  Casein  Solutions  through  Porcelain.  By  L. 

HuGOUNENQ  (Ann.  Chim.  Phys.  [6],  28,  528— 587).— Porcelain  filters 
allow  albuminous  sabstances  to  pass  through  them  very  unequally ; 
asbestos  porcelain  is  traversed  more  easily  than  the  biscuit  of  the 
Chamberland  tubular  filters.  Some  proteids  leave  a  residue  on  the 
exterior  surface  of  the  filter  which  never  passes  through  ;  a  small 
quantity  remains  fixed  in  the  pores  of  the  sc].tura  and  resists  washing 
with  water.  In  the  estimation  of  proteids,  12 — 15  per  cent,  loss  may 
occur  in  this  way.  The  filtration  of  ceitain  albuminous  substances 
through  porcelain  is  accompanied  by  chemical  changes.  Gas  is  evolved, 
and  casein,  precipitable  by  acetic  acid,  passes  through  to  the  extent 
of  one-third  its  total  amount.  The  asbestos  or  ordinary  porcelain 
filters  only  allow  the  precipitable  casein  to  pass  through  when  the 
alkalinity  of  the  solution  corresponds  with  a  value  requiring  1*5  grams 
of  sulphuric  acid  per  litre  to  neuti^alise  it,  and  even  then  a  consider- 
able residue  remains  behind  ;  this  can  only  be  avoided  by  rendering 
the  solution  more  strongly  alkaline.  The  chemical  composition  of  a 
culture  medium  containing  proteids  gives  no  indication  as  to  its 
chemical  composition  after  sterilisation  by  means  of  the  tubular  filter. 

A.  R.  L. 


541 


Organic   Chemistry. 


Action  of  Mineral  Acids  on  Dimethylallene.  By  I.  Konda- 
KOFF  {J.  Uuss.  Ghem.  Soc,  24,  513 — 515). — The  author  showed 
(/.  liuss.  Chem.  Soc,  21,  36)  that  fuming  hydrochloric  acid  acted  on 
dimethylallene  with  formation  of  the  unsaturated  chloro-derivative, 
CMeaCl'CHiCHz,  and  of  a  saturated  dichloro-derivative  to  which  he 
attributed  the  constitution  CMeaCl'CHa'CHaCl.  He  now  proves  the 
correctness  of  the  last  formula  by  preparing  the  corresponding  glycol 
by  heating  the  dichloride  for  20  hours  with  aqueous  potash.  The  glycol, 
C5Hio(OH)2,  is  a  syrup  having  the  sp.  gr.  0*9951  at  0°  and  0*9892  at 
20".  It  has  a  caustic,  cooling  taste,  and  boils  at  202 — 203°.  On 
oxidation  with  1  per  cent,  potassium  permanganate  solution,  it  yields 
/3- hydroxy  valeric  acid,  with  traces  of  glyoxylic,  acetic,  and  formic  acids. 

J.  W. 

Cyanogen.  By  T.  Zettel  {Monatsh.,  14,  223— 232).— The  pro- 
ducts of  decomposition  of  this  substance  have  again  been  studied, 
and,  in  the  main,  the  results  of  previous  observers  have  been  con- 
firmed. When  solutions  of  cyanogen  in  acetic  acid  or  dilute  acetic, 
hydrochloric,  or  sulphuric  acids  are  allowed  to  remain  at  the  ordinary 
temperature,  no  change  takes  place.  A  solution  in  concentrated 
hydrochloric  acid,  when  kept  at  the  ordinary  temperature,  yields, 
chiefly,  oxamide,  together  with  some  ammonia  and  oxalic  acid,  whilst 
a  solution  in  dilute  hydrochloric  acid  (one-fifth),  heated  for  six  hours 
at  150°,  gives  oxalic  acid,  ammonia,  and  some  carbonic  anhydride.  A 
solution  in  10  per  cent,  aqueous  potash  decomposes  at  the  ordinary 
temperature,  yielding  azulmic,  hydrocyanic,  and  isocyanic  acids, 
together  with  ammonia  and  carbonic  acid,  but  no  oxalic  acid.  An 
aqueous  solution  yields  at  the  ordinary  temperature,  or  more  quickly 
at  100°,  azalmic  acid,  oxalic  acid,  ammonia,  carbonic  anhydride, 
hydrocyanic  acid,  and  carbamide.  C.  F.  B. 

Hydrolysis  of  Aromatic  Nitriles.  By  L.  Bouveault  {Bull.  Soc. 
€Mm.  [3],  9,  368 — 373). — The  process  consists  in  converting  the 
nitrile  into  the  corresponding  amide  by  digesting  it  with  85  per  cent, 
sulphuric  acid  (or  90  per  cent,  if  it  be  insoluble  in  acid  of  85  per  cent, 
strength)  at  100°,  dissolving  the  amide  in  cold,  strong  sulphuric  acid 
and  adding  a  concentrated  aqueons  solution  of  the  calculated  quantity 
of  sodium  nitrite,  in  such  manner  that  the  temperature  shall  not 
rise  above  30 — 40°  ;  a  few  moments  at  a  temperature  of  40 — 50°  will 
complete  the  quantitative  conversion  of  the  amide  into  the  acid. 

A.  G.  B. 

Sodium  Platinocyanide.  By  T.  Wilm  {Zeit.  anorg.  Ghem.,  4, 
.298—299;  compare  Abstr.,  1886,  604).— This  salt  may  readily  be 
prepared  from  the  mother  liquor  of  a  preparation  of  the  potassium 
salt  by  precipitating  as  copper  platinocyanide  and  heating  this  with 
a  slight  excess  of  soda  solution.     It  crystallises  with  3H2O  in  long, 
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lustroiis,  colourless,  transparent  prisms  or  needles.  These  are  stable 
in  the  air,  and  become  anhydrous  at  120 — 125°.  The  crystals  do  not 
fluoresce  like  those  of  the  potassium  salt,  nor  are  they  altered  by 
chlorine  under  the  same  conditions  as  those  under  which  the  chlorine 
compound  of  the  potassium  salt  is  formed  (Abstr.,  1889,  951). 

A.  G.  B. 

Fulminic  acid  and  its  Derivatives.  By  R.  Scholl  (Chem. 
Centr.,  1893,  i,  730 — 731). — The  author  gives  a  historical  survey  of 
fulminic  acid,  and  discusses  the  various  formulae  which  have  been 
suggested  for  it ;  he  considers,  with  Steiner,  that  its  properties  and 
modes  of  formation  are  best  explained  on  the  assumption  that  it  is 
dioximidoethylene,  NOHlCiClNOH. 

Bromonitromethane,  CHzBr'NOo,  is  formed  by  the  action  of 
cyanogen  bromide  on  sodium  nitromethane.  lodoacetonitrile,  CN'CHal, 
can  be  prepared  by  heating  chloracetonitrile  with  potassium  iodide  and 
methyl  alcohol,  and  is  a  colourless,  heavy  oil,  volatile  with  steam, 
boiling  at  76 — 77°  under  a  pressure  of  12  mm.,  and  at  182 — 184°  with 
decomposition  under  720  mm.  pressure ;  its  vapour  attacks  the  eyes, 
and  it  produces  burns  when  brought  into  contact  with  the  skin.  By 
the  action  of  silver  nitrite  on  the  preceding  compound,  two  substances 
are  formed  ;  one,  CsHgNgO,  which  is  crystalline,  melts  at  72 — 73°,  and  is 
being  further  investigated  ;  the  second  is  a  colourless,  viscid  liquid 
boiling  at  160 — 162°  under  a  pressure  of  12  mm.  The  compound 
does  not  appear  to  have  acidic  properties,  and  as  on  treatment  with 
sodium  ethoxide  or  with  benzylamine,  a  nitro-group  is  eliminated,  it 
may  be  represented  by  the  formula  CX-C(N02):NO-CH2-CN.  Di- 
iodonitroacetonitrile  and  dibromonitroacetonitrile  are  represented  by 
the  formulae  C2N'202l2  and  C2lSr202Br2  respectively  ;  the  latter  does 
not  combine  with  hydrogen  sulphide,  and  on  treatment  with  hydro- 
chloric acid  is  resolved  into  hydrogen  bromide,  h3'droxylamine,  oxalic 
acid,  and  a  little  ammonia ;  it  is  therefore  not  a  direct  substitution 
product    of    mercuric    fulminate,    and    probably   has    the    formula 

f  I .  J.  B.  T. 

CBKN-O 

Normal  Amyl  Alcohol.  By  L.  Tissier  (Bull  Soc.  Chim.  [3],  9, 
100 — 101). — Wischnegradski's  inference  that  this  alcohol  is  con- 
tained in  fermentation  amyl  alcohol,  because  the  amylene  derived 
from  the  latter  contains  symmetrical  methyl ethylethylene,  is 
erroneous,  for  the  author  was  unable  to  isolate  any  of  the  normal 
alcohol  from  1600  litres  of  fusel  oil.  The  methylethylethylene  was 
doubtless  formed  from  active  amyl  alcohol  by  molecular  transforma- 
tion, and,  as  an  experiment  showed,  it  can  actually  be  obtained  in 
considerable  quantity  by  allowing  this  alcohol  to  flow  over  fused  zinc 
chloride  contained  in  an  iron  tube.  C.  F.  B. 

Fourth  Primary  Amylic  Alcohol.  By  L.  Tissier  {Ann.  Chim. 
Fhys.  [6],  29,  321 — 389). — An  account  of  the  preparation  and 
properties  of  the  primary  amylic  alcohol  trimethylcarbincarbinol 
has    already   been  published   (Abstr.^   1891,  998).      In   the   present 
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memoii',  the  author  gives  his  work  in  detail  and  describes  several  new 
derivatives  of  trimethylethylic  alcohol. 

The  glycol,  CMe3-CH(OH)-CH(OH)-OMe3,  is  formed  by  the  action 
of  sodium  amalgam  on  trimethylacetaldehyde  ;  it  was  also  separated 
from  the  portion  of  the  reduction  product  of  frimethylacetic  chloride 
{loc.  cU.)  boiling  above  180°.  It  crystallises  in  tables,  melts  at 
83 — 84°,  boils  at  185 — 187°,  has  the  odour  of  pinacone,  and  is  slightly 
soluble  in  water  ;  when  treated  with  one  equivalent  of  acetic  acid 
(m.  p.  16-6°),  27*56  per  cent,  of  the  latter  is  converted  into  the  acetate. 

Trimethylethylic  chloride  is  obtained  by  chlorinating  tetramethyl- 
methane  ;  also  by  saturating  trimethylcarbincarbinol  cooled  below  0° 
with  hydrogen  chloride,  or  by  the  action  of  phosphoric  chloride  on 
the  same  alcohol ;  it  is  a  colourless,  mobile  liquid  of  agreeable  odour, 
partially  decomposes  when  distilled,  and  has  a  sp.  gr.  of  0"8792  at  0°; 
an  amy'lbenzene  boiling  at  185 — 190°  is  formed  when  the  chloride  is- 
treated  with  benzene  and  aluminium  chloride  (compare  Schramm, 
Abstr..  1889,  127).  The  bromide,  CMea'CHaBr,  is  a  liquid  of  sp.  gr. 
1-2258  at  0",  boils  at  108—109°,  and  when  heated  with  alcoholic 
potash  yields  trimethyl ethylene,  CMea'.CHMe,  the  dibromide  of  which 
boils  at  about  175°.  The  iodide,  CMe3*CH2l,  has  a  sp.  gr.  of  1-0502 
at  0°,  and  boils  at  127 — 129°  with  decomposition  ;  the  distillate  yields 
an  acetate  boiling  at  124°,  which  on  hydrolysis  is  converted  into 
tertiary  amylic  alcohol. 

Trimethylethylic  acetate,  CMeg-CHz'OAc,  is  a  colourless  liquid  of 
sp.  gr.  0'86453  at  0°,  and  boils  at  126° ;  the  propionate  has  a  sp.  gr.  of 
0-87327  at  0°,  and  boils  at  147—148° ;  the  butyrate  has  a  sp.  gr.  of 
0*87193  at  0°,  and  boils  at  165 — 166° ;  the  isobutyrate  has  a  sp.  gr.  of 
0-86957  at  0°.  and  boils  at  158 — 159°  ;  the,  trimethylacetate  has  a 
sp.  gr.  of  0-86078  at  0°,  and  boils  at  162 — 164°  ;  and  the  benzoate  boils 
at  139—141°. 

When  excess  of  sulphuric  acid  is  added  by  degrees  to  trimethyl- 
carbincarbinol, the  amylsulphuric  acid  is  formed. 

Trintethylethylami7ie,  CMes'CHa'NHs,  is  obtained  by  reducing  an 
alcoholic  solution  of  trimethylacetonltrile  with  sodium ;  it  boils  at 
81 — 82°  ;  the  hydrochloride  is  a  colourless  substance  which  melts  with 
decomposition  at  about  85° ;  the  platinochloride,  aurochloride,  and 
mercurochloride  were  also  prepared. 

The  frimethylacetic  acid  employed  in  this  research  was  prepared 
by  the  oxidation  of  pinacolin  with  potassium  dichromate  and  dilute 
sulphuric  acid.  It  has,  therefore,  been  necessary  to  prepare  large 
quantities  of  pinacone  ;  the  method  used  was  the  action  of  sodium  on 
acetone  floating  on  a  solution  of  potassium  carbonate,  and  the  author 
has  examined  the  oily  bye-prodnct  insoluble  in  water  obtained  in  the 
latter  reaction.  Two  compounds  were  isolated  from  this  bye-product : 
mesityl  oxide  (b.  p.  130 — 132°),  and  a  compound  CgHuO,  boiling  at 
129 — 133°  under  a  pressure  of  4  mm.,  and  at  220 — 230°  with  decom- 
position under  the  ordinary  pressure  ;  the  oxime,  C9Hi4'!N"OH,  is  a 
colourless,  crystalline  compound  melting  at  102°  and  boiling  at 
155—160°  (4  mm.). 

jS'ew  methods  of  preparing  trimethylacetic  chloride,  trimethyl  acet- 
amide,  and  trimethylacetonitrile  are  described.  A.  K.  L. 

2  q  '1 
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Allylmethylethylcarbinol.  By  N.  Saytzeff  (/.  Russ.  Chem. 
8oc.,  24,  468— 471).— A  mixture  of  methyl  ethyl  ketone  (300  grams) 
and  allylic  iodide  (750  grams)  was  added  drop  by  drop  to  freshly  heated 
granulated  zinc  contained  in  a  retort  surrounded  by  ice-cold  water ; 
on  the  following  day,  the  product  was  decomposed  with  water  and 
distilled.  The  oily  layer  was  then  separated  from  the  aqueous  layer, 
dried  with  fused  potash,  and  submitted  to  fractional  distillation, 
70  grams  of  an  alcohol  boiling  between  135°  and  145°  being  obtained. 
This  yielded  20  grams  of  pure  allylethylmethylcarhinol  boiling  at 
138"5 — 139'5°  under  a  pressure  of  753  mm.  It  is  a  colourless  oil 
having  a  specific  gravity  of  0-8586  at  070°  and  0-84315  at  20720°. 
Its  acetate  boils  at  158—160°  and  has  the  sp.  gr.  0-8943  at  070°. 

The  corresponding  glycerol,  C7Hi3(OH)3,  was  obtained  by  oxidising 
the  carbinol  with  potassium  permanganate,  filtering,  evaporating  on 
the  water-bath,  and  extracting  with  alcohol.  It  is  a  colourless, 
viscous  liquid,  easily  soluble  in  water,  alcohol,  and  ether.  The  iri- 
■acetate  was  prepared  by  heating  the  glycerol  with  acetic  anhydride  for 
three  hours  at  120°,  and  forms  a  liquid  which  is  soluble  with  difficulty 
in  water,  bub  dissolves  readily  in  alcohol  and  ether.  J.  AV. 

Allylmethylhexylcarbinol.  By  A.  Boyanus  (/.  Buss.  Chem. 
.Soc,  24,  471 — 473). — Allylmethylhexylcarbinol  was  prepared  from 
methyl  hexyl  ketone  (98  grams)  and  allylic  iodide  (130  grams)  by  the 
•action  of  zinc  (compare  preceding  abstract).  The  portion  of  the 
resulting  oil  that  boiled  at  215 — 216°  was  the  required  product.  On 
oxidation  with  permanganate,  it  yielded  the  glycerol,  CiiH2i(OH)3, 
which,  on  treatment  with  acetic  anhydride,  was  converted  into  the 
triacetate,  CnH2:(OAc)3.  J.  W. 

Action  of  Acetic  Anhydride  on  Linalol.  By  G.  Bouchardat 
(^Gompt.  rend.,  116, 1253 — 1255). — Linalol  obtained  iYova Lavandula  spica 
seems  to  be  identical  with  licareol  (this  vol.,  i,  493  and  495).  When 
treated  with  acetic  anhydride  at  the  ordinary  temperature,  it  yields  an 
acetate  which  regenerates  linalol  on  saponification,  but  if  heated  at 
100 — 120°  a  different  acetate  is  formed,  which,  when  saponified,  yields 
ra  new  alcohol,  analogous  to  or  identical  with  licarhodol.  This  acetate 
boils  at  120 — 125°,  under  a  pressure  of  25  mm.,  and  is  optically  in- 
active; sp.  gr.  at  0°=  0-9377— 0-9467.  When  saponified  with 
alcoholic  potash  at  100°,  it  yields  a  neutral  compound  CioHisO,  Avhich, 
under  normal  pressure,  boils  at  226 — 231°  with  slight  decomposition; 
sp.  gr.  at  0°  =  0-9061 ;  it'  has  an  odour  of  roses,  is  optically  inactive, 
combines  readily  with  bromine,  and  yields  an  inactive  dihydrochloride 
of  sp.  gr.  1*046.  This  alcohol,  and  therefore  licarhodol  also,  seems 
to  be  identical  with  the  geraniol  obtained  from  Indian  essential  oil  of 
geranium.  C.  H.  B. 

P  Licarhodol  from  Licareol.  By  C.  Barbie?.  (Compt:  rend.,  116, 
1200 — 1202). — The  acetate  which  is  obtained,  together  with  licarene, 
by  the  action  of  acetic  anhydride  on  licareol,  can  readily  be  purified 
by  fractionation  under  low  pressiire.  It  has  the  empirical  formula 
OgHis'CHo'OAc,  and  is  a  colourless  liquid  with  a  strong  odour   of 
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angelica.  It  boils  at  135°  under  a  pressure  of  21'5  mm. ;  sp.  gr.  at  0° 
=  0-9298;  refractive  index  at  19-5°  for  X64.5  =  1-4594,  and  for 
X  452*6  =  1-4734.  It  acts  feebly  on  polarised  light,  a  column  200  mm. 
in  length,  giving  a  rotation  of  —0°  32'.  The  acetate  is  insoluble  in 
water;  it  is  rapidly  saponified  by  alcoholic  potash,  and  yields  a  new- 
alcohol,  Ucarhodol. 

Licarhohol  has  the  same  composition,  CioHigO,  as  licareol,  but 
differs  from  it  markedly  in  physical  properties.  It  is  a  colourless, 
oily  liquid,  with  a  strong  odour  of  roses,  and  is  insoluble  in  water. 
It  boils  at  122°  under  a  pressure  of  19  mm. ;  sp.  gr.  at  0°  =  0-8952 ; 
refractive  index  at  15-3°  for  X  645  =  1-4740,  and  for  \  452-6  =  1-4893  ; 
rotatory  power  of  a  column  200  mm.  long  =  —  1°  14'  at  20-4°. 

When  oxidised,  licarhodol  yields  an  aldehyde  identical  with  that 
obtained  from  licareol,  and  when  it  is  treated  with  energetic  oxidising 
agents,  the  products  are  the  same  as  from  licareol.  With  dry  hydro- 
gen chloride,  it  yields  a  dihydrochloride,  CioHisCla,  identical  with  the 
dihydrochloride  of  licarene. 

It  follows  that  licarhodol  is  a  stable  stereoisomeride  of  licareol,  the 
two  being  distinguished  by  their  behaviour  with  acetic  anhydride. 
This  result  confirms  the  constitution  previously  attributed  to  licareol. 
(See  this  vol.,  i,  495,  496.)  C.  H.  B. 

Ethylmethylpropylethylene  Glycol.  By  I.  Panfiloff  (/.  Buss. 
Chem.  Soc,  24,  473 — 477). — Me  thy  Idi  propylcarbinol,  boiling  at 
159 — 161°,  was  saturated  in  the  cold  with  hydrogen  chloride,  allowed 
to  remain  for  24  hours,  and  then  poured  into  cold  water.  From 
58-5  grams  of  alcohol  there  were  obtained  in  this  way  66  grams  of 
the  corresponding  chloride,  which  was  then  dropped  into  a  solution 
of  75  grams  of  potash  in  150  grams  of  alcohol  heated  on  the  water- 
bath.  The  heating  was  continued  for  four  hours,  the  mixture  then 
being  distilled  almost  to  dryness.  On  treating  the  distillate  with 
water,  about  45  grams  of  an  oily  product  were  obtained,  which, 
on  fractionation,  gave  28-5  grams  of  a  hydrocarbon,  CsHie,  boiling 
between  118°  and  121°.  This  hydrocarbon  (20  grams)  was  oxidised 
in  the  cold  with  1  per  cent,  potassium  permanganate  solution,  the 
product  distilled  with  steam,  whereby  half  the  original  octylene  was 
recovered,  filtered,  neutralised  with  sulphuric  acid,  and  distilled  to  a 
small  bulk.  From  the  second  distillate  10  grams  of  a  viscid  liquid 
Avas  extracted  with  ether,  and  this  on  fractionation  gave  4  grams  of 
a  substance,  C8Hi6(OH)2,  boiling  between  210^  and  215°.  Propionic 
and  acetic  acids  were  also  found  in  the  oxidation  product.  As 
Sokolofi'  has  shown  the  hydrocarbon  CsHis  to  be  CMePriCHEt,  the 
glycol  must  have  the  constitution  CMePr(OH)-CHEt(OH). 

J.  W. 

Birotation  of  Glucose.  By  B.  Tollens  (Ber.,  26,  1799—1802). 
— In  a  recent  paper  (Bull.  Soc.  Chim.  [3],  9,  401,  511),  Bechamp 
ascribes  the  property  of  birotation  shown  by  solutions  of  glucose  to 
the  fact  that  in  the  freshly  prepared  solutions  the  sugar  is  present  as 
hydrate,  and  that  the  hydrate  gradually  dissociates,  until,  after  24 
hours,  it  is  all  present  in  the  form  of  anhydrous  glucose.  The  author 
has  long  been  engaged  on  experiments  with  the  view  of  ascertaining  the 
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cause  of  the  birotation,  and  has  come  to  a  conclusion  identical  with 
that  of  Bechamp.  He  has  found  that  anhydrous  glucose  dissolves  in 
water  and  in  dilute  ammonia  with,  absorption  of  heat  in  the  first  in- 
stance, but  in  the  case  of  the  aqueous  solution  a  rise  of  temperature 
quickly  follows,  and  the  solution  shows  the  double  rotatory  power, 
which  then  gradually  diminishes.  No  subsequent  evolution  of  heat 
occurs  with  the  ammonia  solution,  and  the  latter  has  the  rotatory 
power  shown  by  the  aqueous  solution  after  24  hours.  It  follows, 
therefore,  that  the  sugar  which  gives  the  double  rotation  is  the 
hydrate,  and  that  this  gradually  loses  water  on  remaining,  re-forming 
the  anhydride.  H.  G.  C. 

Decomposition  of  Galactose  by  Calcium  Hydroxide.  By 
H.  KiLiAxi  and  H.  Sanda  (Ber.,  26,  1649— 1655).— The  product 
obtained  by  the  decomposition  of  glucoses  by  caustic  alkalis  or 
alkaline  earths  consists  of  about  14  per  cent,  of  a  saccharine,  41  per 
cent,  of  lactic  acid,  and  a  residue  of  about  50  per  cent.,  the  nature 
of  which  is  unknown.  In  attempting  to  determine  the  composition 
of  this  residue,  the  authors  have  discovered  an  easy  method  of 
preparing  metasaccharin  and  a  new  saccharin,  which  they  name  ^ara- 
saccharin. 

Galactose  (1  part)  is  dissolved  in  water  (10  parts),  calcium 
hydrate  (0*5  part)  added,  and  the  mixture  allowed  to  remain  four 
weeks  in  a  tightly  closed  flask,  when  it  is  filtered,  and  the  filtrate 
heated  to  boiling  for  three  hours.  It  is  then  saturated  with  carbonic 
anhydride,  again  filtered,  concentrated,  and  allowed  to  crystallise 
in  a  cool  place.  In  about  10  days,  14  per  cent,  of  calcium  saccharinate 
separates  out.  The  authors  were  unable  to  obtain  metasaccharin  by 
boiling  a  solution  of  galactose  with  lime.  On  concentrating  the 
solution  of  calcium  salts,  they  were  unable  to  obtain  the  smallest 
trace  of  calcium  isosaccharinate  (Cuisinier,  Mon.  Sci.,  1882,  521). 
•  The  mother  liquors  of  the  calcium  metasaccharinate  were  precipi- 
tated with  oxalic  acid,  and  extracted  with  ether.  In  this  way  an  acid 
syrup,  insoluble  in  ether,  was  obtained,  which  when  partially  neutralised 
with  barium  carbonate  and  mixed  with  alcohol,  yielded  a  crystalline 
barium  salt,  containing  a  new  saccharinic  acid  mixed  with  some  barium 
metasaccharinate.  The  latter  is  separated  as  follows  :  the  barium 
salts  are  decomposed  with  sulphuric  acid,  the  solution  evaporated  to 
a  syrup  and  mixed  with  alcohol,  Avhen  metasaccharin  separates.  By 
converting  the  uncrystallisable  residue  into  calcium  salt  and  adding 
alcohol,  the  last  traces  of  calcium  metasaccharinate  crystallise  out. 

l^arasaccharin  has  almost  the  same  rotatory  power  as  metasac- 
charin. Under  the  same  conditions  metasaccharin  gave  [ajo  = 
—  27*7°,  parasaccharin  [aju  =  —  26"1°.  The  barium  salts  cannot  be 
distinguished  from  each  other.  Calcium  parasaccharinate,  however, 
does  not  crystallise,  whereas  the  calcium  metasaccharinate  crystallises 
very  readily.  Moreover,  parasaccharinic  acid  does  not  yield  a  crys- 
talline phenylhydrazide. 

When  the  syrup  obtained  by  decomposing  pure  barium  parasac- 
charinate with  sulphuric  acid  is  boiled  Avith  hydriodic  acid,  a-ethj'l- 
butyrolactone   is    obtained.     When   parasaccharinic    acid   is  heated 
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with  silver  oxide,  it  yields  carbonic  anhydride,  glycollic  acid,  and  a 
small  quantity  of  an  intermediate  compound.  E.  C.  R. 

Absence  of  Spontaneous  Inversion  of  Cane  Sugar  in  Aqueous 
Solution  at  the  Ordinary  Temperature,  and  the  Cause  of  its 
Apparently  Spontaneous  Inversion  under  the  Action  of  Light. 

By  A.  Bechamp  (Bull.  8oc.  Ghim.  [3],  9,  21 — 27). — In  every  case 
where  the  author  found  that  inversion  of  cane  sugar  had  taken  place, 
organisms  were  present.  The  organisms  concerned  in  the  inversion 
are  not  entirely  destroyed  by  boiling  the  solutions  nor  even  by  the 
addition  of  phenol.  Ordinary  white  loaf  sugar  gives  solutions  which 
show  greater  inversion  than  solutions  of  the  purest  sugar-candy 
similarly  treated,  owing  to  the  small  quantities  of  proteid  and 
mineral  matters  contained  in  the  former  favouring  the  growth  of 
the  organisms.  The  exposure  to  sunlight  of  sealed  tubes  contain- 
ing samples  simply  favours  the  growth  of  the  organisms  by  raising 
the  temperature  of  the  containing  solution.  W.  T. 

Recent  Investigations  on  Carbohydrates.  By  W.  E.  Stone 
{Chem.  News,  67,  304 — 306). — A  valuable  resume  of  the  work  in 
this  subject  during  the  past  year. 

Metaldehyde.  By  C.  Friedel  (Bull.  8oc.  Ghim.  [3],  9,  384—385). 
— Troger  (this  vol.,  i,  64)  has  observed  the  transformation  of  a 
sample  of  metaldehyde  into  pai'aldehyde.  The  author  finds  that 
when  dry  metaldehyde  is  heated  in  a  sealed  tube  at  60 — 65°  for 
some  hours,  it  becomes  converted  into  a  mixture  of  paraldehyde  with 
a  little  aldehyde.  Becent  work  having  shown  that  metaldehyde  has 
the  same  molecular  weight  as  paraldehyde,  the  author  thinks  that 
this  new  observation  furnishes  evidence  that  these  two  compounds 
are  steoreisomerides,  which  may  be  represented  by  a  triangle  with 
the  carbon  atoms  of  the  CHO  groups  of  the  three  aldehyde  molecules 
at  its  three  angles,  united  in  each  case  by  an  oxygen  atom.  The 
meta-  and  para-compounds  will  thus  be  cis-  and  i^ra?i5- derivatives, 
according  as  the  methyl  groups  are  on  one  or  other  of  the  sides  of  the 
plane  of  the  triangle.  A .  G.  B. 

Action  of  Sulphuric  acid  on  the  Pinacone  of  Methyl  Ethyl 
Ketone.  By  P.  Herschmann  (Monaish.,  14,  233 — 244). — When 
this  pinacone,  OH*CMeEt"CMeEt'OH,  is  treated  with  concentrated 
sulphuric  acid,  the  temperature  being  kept  low,  the  pinacoline, 
CEtO-GMegEt,  boiling  at  148 — 153°,  is  practically  the  sole  product 
of  the  reaction.  But  if  the  pinacone  is  boiled  with  dilute  sulphuric 
acid,  then,  in  addition  to  the  above-mentioned  pinacoline,  there  is 
obtained  a  hydrocarbon,  CsHu,  boiling  at  117 — 121°,  which  unites 
with  four  atoms  of  bromine,  and  seems  to  polymerise  on  standing, 
and  also  a  substance  boiling  at  132 — 139°,  which  is  probably  the 
isomeric  pinacoline  CMeO'CMeEt..  C.  E.  B. 

Solubility  of  Barium  and  Calcium  Butyrate.  By  A.  Deszatht 
(Alonatsli.,  14,  245— 254).~The  solubility  of  the  salts   (C4H,02)2Ba 
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+  2HaO  and  (C4H702)2Ca  +  HgO  in  water  at  various  temperatures 
was  determined  bj  shaking  the  salt  with  water  in  an  air-bath  for 
1^ — 2  hours,  filtering  the  solution  at  the  same  temperature  (by 
means  of  an  arrangement  described  in  detail),  and  estimating  as 
sulphate  the  metal  in  the  weighed  filtrate.  The  numbers  below  give 
the  parts  of  anhydrous  salt  which  dissolve  in  100  parts  of  water  at 
the  temperature  indicated. 

0°.  10^  20°.  30°.  40°.  50.  60°. 

Basalt....      37-42     36'65     36-12    35-85     35-82     36-44    37-68 
Casalt....      20-31     19*05     17-97     17-07     16-35     15-81     15-44 

70°.  80°.  118°.  127°. 

Basalt 39-58        42-13  —  — 

Casalt 15-34        15-34        18-12         19-83 

C.  F.  B. 

Solubility  of  the  Lead  Salts  of  Stearic  and  Palmitic  acids 
in  Ether.  By  A.  Lidoff  (/.  Euss.  Ghem.  Soc,  24,  524—526). — 
50  c.c.  of  anhydrous  ether  dissolves  at  the  ordinary  temperature 
0-0074  gram  of  lead  stearate  (m.  p.  122°)  and  0-0092  gram  of  lead 
palmitate  (m.  p.  112°).  J.  W. 

Behenic  Acid.  By  Z.  Talantzeff  (/.  Buss.  Chem.  Soc.y  24,  502 
— 504). — The  author  prepared  behenic  acid  from  iodobehenic  acid  (ob- 
tained by  the  addition  of  hydrogen  iodide  to  erucic  acid)  by  reduction 
in  alcoholic  solution  with  zinc  and  hydrochloric  acid.  The  acid  was 
purified  by  repeated  recrystallisation  from  alcohol.  In  a  capillary  tube, 
it  melted  at  84°  and  solidified  at  77 — 79°  ;  when  the  thermometer 
was  immersed  in  a  mass  of  the  acid,  the  melting  point  was  83°  and 
the  freezing  point  79°.  100  parts  of  alcohol  (30°  Tralles)  dissolve 
0'102  part  of  behenic  acid,  whilst  100  parts  of  ether  at  16°  dissolve 
1-922  parts  of  acid.  J.  W. 

The  Wax  of  Gum-lac.  By  A.  Gascard  (/.  Pharm.  [5],  27, 
365 — 372). — Gum-lac  may  be  separated  into  three  fractions,  respec- 
tively insoluble,  soluble  on  boiling,  and  soluble  in  the  cold  in  95  per 
cent,  alcohol.  The  first  contains,  besides  remains  of  insects  and 
some  nitrogenous  substance,  a  small  quantity  of  a  wax  melting  at 
92° ;  this  is  myricyl  melissate,  CagHse'COOCaoHei,  and  the  myricyl 
alcohol  obtained  from  it  by  hydrolysis  is  identical  with  that  from 
carnauba  wax  and  from  beeswax,  and  melts  at  88°,  and  not  at  85°  as 
Brodie  stated.  The  second  fraction,  soluble  in  hot  alcohol,  contains 
rather  more  than  50  per  cent,  of  free  mj^ricyl  alcohol,  and  yielded  on 
hydrolysis  myricyl  and  a  little  ceryl  alcohol,  and  palmitic,  melissic, 
oleic,  and  a  little  cerotic  acid,  together  with  some  resinous  acids 
having  an  aromatic  odour.  C.  F.  B. 

Ne-w  Method  of  preparing  Acrylic  acid.  By  C.  Moureu 
(Bull  Soc.  Chim.  [3],  9,  386— 392).— Acrylic  acid  is  best  pre- 
pared by  heating  /3-chloropropionic  acid  (1  mol.)  with  aqueous  potash 
(over  2  mols.)  in  a  reflux  apparatus,  the  bulk  of  the  liquid  being  about 
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1500  c.c.     The   acrylic  acid  is  liberated  by  dilute  sulphuric  acid  and 
distilled  over. 

Acrylic  chloride  is  prepared  by  treating  sodium  acrylate  with 
phosphoryl  chloride.  It  is  a  colourless,  fuming,  acrid  liquid,  and 
boils  at  75 — 76°  at  normal  pressure;  its  sp.  gr.  at  0°  is  1*14;. 
water  decomposes  it  easily,  and  it  undergoes  spontaneous  altera- 
tion, of  an  undetermined  nature,  in  course  of  time.  By  treatment 
with  bromine  in  chloroform,  it  yields  a/3-dibromopropionic  chloride^ 
which  is  a  heavy,  colourless  liquid  and  boils  at  191 — 193°  with 
slight  decomposition;  its  sp.  gr.  is  2*181  at  0°;  it  slowly  becomes 
yellow,  a  change  which  occurs  more  rapidly  in  sunlight. 

A.  G.  B. 

Oxidation  of  y3- Chlorcrotonic  acids.  By  I.  Kondakoff  (/.  Buss, 
Chem.  Soc,  24,  508 — 513). — /3-Chlorcrotonic  acid  (6  grams),  when 
oxidised  with  18  grams  of  potassium  permanganate  in  1  per  cent, 
solution,  yielded  acetic  acid  (3*4  grams)  and  oxalic  acid  (1  gram). 
/3-Chlorisocrotonic  acid  (10  grams),  under  the  same  conditions,  also 
gave  acetic  acid  (5  grams)  and  oxalic  acid.  No  trace  of  an  aldehyde 
was  observed  in  either  case  when  an  insufficient  quantity  of  perman- 
ganate was  employed.  These  results  are  equally  well  explained, 
whether  we  assume  crotonic  and  isocrotonic  acids  to  be  geometrically 
isomeric  or  not.  J.  W. 

Action  of  Sodium  Hydrogen  Sulphite  and  of  Sulphurous 
acid  on  Oleic  and  Erucic  acids.  By  M.  C.  Saytzefp  and  A.  Saytzeff 
(/.  Buss.  Chem.  Soc,  24,  477 — 486). — Oleic  acid  was  heated  with  an 
equal  weight  of  a  saturated  solution  of  sodium  hydrogen  sulphite  for 
10  hours  at  175 — 180°.  On  coolirg,  the  upper  fatty  layer  crystal- 
lised to  an  easily  fusible  mass,  which  was  purified  by  recrystallisation 
from  90  per  cent,  alcohol,  and  finally  from  ether.  The  pure  substance 
melted  in  a  capillary  tube  at  51 — 52°,  and  solidified  at  40 — 45°  when 
the  thermometer  was  immersed  in  the  fused  substance.  Analysis  gave 
numbers  agreeing  with  the  formula  C18H31O2,  and  a  study  of  the  salts 
and  oxidation  products  showed  that  the  substance  was  elaidic  acid. 
The  same  acid  is  formed  from  oleic  acid  by  heating  with  sulphurous 
acid  for  24  hours  at  200°.  Erucic  acid  when  treated  in  the  same  way 
yields  brass idic  acid. 

The  authors  explain  the  mechanism  of  the  isomeric  transformation 
by  assuming  the  addition  of  H'SOgOH,  rotation  into  the  most  favoured 
position,  and  subsequent  removal  of  H'SOgOH.  J.  W. 

IiiOerucic  acid.  By  P.  Alexandeoff  and  N.  Saytzeff  (/.  Buss. 
Chem.  Soc,  24,  486 — 491). — lodobehenic  acid,  prepared  by  the 
direct  addition  of  hydrogen  iodide  to  erucic  acid,  was  gradu- 
ally added  to  a  solution  of  an  equal  weight  of  caustic  potash  in  2 
parts  of  95  per  cent,  alcohol  heated  on  the  water-bath.  On  comple- 
tion of  the  reaction,  the  alcohol  Was  distilled  o&,  and  the  soap  re- 
maining behind  decomposed  by  means  of  boiling  dilute  sulphuric  acid. 
The  solid  acid  obtained  in  this  way  was  purified  by  repeated  recrys- 
tallisation  from   alcohol,  and  is  called  by  the  authors  isoerucic  acid^ 
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C22H42O2.  It  melts  in  a  capillary  tube  at  54 — 56",  and  solidifies  in 
tnass  at  54°.  From  alcoholic  solution  it  separates  in  small,  tabular 
Crystals,  but  solidifies  from  the  fused  state  in  brilliant  stellate  aggre- 
gates, very  like  brassidic  acid.  It  combines  with  bromine,  giving  a 
dibromide,  C22H4.>Br202,  which  fuses  at  44 — 46°,  the  corresponding 
compound  from  brassidic  acid  melting  at  54 — 55°.  On  reduction  with 
fuming  hydriodic  acid,  it  yields  behenic  acid.  When  oxidised  in  dilute 
alkaline  solution  with  potassium  permanganate,  it  gives  a  dihydroxy- 
acid,  C22H44O4,  melting  at  86 — 88°.  The  authors  consider  that  erucic 
acid  has  the  constitution  CHa'CCHzln-CHiCH-CHs-COOH,  and 
isoerucic  acid,  CHa'CCHaJn-CHaCHiCH-COOH.  J.  W. 

Transformation  of  Elaidic  acid  into  Oleic  and  Iso-oleic  acids. 
By  I.  Lebedeff  (/.  Buss.  Chem.  Soc,  24,  492 — 495). — The  iodo-acid 
formed  by  the  direct  addition  of  hydrogen  iodide  to  elaidic  acid, 
if  treated  with  alcoholic  potash,  gives  a  mixture  of  oleic  and  of 
iso-oleic  acids,  which  may  be  separated  by  treating  the  lead  salts  with 
ether. 

The  iso-oleic  acid  obtained  in  this  way  melts  at  43 — 45°.  On 
oxidation  with  potassium  permanganate,  it  gives  an  acid  C13H36O4, 
melting  at  78 — 80".  The  same  acid  is  obtained  by  treating  the  di- 
bromide with  moist  silver  oxide.  The  author  considers  that  these 
results  confirm  the  view  that  oleic  and  elaidic  acids  are  geometrical 
isomerides.  J.  W. 

Transformation  of  Brassidic  acid  into  Erucic  and  Isoerucic 
acids.  By  N.  Saytzeff  (J.  Buss.  Chem.  Soc,  24,  496— 499).— By  the 
addition  of  hydrogen  iodide,  brassidic  acid  may  be  converted  into  an 
iodobehenic  acid  which,  when  treated  with  alcoholic  potash,  yields 
the  potassium  salts  of  erucic  and  isoerucic  acids.  The  former  is  only 
present  in  small  quantity,  isoerucic  acid  being  the  chief  product  of 
the  reaction.  The  iodobehenic  acid  prepared  from  erucic  acid  yields 
exactly  the  same  products.  J.  W. 

Oxidation  of  Brassidic  acid.  By  M.  Jukovsky  (J.  Buss.  Chem. 
Soc,  24,  499 — 501). — When  brassidic  acid,  is  treated  with  an  equal 
quantity  of  potassium  permanganate  and  30  per  cent,  of  caustic 
potash  in  1"5  per  cent,  aqueous  solution,  the  reaction  proceeds  very 
slowly,  and  the  permanganate  is  not  decolorised  until  the  solution 
has  been  heated  for  a  considerable  time  on  the  water-bath.  Little  or 
no  dihydroxybehenic  acid  is  formed  under  these  conditions.  If  more 
caustic  potash  is  employed,  the  yield  of  dihydroxy-acid  is  greater, 
being  10  per  cent,  of  the  brassidic  acid  when  50  per  cent,  of  potash 
is  used,  and  20  per  cent,  with  75  per  cent,  of  potash.  The  dihydi'oxy- 
behenic  acid  obtained  in  this  way  differs  from  the  isomeride  formed 
by  the  oxidation  of  erucic  and  isoerucic  acids.  It  is  insoluble  in 
water,  and  dissolves  more  readily  in  alcohol  than  in  ether.  From 
ethereal  solution,  it  crystallises  in  microscopic  plates,  which  melt  in  a 
capillary  tube  at  99 — 100°,  solidifying  again  at  88°.  The  silver  salt 
is  a  white,  insoluble  precipitate.  J.  W. 
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Structure   of   Oleic,  Erucic,  and   isomeric    acids.      By  A. 

Saytzeff  (/.  Buss.  Chem.  Soc,  24,  504 — 508). — The  following  tables 
of  melting  points  show  the  correspondence  of  the  oleic  with  the 
erucic  series  of  isomeric  acids. 


M.  p. 

Oleic 14" 

Iso-oleic. . . .      45° 
Elaidic 52° 


M.  p.  of 

dihydroxy- 

acid. 

137° 

79° 
100° 


M.  p. 

Erucic 34° 

Iso- erucic. .  .      55° 
Brassidic  .  . .      65° 


M.  p.  of 

dihydroxy- 

acid. 

133° 

88° 
100" 


The  author  considers  oleic  and  elaidic  acids  to  be  geometrically 
isomeric,  whilst  iso-oleic  acid  is  a  structural  isomeride.  These  rela- 
tions are  expressed  by  the  formulae 

CH3-[CHJ,3-C-H  ^^^    H-C-[CH2],3-CH3 

H-C-CH,-COOH  H-C-CHo.-COOH  ' 

Oleic  acid.  Elaidic  acid. 


Iso-oleic  acid  should  also  exist  in  two  geometrically  isomeric  forms, 
namely 

H.C[CHJu-CH3 
H-C-COOH  H-C-COOH 


CH3-[CHJu-C-H 


but  attempts  to  prepare  them  have  hitherto  been  attended  with  no 
positive  results. 

A.  similar  set  of  formulae  may  be  attributed  to  the  erucic  series. 

J.  W. 

Oxidation  and  Derivatives  of  Erucic  acid.  By  M.  Fileti 
(J.  pr.  Chem.  [2],  48,  72 — 74).— When  erucic  acid  is  warmed  at  70** 
with  nitric  acid  of  sp.  gr.  1*48,  nonylic  (pelargonic)  acid  is  obtained, 
together  with  a  small  quantity  of  a  nitrogenous  compound,  C9Hi8lS'204 
(compare  Grossmann,  this  vol.,  i,  305).  Brassylic  acid,  to  which  the 
author  attributes  the  formula  C13H24O4,  is  also  a  product  of  the  oxida- 
tion of  erucic  acid  ;  it  crystallises  in  prismatic  needles,  and  melts  at 
114° ;  the  methylic  salt  melts  at  36°  and  boils  at  326 — 328°.  Arachic 
acid  is  also  formed. 

By  the  action  of  sulphuric  acid  on  chloro-  and  bromo-brassldic  acids, 
an  oxybehenic  acid,  melting  at  83°,  was  obtained ;  its  sodium  salt  is 
-very  slightly  soluble  in  cold  water,  and  its  methylic  salt  melts  at 
57—58°.  A.  G.  B. 

Constitution  of  Behenolic  acid.  By  J.  Baruch  {Ber.,  26,  1867 
— 1872;  see  also  this  vol.,  393). — The  reactions  of  behenolic  acid  are 
explained,  if  it  has  the  constitution  C8Hn*C:C'[CH3]ix*COOH.  Thus 
■the  oxime  of  hydroxybrassidic  acid,  when  treated  with  concentrated 
.sulphuric  acid,  is  converted  into  pelargonylaminotriskaidecanic  acid, 
C8Hi7*CO-IS"H*[CH2]i2*COOH,  which  splits  up  into  pelargonic  acid 
and  amidotriskaidecanic  acid  (this  vol.,  i,  305). 

Pelargonylamidotriskaidecanic  acid  is  decomposed  into  its  two 
constituents  by  heating  with  fuming  hydrochloric  acid  at  230 — 250° 
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for  3 — 4  hours.  The  pelargonic  acid,  which  is  insoluble  in  water,  is 
best  purified  by  steam  distillation.  It  yields  a  harium  salt,  which 
crystallises  in  lustrous  leaflets. 

Amidotrishaidecanic  hydrochloride,  HCl,NH2*[CH2]i2COOH,  melts  at 
132°,  and  is  soluble  in  water.  The  free  acid  is  a  white,  crystalliuo 
powder,  and  melts  at  163°.  The  barium,  calcium,  and  silver  salts  are 
sparingly  soluble.  The  ethyl  salt  melts  at  73^,  and  is  strongly 
alkaline.  The  hydrochloride  of  the  ethyl  salt  crystallises  in  beautiful, 
white  needles,  and  melts  at  145°. 

Oxyhrassidic  hydrazide,  !N'2![C(C8Hn)'[CH2]i2*COOH]2,  is  obtained 
by  heating  an  alcoholic  solution  of  oxybrassidic  acid,  hydrazine 
sulphate,  and  sodium  hydroxide  on  the  water  bath  for  two  hours.  It 
melts  at  56".  E.  C.  R. 

Some  Derivatives  of  Pyruvic  acid.  By  L.  Smox  (Bull.  Soc, 
Chilli.  [3],  9,  111 — 112). — Pyruvic  acid,  hitherto  known  only  as  a, 
liquid,  has  been  obtained  as  a  nearly  colourless  solid,  melting  at  9°; 
its  index  of  refraction  agrees  with  the  theoretical  for  CMeO'COOH. 
The  following  heats  of  solution,  &c.,  were  observed  : — C3H4O4  +  Aq 
=  4-4,  +  NaOHAq  =  ll'O,  +  KOH  =  109,  +  iBa(0H)2  =  12-5  Cal. 
"When  oxidised  by  very  dilute  alkaline  permanganate,  it  yields  acetic 
acid  only.  With  aniline,  ethyl  pyruvate  gives  two  yellow,  crystal- 
line substances,  melting  at  144°  and  250°,  neither  of  which,  conse- 
quently, is  pyruvic  anilide  (m.  p.  104°).  C.  F.  B. 

Ethylic  Pyruvate,  and  the  Product  of  its  Condensation  by 
Hydrogen  Chloride.  By  P.  Genyresse  (Bull.  Soc.  Chim.  [3],  9, 
377 — 380). — Pure  ethylic  pyruvate  was  prepared  by  saturating 
pyruvic  acid  in  twice  its  weight  of  absolute  alcohol  with  dry  hydrogen 
chloride  at  the  temperature  of  a  freezing  mixture,  and  fractionating 
after  24  hours ;  it  boils  without  appreciable  decomposition  at  144°  ; 
when  treated  in  ethereal  solution  with  dry  ammonia  at  18°,  it  yields 
a  crystalline  product,  which  is  unstable,  and  dissolves  freely  in  water, 
but  only  sparingly  in  ether  or  alcohol. 

The  ethylic  salt,  COOEt-CMeiCH-CO'COOEt,  is  prepared  by 
saturating  ethylic  pyruvate  with  hydrogen  chloride  at  the  tempera- 
ture of  a  mixture  of  ice  and  salt,  and  distilling  in  a  vacuum  after 
50  days.  It  is  a  pale  rose-coloured  liquid  boiling  at  170 — 172°  at 
20  mm.  pressure,  without  decomposition,  and  at  about  225°  at  the 
ordinary  pressure,  with  slight  decomposition ;  it  dissolves  in  alcohol, 
but  not  in  water,  by  which  it  is  not  decomposed  even  at  the  boiling 
point ;  its  specific  gravity  is  1*161.  The  corresponding  acidy 
COOH-CMe:CH-CO-COOH,  could  only  be  obtained  as  a  syrup.  The 
normal  silver  salt  is  thrown  down  as  a  white  precipitate  on  the  addi- 
tion of  silver  nitrate  to  a  neutralised  solution  of  the  acid  ;  the  normal 
copper  salt,  with  2'5Il20,  is  a  bluish-green  powder  which  is  slowly  de- 
posited from  a  mixture  of  a  solution  of  the  neutralised  acid  with 
cupric  acetate.  A.  G.  B. 

Some  new  Complex  Oxalates.  By  F.  Kehkmann  and  N. 
PiCKERSGiLL  (Zeit.  anorg.  Chem.,  4,  133 — 137). — Oxalates  containing 
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three  metals  have  been  prepared,  in  the  first  instance  by  the  action 
of  sodium  (or  barium  or  strontium)  chloride  on  double  oxalates  of 
potassium  with  other  metals,  and  subsequently  often  by  crystallising 
a  mixture  of  the  three  simple  oxalates  in  the  required  proportions. 
They  all  crystallise  in  the  regular  system,  some  as  octahedra  with 
rhombic  dodecahedron  faces  also  present,  others  as  triakis  tetrahedra, 
the  hemihedral  form  of  the  ikositetrahedron.  The  following  have 
been  prepared  and  analysed:  K2NaFe (0304)3,  green  octahedra; 
K:N'a2Al(Oo04)2,  +  4HoO,  triakis  tetrahedra;  KNasOrCOsO^s  +  4HoO, 
dark-coloured  triakis  tetrahedra;  KNa20o(02O4)3  +  4H2O,  dark- 
green  triakis  tetrahedra. 

Potassium  cobalt  oxalate  and  barium  chloride  give  barium  cobalt 
oxalate,  Ba30oo(02O4)6  -i-  I2H2O,  as  tiny,  green  needles.  Fotassium 
aluminimn  oxalate,  K3A1(0204)3  +  SHaO,  forms  colourless  mono- 
symmetric  prisms.  0.  F.   B. 

Dimolecular  Propionic  Cyanide.    Ethyltartronic  acid.    By 

K.  Becnner  (Monatsh.,  14,  120 — 130). — Bimolecular  propionio 
cyanide,  08HiolS'202  (compare  Olaisen  and  Moritz,  Abstr.,  1881,  154), 
has  been  obtained  crystallised  in  the  following  manner  : — Propionic 
anhydride  (20  grams)  is  dissolved  in  dry  ether  (100  c.c.)  and 
powdered  potassium  cyanide  (10  grams)  added  to  the  cooled  mixture, 
which  is  then  shaken  for  three  days.  More  ether  (50  c.c.)  is  added, 
the  mixture  cooled  and  saturated  with  gaseous  hydrogen  chloride,  and 
the  ethereal  layer  then  poured  off  through  a  filter  and  allowed  to 
evaporate.  The  crystals  which  separate  are  recrystallised  from  ether, 
"dried  on  a  porous  plate,  and  recrystallised  from  alcohol ;  they  are  then 
colourless.  The  substance  has  an  odour  of  leeks,  melts  at  58°,  and 
hoils  at  227 — 228°  (uncorr.)  under  740  mm.  pressure.  With  potash, 
it  yields  ammonia,  hydrogen  cyanide,  and  propionic  acid  ;  with  phenyl- 
hydrazine,  propionylphenylhydrazine,  N2H2Ph'OEtO ;  with  hydro- 
chloric acid,  ethyltartronic  acid  (in  addition  to  propionic  acid  and 
ammonia?).  This  acid,  OsHgOs  +  H2O  (compare  Guthzeit,  Abstr., 
1882,  39),  crystallises  in  tables  consisting  of  two  interpenetrating 
triclinic  twins,  melts  at  64 — 70°,  and  when  anhydrous  at  115 — 116"  with 
decomposition ;  the  barium,  salt,  OoHeOaBa  +  2H2O  (the  last  |^H20  is 
lost  only  at  180°),  and  the  silver  salt,  05H605Ag2,  were  prepared  and 
analysed.  When  distilled,  the  acid  loses  carbonic  anhydride  and 
forms  a-hydroxybutyric  acid.  Its  formation  from  dipropionic  dicyan- 
ide  is  analogous  to  that  of  isomalic  acid  from  diacetyl  di cyanide. 

0.  P.  B 
The  Formula  of  ordinary  Tartaric  acid.     By  A.  Ooi/SOn  (jBuU. 
Soc.  Ghim.  [3],  9,  87— 90).— A  reply  to  Friedel  (this  vol.,  i,  195)  and 
Le  Bel,  containing  also  an  allusion  to  Guye's  conception  of  the  "pro- 
duct of  asymmetry."  0.  F.  B. 

Action  of  Thionyl  Chloride  on  Acid  Amides.  By  A.  Michaelis 
andH.  Siebert  (Annalen,  274,  312 — 315). — The  authors  find  that  the 
acid  amides,  when  treated  with  thionyl  chloride,  do  not  yield  thionyl 
derivatives,  in  a  manner  similar  to  the  amines,  but  that  this  reagent 
acts  on  the  amides  as  a  dehydrating  agent  merely,  the  corresponding 
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nitrile  being  formed  together  with  sulphurous  anhydride  and  hydro- 
gen chloride.  The  reaction  is  a  general  one,  and  has  been  applied  in 
the  cases  of  acetamide,  propionamide,  benzamide,  and  metanitro- 
beuzamide ;  it  is  of  importance  as  a  means  of  preparing  the  nitriles 
inasmuch  as  none  but  gaseous  bye-products  are  formed. 

Metamidobenzamide  reacts  with  thionyl  chloride  forming  a  colour- 
ing matter  which  appears  to  be  related  to  those  obtained  by  warming 
aromatic  primary  amines  with  thionyl  chloride.  A.  R.  L. 

Dipropylamidoacetic  acid.  By  F.  Chancel  (BtdL  Soc.  Ghim. 
[3],  9,  234 — 236). — When  dipropylamine  (3  mols.)  is  dissolved  in 
alcohol  and  heated  in  a  sealed  tube  at  100 — 110°  for  12  hours  with 
bromacetic  acid  (1  mol.),  dipTOjpyJamidoaceiic  acid,  CH/NPro'COOH, 
is  obtained ;  the  anrochloride  melts  at  127°,  and  the  copper  salt  crys- 
tallises with  1  mol.  HoO.  A.  R.  K 

Tripropylamidoacetic  acid.  By  F.  Chancel  (Bull.  Soc.  Chim. 
[3],  9,  23G — 238). — When  dry  tripropylamine  and  ethylic  chlor- 
acetate  are  heated  together  on  the  water-bath,  a  syrupy  mass  con- 
sisting of  ethylic  chloracetate  and  the  chloride  of  ethylic  tripropyl- 
amidoacetate  separates  at  the  end  of  30  hours.  The  latter  is  dissolved 
in  alcohol  and  converted  into  the  platinocMoride  by  the  addition  of 
platinic  chloride;  this   compound   on  decomposition  with  hydrogen 

NPr 

chloride  yields  the  anhydro-compound  CH2<C  p/A  ^0  ;  the  hydro- 
chloride and  other  derivatives  were  prepared.  A.  R.  L. 

Oxalyl  Derivatives.  By  T.  Decev  (J.  pr.  Chem.  [2],  48,  78—80). 
—  Oxamic  acid  phetiylhydrazine,  NHa'CO'CO'NoHoPh,  is  obtained  by 
the  action  of  ammonia  on  ethylic  oxalylphenyl hydrazine  (Abstr., 
1887,  138)  ;  it  crystallises  in  silky  laminas,  and  melts  at  233^.  The 
methyl  derivative,  NHMe'CO'COXaHoPh,  crystallises  in  silvery 
prisms,  and  melts  at  186°  ;  the  phenyl  derivative  melts  at  235°.  An 
acetyl  derivative  melts  at  224°. 

The  phenylhydrozines  of  oxaluric  and  thio-oxahtric  acids,  obtained 
by  the  action  of  carbamide  and  thiocarbamide  on  ethylic  oxalyl- 
phenylhydrazine.  crystallise  in  prisms  and  needles,  and  melt  at  223^ 
and  175°  respectively.  Ethylic  chlorocarbonate  forms  an  oily  pro- 
duct with  ethylic  oxalylphenylhydrazine ;  this  reacts  with  ammonia 
to  form  the  amide,  NHo-CO-CO-NoHPh-COOEt,  which  melts  at  236°, 
and  the  compound  NHo'CO-CO-NoHPh-CO'NHo,  which  crystallises  in 
laminae,  and  melts  above  300°.  A.  Gr.  B. 


Action  of  Ammonia  on  Mesiten  Lactone  and  its  Derivatives. 
By  W.  Kerp  (Annalen,  274,  267— 284).— Anschiitz,  Bendix,  and 
Kerp  (Abstr.,  1891,  173)  obtained  a  compound  Ci,.Hi8N204  by  passing 
ammonia  into  an  alcoholic  solution  of  ethylic  isodehydracetate  ;  when 
this  is  treated  with  water,  it  is  converted  into  the  so-called  basic 
ammonium  salt  of  ethylic  hydroxymesitencarboxylate  described  by 
Hantzsch  (Annalen,  222,  1).  The  author  regards  the  last-named 
compound,  however,  as  the  hydrate  of  ethylic  ammonium  mesiten- 
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carbamate,     C00Et-C<^^^^Q>C(NH2)-0NH,  +  H^O,   and     the 

following  experiments  lend  support  to  this  hypothesis.  Analyses  of 
the  lead  salts  of  both  the  methylic  and  ethylic  compounds  show  that 
they  have  the  compositions 

(C8H9MeN04)2Pb  +  H2O  and  (CsHoEtNOOaPb  +  H2O 
respectively,  and  are  thus  derived  from  the  ammonium  salts  by  dis- 
placement of  NH4  by  Pb.     The  cadmium  salt  of  the  methylic  com- 
pound crystallises  with  SHoO. 

Methylic  mesitencarhamate,  COOMe'C^Jpjvr  ,* Q]>C(]NrH2)'0H,  is 

obtained  by  suspending  the  lead  salt  in  ether  and  passing  in  a  current 
of  hydrogen  sulphide  ;  it  crystallises  in  small,  transparent  needles,  com- 
mences to  evolve  ammonia  at  80°,  and  melts  at  92°  with  decomposition, 
yielding  methylic  isodehydracetate.  Ethylic  mesitencarhamate  melts  at 
82°  with  decomposition.  Whereas  aqueous  hydrochloric  acid  converts 
alkylic  mesitencarbamates  into  the  corresponding  alkylic  isodehydr- 
acetates,  alcoholic  hydrogen  chloride  converts  them  into  the  lactams 
(alkylic  oxylutidinecarboxylates) . 

When  treated  with  hydrochloric  acid,  the  alkylic  ammonium 
mesitencarbamates  yield  hydroxymesitencarboxylates, 

COOR-C(CMe-OH)-CMe:CH-COOH, 

and  are  regenerated  when  the  latter  are  treated  with  ammonia. 

When  bromomesitenlactone  (m.  p.  106 — 107°)  is  heated  at  100°  with 
aqueous  ammonia,  h'omo-yjr-lutidosfyril,  C^HsBvNO,  is  obtained  ;  this 
melts  at  186 — 187°,  dissolves  sparingly  in  water,  the  solution  having  a 
faint  alkaline  reaction,  and,  on  bromination,  yields  a  dihromo-derivn- 
tive  melting  at  235"^  with  decomposition. 

The  lactam  (ethylic  bromhydroxylutidinecarboxylate),  CioHiaBrNOs, 
is  obtained  by  passing  dry  ammonia  into  ethylic  isodehydracetate  at 
100°,  or  by  brominating  ethylic  hydroxylutidinecarboxylate  ;  it  melts 
at  157°.  When  carefully  dried  ammonia  is  passed  into  an  alcoholic 
ethereal    solution    of   ethylic    bromisodehydracetate,    the    compound 

COOEt-C<^^^-^^Q">C(NH2>ONH4   is   formed;  it  is   much  more 

stable  than  the  non-brominated  compound  (see  above),  melts  at  122° 
with  decomposition,  and  forms  an  anhydrous  lead  saltj 

(CioHi3Br04N-)2Pb. 

Other  instances  are  on  record  of  the  formation  of  salts  by  the  addi- 
tion of  a  base  to  a  lactone ;  thus  Perkin  (this  Journal,  1868,  191)  and 
Williamson  (ibid.,  1875,  850)  show  that  coumarin  forms  additive 
compounds  with  alkalis  capable  of  being  reconverted  into  coumarin 
by  acids.  A.  R.  L. 

Adipin  Ketone.  By  W.  Hentzschel  and  J.  Wislicenus  {Annaleuy 
275,    312 — 317). — When    anhydrous    calcium    adipate  is    distilled, 

adipin  ketone,  C0<'  I      ,  passes  over  between  128°  and  130°;  it 
0112*0113 

may  be  purified  by  conversion  into  its  compound  with  hydrogen  sodiam 
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sulphite ;  it  is  a  mobile  liquid,  having  the  odour  of  peppermint ;  it 
boils  at  130—130-5°  (corr.),  has  a  sp.  gr.  at  2l-5°/4''  =  0-9416,  and 
18  sparingly  soluble  in  water.  From  the  higher  boiling  portion  of  the 
above  crude  distillate,  a  compour.d,  CioHuO,  can  be  isolated  ;  this  is  a 
bluish  oil,  which  boils  at  139 — 141°  (30  mm.)  and  becomes  brownish- 
yellow  if  allowed  to  remain  exposed  to  the  air.  Adipinketoxime, 
'CsHs'NOH,  forms  long,  glittering,  friable  prisms,  melts  at  56-5°, 
boils  at  120— 121°  under  a  pressure  of  45  mm.,  and  at  196—196-5° 
under  756  mm.  pressure;  it  is  decomposed  into  the  ketone  when 
warmed  with  dilute  sulphuric  acid. 

When  adipin  ketone  is  gradually  added  to  warmed  nitric  acid 
of  sp.  gr.  1*2,  it  yields  glutaric  acid  and  a  little  succinic  acid. 

A.  R.  L. 

Adipin  Ketone  from  Wood  Oil.  By  W.  Hentzschel  (Annalen, 
275,  318 — 322). — A  ketonedike  compound  was  isolated  by  Claisen 
(Ber.,  8,  1258)  and  by  Pinner  (Ber.,  15,  594)  from  the  higher  boiling 
fraction  obtained  in  the  rectification  of  wood  spirit.  Some  of  this 
substance  boiling  between  120°  and  140°  was  shaken  with  sodium 
hydrogen  sulphite,  and  the  crystalline  compound  decomposed  with 
soda,  when  adipin  ketone  (see  preceding  abstract)  w^as  obtained. 

A.  R.  L. 

Pentamethylenic  Alcohol  and  its  Derivatives.  By  J.  Wisli- 
CENUS  and  W.  Hentzschel  (AnnaJen,  275,  322 — 330). — When  adipin 
ketone  is  mixed  with  its  own  volume  of  ether,  poured  into  an  equal 
volume  of  water,  and  treated  with  sodium   in   a   reflux  apparatus, 

PTT  'PTT 
pentamethylenic  alcohol,    I  ^^      J^>CH-OH,  is  obtained.  It  is  a  colour- 

less  oil,  very  slightly  soluble  in  water,  and  has  the  odour  of  amylic 
alcohol ;  its  sp.  gr.  at  21-5°/4°  is  0-9395,  and  it  boils  at  139° ;  on  oxida- 
tion with  dilute  nitric  acid,  it  yields  glutaric  and  succinic  acids.  The 
iodide,  C5H9I,  boils  at  166 — 167°  (corr.)  under  a  pressure  of  754  mm., 
and  has  a  sp.  ^v.  at  22°/4°  =  1-6945.  The  bromide,  CsHgBr,  boils  at 
136—138°,  and  has  a  sp.  gr.  at  22°(?)/4°^  =  1-3720.  The  amine, 
CsHg'NHs,  obtained  by  reducing  the  ketoxime  (preceding  abstract) 
with  sodium  and  alcohol,  is  a  colourless  liquid  having  a  fishy, 
ammoniacal  odour;  it  boils  at  106 — 108°,  fumes  in  contact  with 
carbonic  anhydride,  and  combines  with  water  with  development  of 
heat.  The  hydrochloride  crystallises  in  needles,  and  is  very  hygro- 
scopic ;  the  sulphate  forms  silky  plates. 

pxT  .QTT 

Pentamethylenic,  CH2<    ^  '       ,  is  obtained  by  reducing  an  alcoholic 

solution  of  pentamethylenic  iodide  with  zinc  and  hydrochloric  acid. 
It  boils  at  50-25—50-75°,  has  a  sp.  gr.  at  20-5°/4°  =  0-/506,  and  a 
refractive  index  at  20*5°  =  1*4039,  whence  its  molecular  refraction 

m!^~^  =  37-667  or  M     f~'\     =  22*799,  which  fully  establishes  its 
d  (?r  +  2)d 

cycloid  nature.  It  behaves  as  a  saturated  compound  towards  brom- 
ine, and  the  halogen  is  absorbed  with  the  evolution  of  hydrogen 
iDromide  in  direct  sunlight.  Bromine  acts  slowdy  on  it  in  the  dark  at 
100°  J  but  at  128 — 130°,  w^hen   separation  of  carbon  takes  place,  the 
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product  consists  of  unaltered  liydr03arbon  and  pentam  ethyl  eric 
bromide.  ^-  ^-  ^• 

Pentamethenylene     and   its    Dibromide.      By   C.    Gaetner 

CHa'CH 
(Annalen,   275,  331— 332).— Pentamethenylene,    ^^•^<qj^.\\^^  ^^ 

obtained  by  warming  iodopen  tarn  ethylene  (preceding  abstract)  with 
alcoholic  potash.  Almost  the  whole  of  the  product  passes  over  at 
45°.  It  forms  a  dibromide,  OsHgBra,  which  is  a  yellowish  oil  boiling 
at  105-105-5°  (45  mm.).  A.  R.  L. 

Pentametliylenecarboxylic   acid.      Ey   C.    Gartner  (AnnaJen, 

275,  333 341).— When  adipin  ketone  (this  vol.,  i,  555)  is  dissolved 

in  ether,  poured  upon  pulverised  potassium  cyanide,  and  concentrated 
hydrochloric  acid  added,  with  cooling,  a.hydroxyjpentamethylenecarh' 

PIT  'PIT 
oxylic  acid,  \     ^        ->C(OH)-COOH,  is  obtained.  It  crystallises  from 

'  CH2*CH2  ^ 

water  in  small,  colourless  needles,  and  melts  at  103  .  The  calcium 
salt  crystallises  with  6H2O,  the  silver  salt  is  anhydrous,  and  the  zinc 
salt  crystallises  with  2H2O. 

When  iodopentamethylene  is  dissolved  in  80  per  cent,  alcohol 
(3  parts)  and  heated  at  200°  in  a  sealed  tube  with  a  slight  excess  of 
pulverised  potassium  cyanide,  pentamethylenic  nitrile, 

boiling  at  170 — 171°,  is  the  chief  product.  It  is  converted  into  the^ 
corresponding  carhoxylic  acid,  CeHg'COOH,  when  heated  on  the 
water- bath  with  concentrated  hydrochloric  acid  for  eight  hours  ;  the 
yield  is  small.  The  acid  has  an  unpleasant  odour ;  it  boils  at 
214 — 215°,  solidij&es  at  —7°,  and  melts  at  between  —4"  and  —3°.  It 
is  also  formed  by  heating  a-hydroxypentamethylenecarboxylic  acid 
with  hydriodic  acid  and  phosphorus  at  190 — 195°  in  a  sealed  tube  for 
five  hours.  The  calcium  salt  crystallises  with  5H2O,  the  barium  salt 
with  IH2O,  and  the  silver  salt  is  anhydrous  and  fairly  stable  towards 
light.  When  a-hydroxypentamethylenecarboxylic  acid  is  heated  on 
the  water-bath  with  hydriodic  acid  and  phosphorus,  a  small  quantity 
of  an  acid,  CeHsO,  is  formed,  the  nature  of  which  has  not  yet  been- 
determined  ;  it  melts  at  120".  A.  R.  L. 

Constitution  of  Suberone  and  of  the  Closed-chain  Ketones 
of  Pimelic  and  Azelaic  acids.  By  H.  Mager  (Annalen,  275, 
356 — 366). — The  best  yield  of  suberone  is  obtained  by  distilling 
calciam  suberate  (15  grams  at  most).  The  a-pimelic  acid,  which  is 
obtained  by  the  oxidation  of  suberone  (Schorlemmer  and  Dale,  this 
Journal,  1874,  934),  is  shown  to  be  identical  with  that  prepared  by 
W.  H.  Parkin,  jun.  (Ber.,  18,  3249)  from  ethylic  malonate  and  tri- 
methylene  dibromide ;  so  that  there  is  no  doubt  that  suberone  has  the 
formula  assigned  to  it  by  Schorlemmer  and  Dale. 

When  dehydrated    calcium   pimelate  is    distilled,    a   closed-chain 
YOL.  LXIV.  i.  2  r 
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tlstone,  CellioO,  is  obtained  ;  it  is  a  colourless  oil  havino^  the  odour  of 
peppermint,  boils  at  152 — 155°,  and  yields  adipic  acid  on  oxidation 
with  nitric  acid. 

Schorlemmer  and  Dale  (loc.  cit.)  obtained  normal  heptane,  together 
with  an  oil  having  the  odour  of  suberone,  by  the  distillation 
of  anhydrous  calcium  azela'inate.  The  author  has  repeated  this 
experiment,  and  obtained  normal  heptane,  together  with  a  ketone, 
CsHuO,  having  a  peppermint-like  odour,  and  boiling  at  90 — 91° 
(23  mm.)  ;  on  oxidation  with  potassium  permanganate,  it  gives  a 
bibasic  hydroxy-acid,  CsHuOs,  melting  at  about  100".         A.  R.  L. 

Constituents  of  Wood  Oil.  By  E.  Looft  (Annalen,  275,  366— 
382). — A  quantity  of  wood  oil  was  fractionally  distilled,  and  the  two 
principal  fractions  boiling  at  120 — 140°  and  160 — 180°  examined  as 
follows. 

The  fraction  boiling  at  120 — 140"  was  shaken  with  a  concentrated 
■solution  of  hydrogen  sodium  sulphite,  and,  after  collecting  the 
crystals  of  the  sulphite  compound  of  adipin  ketone,  the  filtrate 
was  mixed  with  a  fresh  quantity  of  the  salt  solution,  when  it 
separated  into  an  oily  and  an  aqueous  layer.  The  former  boiled  at 
129 — 132°,  and  consisted  chiefly  of  isoamylic  alcohol,  but  after  re- 
fractionation  a  little  pyridine  was  isolated  from  the  fraction  of 
lower  boiling  point;  the  portion  boiling  at  about  140"  was  soluble 
in  mineral  acids,  and  consisted,  therefore,  probably  of  methyl- 
pyri  dines. 

The  chief  portion  of  ,the  fraction  boiling  at  160 — 180°  consisted 
•of  the  ketone  CeHsO,  a  translucent  oil  of  aromatic  odour  boiling  at 
157"^ ;  it  had  a  sp.  gr.  of  098075  at  16°,  and  a  refractive  index  of 
1*4762  at  15°.  The  oxime,  CgHs'NOH,  crj-stallises  in  nacreous  plates, 
melts  at  128°,  and  forms  a  dibromo-additive  compound  melting  at  9i^^. 
The  ketone  yields  acetic  and  succinic  acids  on  oxidation  with  potas- 
;sium    permanganate.      The    only   formula  which  is  in  accord   with 

PIT  'PO 
these  facts  is  the  following,  CH2<:^       "  '  ,,  •     When   the  ketone  is 

0112.0-310 

shaken  with  hydrogen  sodium  sulphite  solution,  a  thick  magma  of 
crystals  of  the  sulphite  compound  is  formed  ;  dissolution  subsequently 
ensues,  however,  with  rise  of  temperature,  and  when  the  solution  is 
concentrated,  sulphurous  anhydride  is  evolved,  and,  on  cooling,  large, 
flat  crystals  separate  out  of  the  composition  C^HjeSoOsIS^aa  H-  H2O. 
When  barium  chloride  is  added  to  a  solution  of  this  salt,  the  barium 
salt,  Ci2HiRS208Ba  +  3H2O,  is  obtained ;  the  silver  salt  is  readily 
soluble  in  hot  water,  and  fairly  stable  towards  light.  The  acid  has 
,not  yet  been  prepared,  and  experiments  on  its  constitution  are  in 
progress.  A.  R.  L. 

Imido-derivatives  of  Chlorinated  Diketopentene.  Bf  T. 
ZiNCKE  and  O.  Fdchs  (Ber.,  26,  1666— 1681).— The  chlorinated 
^•ketonic  acids  obtained  from  the  ketochlorides  of  resorcinol  and 
orcinol  when  treated  with  ammonia  yield  imidoketones  with  elimina- 
tion of  1  mol.  of  carbonic  anhydride  and  3  mols.  of  hydrogen  chloride 
(this  vol.,  i,  259).     Those  compounds  are  obtained  by  treating  the 
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finely- divided  ketonic  acids,  either  suspended  in  water  or  dissolved  ia 
;sodinm  acetate,  with  an  excess  of  dilute  ammonia,  keeping  the 
mixture  well  cooled  with  ice. 

JDiclilorimidoTcetopentene,    N  >CHC1,  is  obtained  from  the 

acid  CHCVC0-CCi:CH-CCl2'C00H.  It  crystallises  in  long,  white, 
interlacing  needles,  melts  at  174°,  sublimes  at  a  lower  temperature, 
and  yields  an  easily  soluble  sodium  salt.     The  imidochloride, 

chcvco-cci:ch-cci:nh, 

is  obtained  by  treating  it  in  chloroform  solution  with  excess  of 
chlorine.  It  crystallises  in  colourless  prisms,  melts  at  130°,  is  in- 
soluble in  water,  hydrochloric  acid,  and  soda,  and  is  easily  converted 
into  the  amide  and  amidine.  The  amide,  CHCla'CO'CCl-CH-CO-NHz, 
is  obtained  by  treating  the  imidochloride  with  sodium  hydroxide, 
.  adding  hydrochloric  acid,  and  extracting  with  ether.  It  may  also  be 
obtained  by  saturating  with  chlorine  the  acetic  acid  solution  of  the 
imidoketone.  It  crystallises  in  beautiful,  colourless  prisms  or  radi- 
ating needles,  melts  at  167 — 168°,  dissolves  in  cold  sodium  hydroxide 
without  decomposition,  and  is  converted  into  the  corresponding  acid 
when  heated  with  hydrochloric  acid  at  100°.     The  amidinej 

CHCl2-CO-CCi:CH-C(]SrH)-NH2, 

is  obtained  by  dissolving  the  imidochloride  in  alcoholic  ammonia,  and 
evaporating  to  dryness  on  the  water-bath.  It  crystallises  in  colour- 
less, radiating  needles,  melts  at  143 — 144°,  and  has  basic  properties. 

Trichlorimidohefopentene,     H  ]>CCl2,    obtained    from    the 

UOl ou 

acid  CCl3-CO-CCi:CH-CCl2-COOH,  crystallises  in  long,  white  needles, 
melts  at  207°,  and  yields  a,n  easily  soluble  sodiam  salt  which  crystal- 
lises in  long,  slender  needles.  An  acetyl  derivative  could  not  be 
obtained.  Methylic  iodide  is  without  action  on  the  compound. 
When  treated  with  sodiam  hydroxide,  it  is  decomposed  with  evolution 
of  ammonia ;  ammonia  is  also  formed  when  it  is  treated  with 
sodium  amalgam.  The  imidochloride,  CCIs'CO'CCKCH'CCKjSTH,  is 
obtained  by  treating  it,  dissolved  in  acetic  acid,  with  excess  of 
chlorine.  It  crystallises  in  beautiful,  nacreous  leaflets  or  tablets, 
melts  at  141 — 142°,  and  is  decomposed  when  heated  with  water.  The 
amide,  CCla'CO'CCliCH'CO'ISrHa,  crystallises  in  short  spears  or  large, 
colourless  prisms,  melts  at  107 — 108°,  and  is  soluble  in  hot  water  and 
dilute  hydrochloric  acid.  When  heated  with  concentrated  hydro- 
chloric acid  in  a  sealed  tube  at  100°,  it  is  converted  into  trichloracetyl- 
yS-chloracryhc  acid,  CCVCO-CCliCH-COOH,  which  melts  at  126° 
(this  vol.,  p.  317). 

Tetrachlorimidohetojpentene,    H         ^    ^>CCl2,   is    obtained    from 

CCl CO 

the  acid  CCVCO-CCliCCl-CCVCOOH.  The  yield  is  not  good, 
as  a  second  reaction  takes  place  with  evolution  of  chloroform, 
and  formation  of  a  compound  having  the  composition  CoCl^OoNH, 
and  melting  at  80°.  The  tetrachlorimidoketone  is  also  obtained 
by    heating    the    amide    CHCVCO'GCliCCl-CONHa    with    concen- 

2  r  2 


560  ABSTRACTS  OF  CHEMICAL  PAPERS. 

trated  sulphuric  acid.  It  crystallises  in  long,  colourless,  felted 
needles,  melts  at  203°,  and  gives  a  sodium  salt  which  crjstallisesp 
in  beautiful,  iridescent  leaflets,  effloresces  on  exposure  to  air,  and 
is  decomposed  by  boiling  with  water  or  alcohol.  When  reduced  with 
hydrogen  iodide  or  sodium  amalgam,  ammonia  is  formed.  When 
reduced  with  sodium  in  alcoholic  solution,  a  base  is  obtained  which 
is  probably  amidopentamethylene.     The  imidochloride, 

cci3-co-cci:cci-c:n",hci, 

crystallises  in  radiating  prisms,  and  melts  at  111".  The  amide  has 
already  been  described  (Abstr.,  1892,  1186).  It  melts  at  145—146". 
The  acid  obtained  from  it  by  heating  with  hydrochloric  acid  melts  at 
85 — 86°  when  dry,  and  at  51 — 52°  when  hydrated. 

Trichlorimidoketomethylpentene,  M^  ^CClg,  has   already 

been  described  (this  vol.,  i,  259).  It  melts  at  187*5°.  The  imido- 
chloride,  CCVCO  CCliCMe-CCKNH,  crystallises  in  beautiful,  colour- 
less prisms,  and  melts  at  110°.  The  amide,  CCVCO-CCKCMe-CO-NH^, 
crystallises  in  white,  radiating  needles  or  long  leaflets,  melts  at 
117 — 118°,  and  when  heated  with  concentrated  hydrochloric  acid  at 
150°  is  converted  into  the  acid  CCls-CO-CCKCMe-COOH,  which  is 
identical  with  that  obtained  by  the  oxidation  of  the  ketonic  acid 
from  pentachlororcinol. 

Bichloracetyl-^-chloracrijlic  acid,  CHCU'CO-CCKCH-COOH,  is  ob- 
tained from  the  above  trichlorimidoketopentene  by  heating  it  with 
concentrated  hydrochloric  acid  at  100°.  It  crystallises  in  concentric 
prisms  or  tablets,  melts  at  106  — 107°,  and,  when  treated  with  hypo- 
chlorous  acid,  is  easily  converted  into  the  acid 

CCVCO-CCi:CH-COOH. 

Dichloracetyldichloracrylic  acid,  CHCla'CO-CCliCCl-COOH,  is  ob- 
tained from  tetrachlorimidoketopentene  by  heating  it  with  hj'dro- 
chloric  arid  at  150°,  but  can  be  more  easily  prepared  by  heating  the 
amide  C5CI4H3NO2  (Abstr.,  1891,  689)  with  concentrated  hydrochloric 
acid.     It  crystallises  in  colourless  prisms,  and  melts  at  71°. 

Bichloracetylchlorometliylacrylic  acid,  CHCU'CO'CChCMe'COOR, 
crystallises  in  short,  colourless  needles  and  prisms,  and  melts  at 
105 — 1U6°.  When  treated  with  dilute  bleaching  powder  solution,  it 
yields  the  acid  CCla-CO-CCKeMe-COOH  (this  vol.,  i,  317). 

E.  C.  R. 

Action  of  Nascent  Bromine  on  some  Benzene  Derivatives. 

— By  W.  Vaubel  (J.  pr,  Cliem.  [2],  48,  75 — 78). — This  investigation 
was  conducted  by  adding  sulphuric  acid  and  potassium  bromide  to  an 
aqueous  solution  (where  possible)  of  the  benzene  derivative  to  be  in- 
vestigated, and  pouring  into  the  mixture  an  aqueous  solution  of  the 
calculated  quantity  of  potassium  bromate.  The  following  general 
results  were  noted:  the  groups  OH  and  Nils  favour  the  entry  of 
bromine  into  the  ortho-  and  para-positions ;  tw^o  of  these  groups  in 
the  meta-[)osition  to  each  other  will  both  influence  the  bromine  sub- 
stitution in  this  sense,  but  they  militate  against  it  when  they  are  in 
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tlie  orfclio-  and  para-positions  relatively  to  each,  other.  These  observa- 
tions confirm  the  author's  previously  expressed  opinions  with  regard 
to  the  configuration  of  benzene  (Abstr.,  1891,  1343).  A.  G.  B. 

lodoso-  and  lodoxy-compounds.  By  C.  Willgerodt  (Ber.,  26, 
1802 — 1811). — The  first  portion  of  this  paper  consists  of  .a  reply  to 
the  criticisms  of  Askenasy  and  Mayer  (this  vol.,  i,  503),  in  which  the 
author  maintains  the  correctness  of  the  results  he  has  already  pub- 
lished. The  second  portion  gives  a  further  account  of  the  meta- 
nitroiodoso-  and  nitroiodoxy-compounds  (compare  this  vol.,  i,  256). 

The  metanitroiodosobenzene  already  described  commences  to  de- 
compose at  a  low  temperature,  and  it  is  the  first  products  of  decompo- 
sition which  are  completely  split  up  at  195°.  Paranitroiodosobenzene 
-explodes  without  report  at  82—83°,  the  products  formed  being  para- 
nitroiodobenzene  and  iodic  anhydride.  It  is  also  converted  by  acetic 
acid  into  the  acetyl  derivative,  which  separates  as  a  pale  yellow 
substance  if  only  a  small  quantity  of  acetic  acid  is  employed.  On 
boiling  with  water,  it  is  converted  into  paranitroiodobenzene  and 
^aranitroiodoxybenzene,  N02*C6H4*I02,  the  yield  of  the  latter  being 
small.  It  crystallises  from  acetic  acid  in  colourless,  transparent, 
six-sided  plates,  and  explodes  at  212 — 213°. 

Orthonitroiodobenzene  combines  with  chlorine  in  chloroform  solu- 
tion yielding  ortTionitrojphenyl  iodocMoride,  ]S'02'C6H4'lCl2,  which  is  a 
yellow,  crystalline  mass,  and  melts  at  96°  with  violent  decomposition. 
It  cannot  be  recrystallised  without  undergoing  change,  and  is  readily 
converted  into  orthonitroiodosobenzene,  N02*C6H4*10,  in  the  usual 
manner ;  the  latter  crystallises  in  orange-yellow  prisms,  and  decom- 
poses at  about  100°,  the  product  being  impure  orthonitroiodoxybenzene. 
With  acetic  acid,  it  yields  an  acetate  which  separates  in  compact 
ciystals,  decomposes  at  145°  with  much  frothing,  and  on  exposure  to 
the  air  again  forms  orthonitroiodosobenzene.  Orthonitroiodoxybenzene^ 
K02'C6H4*10o,  obtained  from  the  iodoso-derivative  in  the  usual 
manner,  crystallises  from  acetic  acid  in  thin,  transparent,  yellowish 
tablets,  and  explodes  with  a  sharp  report  at  about  210''. 

H.  G  C. 

Action  of  Aluminium  Chloride  on  Chlorides  and  Bromides 
of  Aromatic  Radicles.  By  J.  Schramm  (Ber.,  26,  1706 — 1709). — 
Benzyl  chloride  yields  w4th  aluminium  chloride,  alone  or  in  carbon 
bisulphide  solution,  a  substance  which,  wheu  distilled,  decomposes 
into  toluene  and  anthracene ;  if  benzene  is  used  as  a  solvent, 
anthracene  and  diphenylmethane  are  formed.  a-Chlorethylbenzene, 
CPhMeHCl,  with  aluminium  chloride  in  benzene  solution  at  0°, 
yields  un  symmetrical  diphenylethane,  ethylbenzene,  and  sym- 
metrical mesodimethyldihydroanthracene,   C6H4<po^^>C6H4,    the 

first  being  doubtless  formed  by  the  combination  of  benzene  with 
cinnamene,  itself  obtained  from  the  chlorethylbenzene  by  loss  of 
hydrogen  chloride.  The  product  obtained  by  chlorinating  boiling 
ethylbenzene  (?  w-chlorethylbenzene,  CH2Ph-CH2Cl),  if  mixed  with 
aluminium  chloride  at  0*^,  yields  dibenzyl,  anthracene,  and  unsym- 
metrical  diphenylethane  j  the  author   asserts  that  the  first  two  are 
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formed  from  aw-dichlorethylbenzene,  the  last  one  from  a-chlorethyT- 
benzene,  both  contained  in  the  crude  product  of  chlorination. 
aw-Dibromethylbenzene  yields  dibenzyl,  anthracene,  and  bromo- 
benzene;  the  formation  of  the  last  compound  shows  that  some  of 
the  original  substance  must  have  decomposed  into  bromine  and 
cinnamene.  C.  F.  B. 

Some  Substituted  Benzenoid  Hydrocarbons.     By  P.  Gen- 

VRESSE  (Bull.  Soc.  Chim.  [3],  9,  219 — 227). — The  heat  of  combustion 
of  propylbenzene  is  at  constant  volume  +1246'9  Cal.,  at  constant 
pressure  +1248*6  Cal.  Hence  the  heat  of  formation  Cg  (diamond) 
+  O24  (gas)  =  C9H12  (liquid)  ....  +14*1  Cal.  Errera,  by  chlorinating 
the  boiling  hydrocarbon,  obtained  a  chloropropylbenzene,  which  gave 
allylbenzene  when  treated  with  alcoholic  potash.  The  author  has 
subjected  the  vapour  of  boiling  propylbenzene  to  the  action  of  a  slow 
current  of  chlorine  in  a  reflux  apparatus,  until  a  thermometer  plunged 
into  the  vapour  indicated  a  temperature  of  200°.  The  product  is  a 
chloropropylbenzene,  boiling  at  208 — 210°  with  slight  decomposition  ; 
it  does  not  attack  the  eyes,  and  its  sp.  gr.  is  1*0687.  When  heated 
with  a  concentrated  solution  of  potassium  carbonate  in  a  sealed  tube 
at  180 — 200°  for  two  days,  allylbenzene  and  a  chloropropylbenzene 
boiling  at  205 — 206""  is  obtained.  The  latter  resists  the  action  of 
potassium  carbonate,  but  is  converted  into  allylbenzene  by  alcoholic 
potash,  and  yields  benzoic  acid  when  boiled  with  alkaline  potassium 
permanganate.  Evidence  is,  therefore,  afforded  of  the  existence  in 
the  above  product  of  two  chloropropylbenzenes  containing  chlorine  in 
the  side  chain. 

The  heat  of  combustion  of  isopropylbenzene  at  constant  volume  is 
+  1248  Cal.,  and  at  constant  pressure  +1249*9  Cal.,  so  that  its  forma- 
tion from  its  elements  develops  +17*2  Cal.  When  isopropylbenzene 
is  chlorinated  in  the  manner  described  above,  it  yields  paracliloriso- 
propylhenzene,  boiling  at  204 — 206''  with  slight  decomposition,  and  at 
125°  under  a  pressure  of  20  mm.  It  attacks  the  eyes,  has  a  sp.  gr.  = 
1*0782,  and  gives  parachlorobenzoic  acid  on  oxidation  with  alkaline 
potassium  permanganate. 

Diisopropylbenzene  (b.  p.  203 — 205°)  yields  terephthalic  acid  on 
oxidation  with  potassium  permanganate,  and  must,  therefore,  have  its 
two  isopropy]  groups  in  the  para-position  relatively  to  each  other 
(Beilstein). 

The  chief  product  obtained  by  treating  toluene  with  propylic 
bromide  and  aluminium  chloride  appears  from  its  behaviour  on  oxi- 
dation to  be  a  mixture  of  1  :  3-methylpropylbenzene  (1  part)  and 
1  :  4-methylpropylbenzene  (5  parts)  ;  but  it  also  contains  a  smaller 
quantity  of  isopropyltolueue  (see  below).  It  boils  at  178 — 180°;  its 
heat  of  combustion  at  constant  volume  is  1404*2  cal.,  and  at  constant 
pressure  1406*1  Cal.,  from  which  the  heat  of  formation  +17*9  Cal.  is 
deduced.  A  c/iZoro-derivative  boiling  at  218 — 220°  was  obtained, 
"which,  on  heating  with  potassium  carbonate,  yielded  allyltoluene ;  a 
small  quantity  of  substance  (probably  an  isomeride)  remains  un- 
attacked  by  the  potassium  carbonate. 

The  isopropyltolueue  mentioned  above  is  a  mixture  of  the  1 :  4-com- 
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pound,  cymeDe  (5  parts),  and  the  1 :  3-compound  (1  part)  ;  it  boil3  at 
173^  Tlie  heat  of  combustion  at  constant  volume  is  +1407*25  Cah, 
and  at  constant  pressure  +  1410*1  Cal.,  whence  its  heat  of  formation 
is  +9-9.  A.  R.  L. 

Cinnamene    Hydrochloride    and    Hydrobromide.      By    J. 

Schramm  (Ber.,  26,  1709 — 1711). — Reasoning  from  analogy,  one- 
would  expect  the  additive  compounds  of  cinnamene  with  hydrochloric 
and  hy  drobromic  acids  to  have  the  constitution  CPhMeHX.  Bernthsen 
and  Bender,  however  (Abstr.,  1883,  70),  attribute  to  the  hydro- 
bromide  the  constitution  CH2Ph'CH2Br.  The  author  has  reinvesti- 
gated the  matter,  and  finds  that  both  the  hydrochloride  and  hydro- 
bromide  react  as  if  they  possessed  the  first  mentioned  formula;  when 
boiled  in  alcoholic  solution  with  potassium  cyanide,  and  then  with 
potash,  they  iyield  the  ether  CPhMeH'OEt  and  no  hydrocinnamic 
acid ;  with  sodium  they  yield  dimethyldiphenylethane,  and  the 
hydrochloride  with  aluminium  chloride  in  benzene  solution  yields 
unsymmetrical  diphenylethane  and  mesodimethyldihydranthracene 
(compare  preceding  abstract).  C.  F.  B. 

Homologues  of  Phenol.  By  B.  Fischer  and  B.  Grutzner 
(Ber.,  26,  164^6— 16i9) .—Tertiary  amylphenol,  OH-CcH^'CMeoEt,  is 
obtained  by  heating  phenol  with  dimethylethylcarbinol  and  zinc 
chloride  in  a  reflux  apparatus  at  180°.  It  crystallises  from  light 
petroleum  in  long,  interlacing  needles,  melts  at  93 — 94",  boils  at 
265 — 267°,  is  volatile  with  steam,  and  has  a  pleasant  aromatic  odour 
resembling  that  of  thymol.  The  sodium  salt  crystallises  in  white 
scales,  and  absorbs  carbonic  acid  from  the  air.  The  acetyl  derivative 
is  a  colourless  oil,  which  boils  at  264 — 266°,  and  is  easily  decomposed 
by  sodium  hydroxide. 

AmylanisoU,  OMe*C6H4'C5Hn,  obtained  by  heating  amylphenol  with 
potassium  hydroxide  and  methylic  iodide,  is  an  oil,  and  boils  at 
240—241°.  E.  C.  R. 

Supposed  Formation  of  Orthocresol  from  Methylsalicylic 
acid  [COOH  :  OH  :  Me  =  1  :  2  :  5].  By  P.  de  Chambrier  (Ber., 
26,  1092  —  1694).  —  Methylsalicylic  acid  [COOH  :  OH  :  Me  = 
1  :  2  :  5],  on  distillation  with  lime,  yields  paracresol,  not  orthocresol, 
as  stated  by  O.  Jacobson  (Ber.,  11,  377),  together  with  a  little  phenol, 
the  formation  of  the  latter  being  probably  due  to  oxidation  by  the 
lime  of  a  part  of  the  methylsalicylic  acid  to  hydroxyisophthalic  acid. 
Renter's  assertion  that  dimethylsalicylic  acid  [COOH  :  OH  :  Me  :  Me  = 
1 :  2  :  4  :  5],  on  distillation  with  lime,  yields  metaxylenol  [M'e  :  Me  :  OH 
=  1:3:4]  (Ber.,  11,  30)  is  also  unlikely  to  be  correct.         J.  B.  T. 

Hemiacetals  derived  from  Substituted  Chloranils.    By  C.  L. 

Jackson  and  H.  S.  Grindley  (Ber.,  26,  1631 — 1633;  see  also  this 
vol.,ii;  322). — Whendiphenoxydichloroquinone  is  treated  with  sodium 
methoxide,  a  derivative  of  dimetlioxydichloroquinone, 

C6(OMe)2Cl20o,2MeOH, 

is  obtained.     It  is  a  white  substance,  and  when  heated  at  170 — 173°, 
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is  convertel  iato  the  diraethoxydichloroquinone  melting  at  141 — 142°. 
The  same  change  takes  place  when  the  compound  is  treated  with 
sulphuric  or  hydrochloric  acid,  or  is  boiled  with  water  or  dilute 
alcohol,  or  when  the  sodium  salt  is  heated  with  benzoic  chloride  or 
acetic  anhydride. 

Sodium  ethoxide  reacts  in  the  same  way,  and  yields  a  compound  of 
the  formula  C6(OEt)2Cl20o,2EtOH,  which,  when  heated  at  140—143°, 
is  converted  into  diethoxydichloroquinone  melting  at  104 — 105*. 

The  authors  are  studying  the  action  of  sodium  alkyl  oxides  on 
various  quinones.  E.  C.  R. 

Action  of  Acid  Chlorides  on  Nitrosodimethylaniline.     By 

P.  Ehrlich  and  G.  Cohn  (Ber.,  26,  175G— 1757).— The  authors  have 
found  that  acid  chlorides  combine  very  readily  with  nitrosodimethyl- 
aniline and  other  nitroso-derivatives,  forming  additive  compounds, 
the  reaction  being  sufficiently  violent  to  render  dilution  with  benzene 
advisable. 

With  benzoic  chloride  and  nitrosodimethylaniline,  an  almost  quan- 
titative yield  of  the  new  compound  is  obtained ;  it  forms  a  yellowish 
precipitate,  and  if  quickly  dried  may  be  kept  for  some  time.  It  is 
(precipitated  from  alcoholic  solution  on  the  addition  of  ether  in  white, 
unstable  plates,  which  have  the  composition  C15H15N2O2CI,  and  the 
substance  is  therefore  formed  by  the  direct  union  of  the  two  com- 
ponents. Two  formulas  are  possible  for  such  a  product,  namely, 
:N'Meo-CeH4-NCl-OBz  and  NMeoCi:C6H4:N-OBz,  of  which  the  authors 
regard  the  latter  as  the  more  probable.  The  most  remarkable  pro- 
perty of  the  new  compound  is  the  readiness  with  which  it  reacts  with 
bases  and  phenols,  to  form  colouring  matters,  even  in  the  cold. 
When  alcoholic  solutions  of  the  new  compound  and  of  toluylenedi- 
amine  are  mixed,  an  intense  blue  coloration  is  immediately  produced, 
which  does  not  deepen  on  keeping.  H.  G.  C. 

Products  of  the  Action  of  Aniline  on  Dibromosuccinic 
-acid.  By  A.  Reissert  (Ber.,  26,  1758 — 1765). — Some  years  ago 
the  products  of  the  action  of  aniline  on  dibromosuccinic  acid  were 
examined  by  the  author  and  Tiemann,  who  obtained  a  mixture  of 
two  acids  having  the  composition  C16H14N2O3  and  Ci6Hi2N202,  and 
containing  therefore  respectively  the  elements  of  1  and  2  mols.  of 
water  less  than  the  expected  dianilidosuccinic  acid.  The  same  com- 
pounds were  also  obtained  shortly  afterAvards  by  Michael,  who 
regarded  them  as  anilidomaleinanilic  acid  and  auilidomalemanil 
(Abstr.,  1886,  698).  As  the  latter  compound  has  recently  been  ob- 
tained by  Bischoff  (this  vol.,  i,  55)  by  the  action  of  phosphorus  penta- 
chloride  on  the  dianilide  of  tartaric  acid,  it  can  hardly  have  the 
constitution  assigned  to  it  by  Michael ;  the  author  has  therefore 
reinvestigated  the  subject  with  the  following  results. 

The  substance  obtained  by  boiling  dibromosuccinic  acid  (1  mol.) 
with  10  times  its  weight  of  aniline  (6  mols.)  consists  of  the  compound 
C16H12N2O2,  and  of  the  aniline  salt  of  the  acid  C16H14N2O3,  together 
with  a  small  quantity  of  the  aniline  salt  of  /9-anilidoacrylic  acid.  If 
the  mixture  is  boiled  with  aqueous  soda,  aniline  is  liberated,  and  on 
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tlie  addition  of  acetic  acid,  y3-anilidoacry]ic  acid  separates,  mixed  with 
some  dianilidosuccinic  acid,  whilst  the  addition  of  hydrochloric  acid 
causes  a  fresh  precipitate,  consisting  chiefly  of  the  dianilido-acid. 

(i-Anilidoacrylic  acid,  NHPh*CH!CH'COOH,is  best  obtained  pure  by 
recrystallising  its  sodium  salt  from  80  per  cent,  alcohol,  acidifying,  and 
extracting  with  ether.  It  is  a  very  UBstable  substance,  and  cannot 
be  recrystallised ;  it  becomes  coloured  at  100°,  sinters  at  150°,  and 
melts  with  decomposition  at  160°.  The  sodium  salt  crystallises  in 
small,  lustrous,  indistinct  crystals. 

Dianilidosuccinic  acid  may  be  obtained  from  the  impure  product 
described  above  by  recrystallising  the  sodium  salt  from  absolute 
alcohol,  and  saturating  the  aqueous  solution  with  hydrogen  chloride. 
The  properties  observed  agree  with  those  described  by  Gorodetski 
and  Hell  (Abstr.,  1888,  951). 

As  already  stated,  Michael  regarded  the  acid  CieHuT^oOa  as  anilido- 
maleinanilic  acid,  COOH-C(NHPh)-C:CO'NHPh,  but  in  view  of 
Bischoff's  synthesis,  this  view  is  no  longer  tenable,  and  the  author 
believes  that  it  is  an  anhydro-compound,  having  probably  the  con- 

N^  P  h  •  P  IT  •  P  O  O  IT 
stitution   I  I       ,T-o-ni  •     The  second  compound,  CisHioNgOo,  w^hich 

CO  — Uli'JNllPh 

Michael  believed  to  be  anilidomalemanil,  is  being  further  investigated 
by  Bischoff,  and  has  therefore  not  been  examined  by  the  author,  who, 
however,  proposes  to  term  it  for  the  present  dianilsuccin. 

Dinitrosoanilidosuccinic  acid,  Ci6Hi4j1^204(NO)2,  is  obtained  by  the 
careful  addition  of  hydrochloric  acid  to  a  solution  of  sodium  nitrite 
and  the  sodium  salt  of  the  acid,  and  forms  yellow,  indistinct  crystals ; 
it  melts  at  142*5°,  and  shows  Liebermann's  reaction.  On  reduction 
with  zinc  and  acetic  acid,  it  does  not  yield  the  corresponding  di- 
phenylhydrazidosuccinic  acid,  as  the  latter  probably  at  once  loses 
ammonia,  forming  di'plienylosotriazolidinedicarhoxylic  acid, 

NPh-CH-COOH. 

^NPh-CH-COOH ' 

this  forms  a  light,  white,  amorphous  mass,  which  is  decomposed  by 
boiling  with  water,  and  melts  with  much  frothing  at  95°. 

H.  G.  C. 
Action  of  Paratoluidine  on  Dibromosuccinic  acid:  New- 
Derivatives  of  Dianilidosuccinic  acid.  By  A.  Junghahn  and 
A.  Reissert  {Ber.,  26,  1766—1773;  compare  preceding  abstract). 
— Paratoluidine  acts  on  dibromosuccinic  acid  in  a  very  similar 
manner  to  aniline,  yielding  a  mixture  of  different  substances.  When 
the  product  is  treated  with  alkalis,  paratoluidine  is  liberated",  and  part 
of  the  remainder  goes  into  solution ;  the  residue,  after  repeated 
crystallisation  from  alcohol,  forms  golden-yellowy  lustrous  plates, 
and  melts  at  228°.  It  has  the  composition  C1SH15N2O2,  and  corresponds 
exactly  with  the  indifferent  compound  obtained  from  aniline,  and  may 
therefore  be  termed  diparatolilsucciii.  The  acid  corresponding  with 
anhydrodianilidosuccinic  acid  could  not  be  obtained  pure,  as  it  readily 
takes  up  water,  forming  diparatoluidosuccinic  acid, 

CoH4(NH-C7HO.>(COOH)2, 
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whicli  may  be  prepared  from  the  mixture  in  a  similar  manner  to  the 
corresponding  anilido-derivative.  It  is  a  crystalline  substance, 
which  becomes  yellow  at  100°  and  melts  at  about  200°  ;  the  sodium. 
salt  forms  stellate  groups  of  hair-like  needles,  the  calcium  salt  a 
white,  flocculent  precipitate,  the  copper  salt  a  grass-green  precipitate, 
and  the  ethylic  salt  white  needles,  melting  at  169''.  The  dinitroso- 
derivative,  Ci8H,8N'204(NO)2,  crystallises  in  small  needles,  melts  at 
125°,  and  gives  Liebermann's  reaction. 

If  the  sodium  salt  of  the  acid  is  boiled  with  acetic  anhydride,  it  is 
converted  into  a  substance  which  forms  small,  prismatic  crystals, 
blackens  at  215°,  and  decomposes  completely  at  222°.  It  is  derived 
from  the  diacetyldijoaratoluidosuccinic  acid  first  produced,  by  the  loss  of 
2  mols.  HoO,  and  is  converted  into  the  acid  by  boiling  with  10  per 
cent,  alkali,  and  adding  hydrochloric  acid;  the  latter  crystallises 
with  IHoO,  in  small  prisms,  becomes  yellow  at  170",  and  decomposes 
completely  at  204°.  The  calcium  and  barium  salts  also  contain 
IHoO.  When  the  acid  is  boiled  with  acetic  anhydride,  it  yields  the 
corresponding  anhydride,  C22H20N2O5,  a  white,  crystalline  substance, 
which  melts  at  232°  with  evolution  of  gas  and  previous  darkening. 

If  the  sodium  salt  of  dianilidosuccinic  acid  is  boiled  with  acetic 
anhydride,  it  yields  the  diacetijldianilidosuccinic  anhydride,  but  this 
compound  could  in  no  way  be  made  to  yield  a  substance  containing 
2  mols.  less  H2O  than  the  diacetyldianilidosuccinic  acid.   The  anhydride 

__  ,  ^^,  I -r-r  ^„  >0  forms  white  needles,  and  melts  at  192°;  the  acid 
jN  AcFh'Uli'OU 

itself  crystallises  ia  white  prisms  containing  IH2O,  and  melts  at 
172 — 173°.  The  silver  salt  is  a  white,  flocculent  precipitate,  and 
contains  no  water  of  crystallisation,  whilst  the  sodium  and  calcium 
salts  aro  crystalline  substances,  and  contain  6H2O  and  2H2O  re- 
spectively. H.  G.  C. 

Electrolytic  Reduction  of  Aromatic  Nitro- compounds.  By 
L.  Gatteemann  {Ber.,  26,  1844 — 1856). — The  nitro-compound  is 
dissolved  in  5  to  10  times  its  weight  of  concentrated  sulphuric  acid, 
and  the  cold  solution  put  into  a  porous  cell,  which  stands  in  a  beaker 
containing  75 — 100  per  cent,  sulphuric  acid.  The  inner  cell  con- 
tains a  platinum  cathode,  and  the  outer  cell  a  platinum  anode.  A 
current  of  IJ  to  3  amperes  at  a  potential  of  5  to  6  volts  is  used.  Heat 
is  evolved  during  the  reaction.  The  products  usually  separate  as 
sulphates,  either  at  once  or  on  remaining  in  a  cool  place.  If  the 
product  is  very  soluble  in  sulphuric  acid,  it  is  precipitated  on  the 
addition  of  water.     The  following  results  were  obtained. 

Nitrobenzene  yields  paramidophenol  sulphate.  Orthonitrotoluene^ 
yields  an  amidocresol,  which  is  easily  soluble  in  alkali,  and  gives  a 
violet  coloration  with  ferric  chloride ;  the  author  is  engaged  in  the 
further  examination  of  this  compound.  Metadinitrobenzene  yields 
orthoparadiamidophenol,  which  is  identical  with  the  compound  ob- 
tained from  orthoparadinitro phenol.  Urthoparadinitrotoluene  yields 
diamidocresol  C6H2Me(NH2)2*OH  [1:4:6:3].  It  crystallises  in  broad 
needles,   is   unstable    and  melts  at   170^    with   a  brown   coloration. 
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The  sulphate  crystallises  in  colourless  needles,  turns  brown  on  expo- 
sure to  air,  and  gives  an  intense  violet  coloration  with  ferric  chloride, 
dichromate,  nitric  acid,  and  bromine  water. 

Metanifcraniline  yields  orthoparadiamidophenol.  Orthonitropara- 
toluidine  yields  the  diamidocresol  (m.  p.  170°)  described  above,  which 
is  also  obtained  by  the  electrolytic  reduction  of  paranitroorthotoluidine. 

Metanitrobenzoic  acid  yields  amidosalicylic  acid  [COOH  :  NH2 :  OH 
=  1:3:6];  this  crystallises  in  long,  colourless  needles,  is  not 
altered  by  exposure  to  air,  and  is  decomposed  by  heat  into  amido- 
phenol  and  carbonic  anhydride.  The  sulphate  crystallises  in  broad, 
colourless  needles. 

Metanitroparatoluic  acid  yields  amidocresotic  acid, 

[COOH  :  NH2  :  Me  :  OH  =  1  :  3  :  4  :  6]. 

The  sulphate  crystallises  with  water  in  colourless  needles  which 
effloresce  on  exposure  to  air ;  it  gives  a  violet  coloration  with 
ferric  chloride.  By  displacing  the  amido-group  in  amidocresotic 
acid  by  chlorine,  bromine,  and  iodine,  the  following  compounds  were 
obtained  :  chlorocresotic  acid  crystallises  in  white  plates,  and  melts  at 
203 — 204°  ;  hromocresotic  acid  crystallises  in  silvery  leaflets,  and  melts 
at  211°;  iodocresotic  acid  crystallises  in  short  needles,  and  melts 
at  227°. 
^  Nitroterephthalic  acid  yields  the  amidohydroxij-acid, 

NH2-CeH,(C00H)o-0H. 

It  separates  in  beautiful  crystals  from  hot  water,  gives  a  reddish- 
brown  coloration  with  ferric  chloride,  and  when  treated  with  nitrous 
acid  yields  a  sparingly  soluble  diazo-compound,  which  crystallises  in 
short,  brownish-red  needles. 

Nitroisophthalic  acid  also  yields  an  amidohydroxy-acid,  which 
crystallises  with  IH2O  in  colourless  needles,  and  is  dehydrated  by 
heating  at  180°. 

1  :  4'-Nitronaphthalenesulphonic  acid  yields  a  compound  which  crys- 
tallises from  water  in  silvery  plates,  and  reduces  ammoniacal  silver 
solution  in  the  cold.  It  is  either  an  amidonaphtholsulphonic  acid  or 
an  amidosultone. 

Paranitrotoluene  behaves  in  quite  a  different  way  from  the  above 
compounds,  and  yields  a  condensation  product  which  the  author 
believes  to  be  nitroa7nidoorthohenzijUoluene,i^H2-Coiii'CH.2'CeH.sMe'lii02. 
It  forms  orange-red  crystals,  and  melts  at  119°.  The  sulphate  crys- 
tallises in  beautiful,  white  needles,  which  redden  on  exposure  to  air. 
The  acetyl  compound,  NOg'CuHia'NHAc,  crystallises  in  short,  yellow 
needles,  and  melts  at  174°.  The  benzoyl  compound  crystallises  in  silky 
needles,  and  melts  at  185°.  The  thiocarh amide,  obtained  by  warming 
an  alcoholic  solution  of  the  base  with  phenyl  isothiocyanate,  crystal- 
lises in  white  leaflets,  and  melts  at  167°.  The  base  combines  with 
benzaldehyde  to  yield  a  henzylidene  derivative,  NOo'CiiHia'NiCHPh, 
which  crystallises  in  broad,  colourless  needles,  and  melts  at  194°. 
l^he  phenol,  N02*Ci4Hi2*OH,  obtained  from  the  base  in  the  usual  way 
through  the  diazo-compound,  crystallises  in  yellow  needles,  and 
melts   at  117°.     The  dihromide,  CnHxaNaOoBro,  crystallises  in  colour-^ 
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less  leaflels,  and  melts  at  150°.  When  the  nitroamido-base  is  re- 
duced with  stannous  chloride  and  hydrochloric  acid,  it  yields  a 
diamine.  The  latter  boils  at  380°,  melts  at  59 — 60",  and  crystallises 
in  long  needles.  The  sulphate  crystallises  in  colourless  needles. 
The  diacetyl  derivative^  Cj4Hi2(NHAc)2,  melts  at  220°.  The  phenol, 
Ci4Hi2(OH)2,  obtained  in  the  usual  way,  crystallises  in  long  needles, 
and  melts  at  138—139°.  E.  C.  R. 

Action  of  Sodium  Sulphite  on  Salts  of  Amidophenols.    By 

A.  LuMi^RE  and  A.  Seyewitz  {Compt.  rend. ,116, 1202 — 1205). — Amido- 
phenols are  difficult  to  isolate  from  their  salts,  by  reason  of  the  energy 
with  which  they  absorb  oxygen  from  the  air,  and  this  is  true  also  of 
dianiidophenols  and  triamidophenols.  The  separation  can,  however, 
be  effected  by  means  of  sodium  sulphite,  provided  that  the  particular 
amidophenol  is  insoluble  in  a  solution  of  sodium  sulphite  and  is  so 
feebly  basic  that  it  will  not  combine  with  sulphurous  acid. 

A  concentrated  solution  of  paramido phenol  hydrochloride,  when 
treated  with  a  saturated  solution  of  sodium  sulphite,  yields  the  base 
in  white,  crystalline,  nacreous  plates  which,  after  being  dried  at 
30 — 40°,  melt  at  184°.  The  reaction  is  practically  quantitative.  The 
product  is,  however,  liable  to  become  slowly  black  when  exposed  to 
the  air,  but  this  can  be  prevented  by  using  for  precipitation  and  the 
washing  of  the  precipitate  a  solution  of  sodium  sulphite  which  is 
slightly  acid  to  phenolphthalein. 

Diamidophenol  must  be  precipitated  in  a  saturated  solution  of 
.sodium  sulphite  containing  some  undissolved  crystals  of  the  salt  and 
mixed  with  sufficient  sulphurous  acid  to  make  it  slightly  acid  to 
phenolphthalein.  The  hydrochloride  is  dissolved  in  5  parts  of  this 
solution  and  powdered  sodium  sulphite  added  until  it  no  longer 
dissolves ;  the  diamidophenol  then  gradually  separates.  It  melts  at 
78 — 80°  and  alters  very  rapidly  when  exposed  to  air,  but  can  be  kept 
in  flasks  filled  with  sulphurous  anhydride.  It  is  somewhat  soluble  in 
water,  alcohol,  and  acetone,  and  slightly  soluble  in  ether,  benzene, 
find  chloroform.  It  dissolves  very  readily  in  either  acid  or  alkalis, 
and  all  its  solutions  oxidise  when  exposed  to  air.  Oxalic  acid  con- 
verts the  base  into  a  white  powder,  insoluble  in  water  and  stable  when 
■exposed  to  air.  This  product  is  probably  diamidophenol  oxalate,  and 
it  is  under  investigation. 

.  When  a  concentrated  aqueous  solution  of  triamidophenol  hydro- 
chloride is  mixed  with  a  saturated  solution  of  sodium  sulphite,  an 
abundant,  white  precipitate  is  formed,  which  is  very  slightly  soluble 
in  cold  water  or  in  alcohol.  This  product  forms  white  plates  which, 
melt  at  120 — 121°  with  evolution  of  sulphurous  anhydride.  It  dis- 
solves in  acids  with  evolution  of  sulphurous  anhydride,  and  it  also 
dissolves  in  alkalis.  All  the  solutions  oxidise  when  exposed  to  air. 
The  compound  has  the  composition  C6H.,(NH2)3*OH,H2S03,  and  its 
formation  is  due  to  the  fact  that  triamidophenol  is  a  more  energetic 
Ibase  than  amidophenol  or  diamidophenol.  C.  H.  B. 

Cinnamylamine  and  its  Derivatives.  By  T.  Posner  (Ber.,  26, 
18-56— l86b).—CLnnamylphthalimide,  CHPhlCH-CHz-NvCsH.Oo,  is  ob- 
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tained  by  heating  cinnamyl  clilorlde  witli  potassium  phthalirnido  at 
160°.     It  crystallises  in  small,  white  needles,  and  melts  at  153°. 

CinnamylpJithalamic  acid,  C9H9'NH*CO'C6H4'COOfI,  is  obtained  by 
dissolving  the  preceding  compound  in  warm  potassium  hydroxide  and 
precipitating  with  hydrochloric  acid.  It  melts  at  132°.  The  silver  salt  is 
a  white,  flocculent  precipitate  which  turns  brow^n  on  exposure  to  light. 

Cinnamylamine,  CHPh'.CH'CHa'NHg,  is  obtained,  together  with 
phthalic  acid  and  cinnamylphthalimide,  by  heating  the  preceding 
compound  with  concentrated  hydrochloric  acid  in  a  reflux  apparatus. 
It  is  also  obtained  as  hydrochloride,  together  with  di-  and  tri- 
cinnamylamine  hydrochlorides,  by  heating  cinnamyl  chloride  with 
alcoholic  ammonia  at  100°.  The  product  is  shaken  with  equal  parts 
of  water  and  ether  ;  the  cinnamylamine  hydrochloride  dissolves  in  the 
water;  the  ether  extracts  the  resinous  products  and  the  di-  and  tr'- 
styryiamine  hydrochlorides  remain  undissolved.  Cinnamylamine  is 
a  colourless,  oily  liquid,  boils  at  235 — 237°  under  775  mm.  pressure, 
is  sparingly  volatile  with  steam,  and  has  an  odour  resembling  that  of 
benzylamine.  It  absorbs  carbonic  anhydride  from  the  air  with  great 
readiness.  The  hydrochloride  crystallises  in  white,  silky  needles,  and 
melts  at  210°.  The  picrate  melts  at  173°.  The  'platiaochloride  melts 
at  205—207^. 

Ginnamijlhenz amide,  CHPhiCH'CHaNHBz,  crystallises  in  needles^ 
and  melts  at  94 — 95°. 

Cinnamylphenylihiocarbamide  separates  in  beautiful,  white  crystals, 
and  melts  at  116—118^. 

Cinnamylplienyl-yl/-thiocarh  amide,       NHPh'C'^^^pTTpJ!>CIl2       or 

^^•CIIo 

NHPh-C<^      I  ^  ,  is  obtained  by  heating  the  preceding  com- 

b'UH  0x121  h 

pound  with  fuming  hydrochloric  acid  at  100°  for  three  hours,  and 
treating  the  product  with  alkali.  It  crystallises  in  beautiful,  colour- 
less prisms,  and  melts  at  205°.  The  hydrochloride  and  hydrobromide 
do  not  crystallise,  and  are  insoluble  in  the  presence  of  the  free  acid. 
The  picrate  crystallises  in  beautiful  yellow  needles,  and  melts  at  200°. 
The  platinochloride  is  a  bright  yellow,  microcrystalline  precipitate,  and 
melts  at  182°  with  decomposition. 

Two  isomeric  cinnamyljphthalimiide  dibromide^, 

CsHAIN-CH.-CHBr-CHPhBr, 

are  obtained  by  adding  bromine  to  a  well-cooled  solution  of  styryl- 
phthalimide  in  chloroform.  They  are  separated  by  fractional  crystal- 
lisation from  ethylic  acetate  ;  the  less  soluble  compound  'crystallises 
in  white  needles,  and  melts  at  165°,  whilst  the  more  soluble  compound 
forms  colourless,  nodular  aL'-gregates,  and  melts  at  117°. 

JDicinnamylamine,  NH(CH2"CH!CHPh)2,  is  obtained  as  described 
above.  It  is  separated  from  the  tricinnamylamine  by  means  of  ethylic 
acetate,  in  which  it  is  sparingly  soluble.  It  is  a  colourless  oil,  and 
boils  at  a  very  high  temperature.  The  hydrochloride  crystallises  in 
large,  white  scales,  melts  at  223°  with  a  brown  coloration,  and  when 
heated  with  amylic  nitrite  yields  a  colourless  oil.  The  picrate  crystal- 
lises in  long,  yellow  needles,  and  melts  at  126°. 
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Tricinnannjlamine,  ]S'('CH2'CHICHPh)3,  forms  long,  colourless 
needles,  and  melts  at  89°.  The  hjdrochloride  melts  at  101°.  The 
rnethiodlde  crystallises  in  six-sided  columns,  melts  at  129 — 130%  and 
colours  yellow  on  exposure  to  air.  The  corresponding  chlorine  com- 
pound  is  obtained  by  treating  an  alcoholic  solution  of  the  iodide  with 
excess  of  freshly  prepared  silver  chloride.  It  melts  at  166**.  The 
plafinocMoridef  CgsHsoNaPtClG,  is  an  insoluble,  yellow  precipitate,  and 
melts  at  195°.  E.  C.  R. 

Action  of  Nitrous  acid  on  Ketoamines.  By  A.  Angeli  (Ber.^ 
26,  1715 — 1719). — Nitrous  acid  reacts  quite  generally  with  the 
amido-group,  but  it  seems  that  the  diazo-compound  primarily  formed 
is  only  stable  when  this  group  is  directly  connected  with  a  group  of 
negative  character  (for  example,  phenyl),  or,  as  in  the  case  of  diazo- 
compounds  of  amido-acids,  is  joined  to  a  carbon  atom  which  is  itself 
joined  to  a  negative  group.  The  ketoamines,  containing  the  group 
— C0*CH(]S"H2) — ,  also  satisfy  this  last  condition,  and  we  might 
expect  them  to  behave  like  the  amido-acids,  and  yield  diazo-deriva- 
tives.  This  they  actually  do ;  amidoacetophenone  hydrochloride, 
when  it  is  mixed  with  sodiam  nitrite  in  aqueous  solution,  and  acetic 
acid  is  added  to  the  cooled  mixture,  yields  monohetazojphenylglyoxal  or 
diazoacetophenone,  CPhO'CHilSra,  which  forms  lustrous,  yellow  needles 
melting  at  50°;  amidocamphor  hydrochloride  in  like  manner  yields 

monolcetazocampliorquinone,    C8Hi4<^  I        ;  this  forms  yellow  crystals, 

L/.JN2 
melts  at  74°,  and  gives  with  benzaldehyde  in  toluene  solution  a  sub- 
stance melting  at  170°,  probably  benzoylcamphor.  C.  F.  B. 

Action  of  Diazobenzeneimide  on  Methylic  Acetylenedicarb- 
oxylate.  By  A.  Michael  (/.  pr.  Ghem.  [2],  48,  94—95). — When 
these  compounds  in  equivalent  proportion  are  mixed  in  ether  and 
exposed  to  sunlight,  or  heated  in  a  sealed  tube,  a  white  compound, 
Qi^Jli{EzOi,  which  crystallises  in  needles  and  melts  at  126 — 127*^,  is 
formed.  By  treating  this  ethereal  salt  with  alcoholic  potash,  the 
oorresponding  acid  was  isolated  and  was  found  to  melt  at  149 — 150° 
with  decomposition.  The  reaction  is  comparable  with  those  observed 
by  Buchner  (Abstr.,  1889,  694 ;  this  vol.,  i,  432)  and  by  v.  Pechmann 
<Abstr.,  1891,  1115).  A.  G.  B. 

Nitrohydroxy-     and     Nitroamido-azo-compounds.      By    E. 

Tauber  (Ber.,  26,  1872 — 1876). — Nitroamidoazosulphonic  acids  are 
easily  obtained  by  heating  nitrohydroxyazosulphonic  acids  with 
-.20 — 25  per  cent,  ammonia  at  150 — 160°  for  16  hours.  The  nitro- 
liydroxyazosulphouic  acids  are  obtained  by  dissolving  hydroxyazo- 
«ulphonic  acids  in  concentrated  sulphuric  acid,  adding  the  theoretical 
quantity  of  potassium  nitrate,  and  then  pouring  the  mixture  into 
water. 

The  author  has  prepared  the  f olloAving  compounds  by  this  method  : — 
Metanitroparahydroxyazobenzeneparasulphonic  acid,  metanitropara- 
hydroxyazobenzenemetasulphonic  acid,  metanitroparamidoazobenzene- 
parasulphonic  acid,  metanitroparamidoazobenzenemetasulphonic  acid, 
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find  the  homologous  compounds  derived  from  the  toluidinesulphonic 
acids.  E.  C.  R. 

Azo-derivatives  of  Quinol.  By  0.  N".  Witt  and  E.  S.  Johnson 
(Ber.,  26,  1908— 1912).— These  cannot  be  prepared  directly  by  the 
action  of  a  diazo-componnd  on  .  quinol,  because  of  the  reducing 
power  of  the  latter.  If,  however,  it  be  converted  in  the  usual 
way  into  henzoylquinol,  OH*C6H4'OBz  (flat,  colourless,  glassy  needles, 
melting  at  162 — 163°),  this  substance,  when  treated  with  a  diazo- 
compound,  R'CcHi'ISra'Cl,  yields  an  azo-coloiiring  matter, 

Ii-aH4-N2-C6H,(OH)-OBz, 

and  from  this  benzoate,  by  hydrolysis  with  alcoholic  potash,  the  cor- 
responding azo-derivative,  R-CGH4-IS"2-C6li3(OH)2,  of  quinol  itself  is 
obtained. 

AnUineazoqiiinol,  N'2Ph'C6H3(OH)3,  forms  red  needles  melting  at 
145 — 148°,  the  heiizoate,  orange-red  crystals  melting  at  110 — 112°. 
Faratoluidineazoquinol,  C6H4Me'X2*C6H3(OH)2,  forms  greenish-black 
needles,  red  by  transmitted  light,  melting  at  168 — 170-5°  ;  the  benzoate 
lustrous,  silky,  orange-yellow  needles  melting  at  113 — 115-5°.  Pa?-a- 
nitranillneazoquinol,  N02*CoH4-N"3*C6H3(OH)2,  forms  large,  black  tables 
with  greenish,  adamantine  lustre,  and  decomposes  at  185 — 190°;  the 
benzoate  forms  lustrous,  brownish-red  needles  melting  at  195 — 197°. 
Stdplianilic  acid  azoqtdnol,  S03H'CgH4*N2*C6H3(OH)o,  was  obtained  in 
the  form  of  its  sodium  salt,  a  reddish-brown,  crystalline  precipitate  ; 
the  sodium  and  barium  salts  of  the  benzoate  form  golden-yellow 
crystals.  C.  P.  B. 

Action  of  Ethylenic  Bromide  on  Phenylhydrazine.    By  C. 

D.  Haeries  (Ber.,  26,  1865— 1867).— When  phenylhydrazine  and 
ethylenic  bromide,  dissolved  in  alcohol,  are  heated  on  the  water-bath 
for'  10  hours,  a  crystalline  product  is  obtained  which  melts  at 
179 — 180°,  and  is  a  mixture  of  two  isomeric  diethylenetriplienylhiidr' 
<izuies,  (C2H4)2:^-NH-CGH3(NHN-HPh)2. 

The  less  soluble  isomeride  crystallises  in  beautiful,  long,  lustrous 
prisms,  reduces  Fehling's  solution  and  silver  solution  when  warmed, 
iind  is  a  w^eak  base.  It  dissolves  in  nitric  acid  with  a  characteristic 
■deep-blue  colour,  and,  when  reduced  with  zinc  dust  and  hydrochloric 
.acid,  yields  ammonia  and  aniline.  The  platinochloride  crystallises  in 
thick,  dark  red  prisms. 

The  more  soluble  isomeride  forms  beautiful  crystals,  melts  at 
167 — 168",  and  has  properties  similar  to  the  preceding,  but  is  more 
soluble. 

If  the  mixture  of  phenylhydrazine,  ethylenic  bromide,  and  alcohol 
is. heated  too  rapidly  or  for  too  long  a  time,  a  deep  brown  solution  is 
obtained  which  deposits  a  crystalline  compound  melting  at  179 — 180°. 
It  forms  long,  bright-brown  spears,  and  does  not  give  a  blue  solution 
with  nitric  acid.  E.  C.  E-. 

The  so-called  Hydrazore  of  Cyanacetone.  By  L.  Bou\^eault 
{Bull.  Sdc.  Chim.  [3],  9,  375— 377).— Burns  (ihis  vol.,  i,  315)  has 
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described  the  compound  obtained  by  tlie  action  of  phenylhjdrazln& 
on  imidoacetylaceconitrile  as  cyanacetone  hydrazone.  The  author 
points  out  that  this  compound  has  none  of  the  properties  of  a, 
hydrazone,  in  which  respect  it  resembles  the  compound  which 
he  obtained  (Abstr.,  1891,  52)  when  submitting  propionylpropio- 
nitrile  to  a  similar  treatment.  He  seeks  to  account  for  the 
irregular  behaviour  of  these  hydrazones  by  postulating  an  inii^- 
molecular  transposition  whereby  the  hydrazone  becomes  an  amido- 
pyrazole ;  NoHPhlCEt'CHMe'CJST,  for  example,  becoming 

X=CEt^ 

^C(NH2):CMe 

If  this  view  be  correct,  it  will  be  found  th^yt  these  compounds  distil 
unchanged  at  the  ordinary  pressure,  and  that  tbey  behave  as  primary 
aromatic  bases  towards  nitrous  acid,  yielding  salts  of  diazo-deriva- 
tives.  A,  G.  B. 

Stereoisomerism    of  the    Benzhydroxamic    acids.     By  W. 

LossEN  (Ber.,  26,  1818 — 1819). — A  rejoinder  to  Werner  (this  vol., 
i,  510). 

The  Two  Isomeric  Benzyl  Derivatives  of  Nitroso-,S-benzyl- 
hydroxylamine.  By  R.  Lindner  (Annalen,  275,  133 — 144). — The 
sodium  salt  of  nitroso-/3-benzylhydroxylamine  melts  at  233 — 234°  with 
decomposition,  and  the  silver  salt  melts  at  108 — 109°  with  decom- 
position. On  benzylating  the  sodium  salt  as  described  by  Behrend 
and  Konig  (Abstr.,  1891,  1035),  the  compound  melting  at  58 — 59°  is 
obtained,  together  with  oily  products  and  a  small  quantity  of  the 
isomeric  compound  melting  at  73 — 74°.  The  latter  was  obtained  by 
Behrend  and  Konig  (loc.  cit.)  by  the  action  of  nitrous  acid  on 
a-dibenzylhydroxylamine.  Both  compounds  have  the  same  molecular 
Aveight,  give  Liebermann's  reaction,  and  are  insoluble  in  alkalis. 
When  an  ethereal  solution  of  the  compound  melting  at  73 — 74°  is 
treated  with  hydrogen  chloride,  a-dibenzylhydroxylamino  is  obtained, 
whereas  the  compound  melting  at  58 — 59°  remains  unaltered  under 
these  circumstances  ;  when,  however,  the  latter  is  heated  in  a  sealed 
tube  at  120 — 130°  with  hydrochloric  acid,  /3-benzylhydroxylamine, 
benzyl  chloride,  and  nitrogen  are  formed.  Both  compounds  give 
benzylamine  and  benzylic  iodide  on  reduction  with  hydriodic  acid 
and  phosphorus. 

The  author  concludes  from  these  experiments  that  the  compound 
melting  at  58 — 59°  has  the  constitution  represented  by  one  of  the 

P  IT  "N" 
formulse  _'^_.^   I  >0    or    CtHi-NOIN-OCH":,    whilst    the     compound 

meltiug  at  73 — 74°  is  a  true  nitrosamine.  A.  R.  L. 

Paramagenta.  By  A.  Miolati  (Ber.,  26,  1788— 1790).— Three 
different  views  are  at  present  held  as  to  the  nature  of  the  change 
which  takes  place  when  pararosaniline  is  converted  into  one  of  its 
coloured  salts.  The  oldest  supposition  is  that  union  takes  place 
between  th^e  methare  carbon  atom  and  one  of  tliG  nitrogen  atoms. 
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the  latter  also  combining  with,  the  acid,  the  hydrochloride  having", 

C  H 

for  example,  the  constitution  C(C6H4*NH2)2<CX-rT -rT/-(r      Nietzki,  on 

j[\-tl,rlUi 

the  other  hand,  regards  the  coloured  salts  as  derivatives  of  sub- 
stituted quinonimide  compounds,  and  ascribes  to  the  hydrochloride 
the  formula  (C6H4-NH2)2C:C6H4:NH,HC1,  whilst  Rosenstiel  and  v. 
Richter  suggest  that  it  may  be  formed  by  the  substitution  of 
chlorine  for  the  hydroxyl  group  in  pararosaniline,  as  shown  by  the 
formula  CC1(C6H4-]S'H2)3.  ^ 

If  the  latter  supposition  is  correct,  the  salt,  like  other  similar 
tertiary  chlorides,  must  be  a  non- electrolyte,  whereas,  if  it  has  either 
of  the  first  two  formulae,  it  must  conduct  electricity  in  the  same 
manner  as  the  metallic  salts.  Experiment  has  shown  that  a  solution 
of  the  salt  does  conduct  electricity,  its  molecular  conductivity  being 
about  46'5.  Pararosaniline  is  therefore  a  stronger  base  than  quin- 
aldine,  and  its  salts  undergo  electrolytic  dissociation  in  aqueous  solu- 
tion ;  so  that  the  formula  proposed  by  Rosentiel  and  v.  Richter  cannot 
be  correct.  Between  the  other  two  formulge  this  method  is  unable  to 
decide.  H.  G.  C. 

A  New  Series  of  Colouring  Matters.  By  A.  Trillat  (Compt. 
rend.,  116,  1382 — 1385). — Formaldehyde  reacts  readily  with  aniline, 
yielding  anhydroformaldebydaniline,  CsHgNlCHs  (this  vol.,  i,  439). 
When  paraleucaniline  is  dissolved  in  dilute  alcohol  and  treated  with 
formaldehyde,  two  of  the  phenyl  groups  undergo  a  similar  trans- 
formation, and  the  product  is  a  white  powder  which  melts  at  198°, 
turns  blue  when  exposed  to  air,  dissolves  in  acids,  and  is  decomposed 
by  alkalis.  If  the  reaction  takes  place  in  presence  of  an  acid,  the 
change  goes  no  further,  but  the  product  is  insoluble  in  acids. 

Rosaniline,  with  formaldehyde,  yields  a  violet  colouring  matter 
similar  to  that  obtained  by  Lauth  from  rosaniline  and  acetaldehyde. 
It  dissolves  readily  in  acids,  but  although  the  dye  resists  the  action 
of  soap  fairly  well  when  applied  to  fabrics,  it  is  not  stable.  In 
order  to  obtain  this  product,  50  grams  of  rosaniline  is  dissolved  in 
500  c.c.  of  water  acidified  with  25  grams  of  sulphuric  acid,  and  the 
warm  liquid  is  mixed  with  25  grams  of  a  40  per  cent,  solution  of 
formaldehyde.  The  liquid  is  then  heated  until  its  colour  undergoes 
no  further  change.  The  sulphone  deri^tive  of  rosaniline  yields  a 
similar  product,  which,  however,  is  redder  in  colour,  and  stable 
when  exposed  to  light,  but  does  not  resist  washing  so  well., 

Safranine  readily  yields  an  analogous  product  when  mixed  with 
formaldehyde  in  presence  of  an  excess  of  hydrochloric  acid.  It  has 
the  composition  CH2!N*C6ll3*.N'2Cl(C6H4)2"N"!Cil2,  forms  crystals  with 
a  very  brilliant  metallic  lustre,  dyes  silk,  wool,  and  cotton  without  a 
mordant,  and  the  colour  resists  the  action  of  soap  and  hot  water  in 
a  very  remarkable  manner. 

Diamidophenylacridine,  CigllsNa,  yields  an  orange  derivative, 
Ci9HiiN3(CH2)2,  only  slightly  soluble  in  acids,  and  similar  to  chrys- 
;aniline  in  its  tinctorial  properties. 

Amidoalizarine    also   reacts  witb  formaldehyde    in   presence  of  a 
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large  excess  of  sulphuric  acid,  and  yields  a  dye  with  a  somewhat 
more  violet  shade. 

When  chrysoidine,  sulphuric  acid,  and  formaldehyde  are  heated 
together  on  a  water-bath,  a  new  colouring  matter  is  obtained  which 
dyes  cotton  brick-red  without  a  mordant.  From  analogy,  it  would 
seem  to  have  the  constitution  CgH5N!N'C6H3!(N'!CH2)2. 

20  grams  of  Congo-red,  dissolved  in  300  grams  of  water,  and 
heated  on  a  water-bath  with  8  grams  of  formaldehyde  solution,  yields 
a  yellow  colouring  matter  with  the  same  tinctorial  properties  as  the- 
parent  substance.  Bismark-brown,  the  indulines,  &c.,  yield  ana- 
logous products.  C.  H.  B. 

Derivatives  of  Orthamidobenzamide.  By  H.  Fingkr  (/.  pr. 
€hem.,  [2],  48,  92—93;  compare  Abstr.,  1888,  9-^8).— Orthamido- 
henzetJiyleneamide,  C2H4(NH*CO'06H4*]S'H2)2,  obtained  from  isatoic 
acid  and  ethylene  diamine,  crystallises  in  pale,  rose-coloured,  lustrous 
laminae,  and  melts  at  245°.     Treatment  with  potassium  nitrite  and  an 

acid  converts  it  into  ethylenehenzazimide,  C2Si(N<^  pX  ^(^eBiOzt  which 

crystallises  in  yellowish-white,  lustrous  needles,  and  melts  at  216°. 

OrtJiamidohenzhydrazine,  NH2'C6H4*CON2H3,  is  prepared  by  adding 
isatoic  acid  to  a  hot  solution  of  hydrazine  sulphate  and  potassium 
hydroxide ;  it  crystallises  in  monoclinic  prisms  and  needles,  and 
melts  at  121" ;  it  reduces  Fehling's  solution.  With  benzaldehyde,  it 
forms  a  yellow,  crystalline  condensation  product,  melting  at  158 — 159". 

A.  G.  B. 

Anhydrisation  of  Oximido-acids.  By  A.  Hantzsch  and  A. 
MiOLATi  (Zeit.  pJiysikal.  Ghem.,  11,  737 — 750). — Oximido-acids  which 
have  the  ISTOH  group  in  the  ft-  or  7- position  exist  as  a  rule  only  in  the 
form  of  internal  anhydrides — the  oxazolones,  which  when  treated 
with  alkalis  are  converted  more  or  less  readily  into  the  alkaline  salts 
of  the  original  acids.  The  authors  have  studied  the  rate  at  which 
this  splitting  of  the  oxazolone  ring  takes  place,  in  order  to  ascertain 
the  effect  of  various  hydrocarbon  radicles  in  the  molecule  in  further- 
ing or  preventing  the  formation  of  internal  anhydrides. 

The  anhydrides  of  the  /3- oximido-acids  are  so  readily  attacked  by 
alkalis  that  the  rate  at  which  they  are  converted  into  salts  cannot 
be  measured  even  at  extreme  dilutions.  The  best  results  were  ob- 
tained with  the  anhydrides  of  7-oximido-acids  derived  from  phthalic 

acid,  which  are  of  the  type  C6H4<[       *  I  .     As  these   anhydrides   are 

insoluble  in  cold  water,  the  measurements  were  made  in  90  per  cent, 
alcohol.  The  temperature  of  experiment  was  25°,  and  the  dilution 
was  1/200  normal.  The  following  table  contains  the  velocity  con- 
stants found : — 

E.  Const. 

Isopropyl 0*52 

Normal  propyl 0*65 

Ethyl 0-74 

From  these  numbers,  it  appears  that  the  phenyl  group  protects  the 


R.  Const. 

Benzyl 1-07 

Methyl    1-12 

Phenyl 2-59 
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oxazolone  ring  mucli  less  than  the  alkyl  radicles,  the  protecting  in- 
fluence of  which  increases  with  their  molecular  weight  and  with  the 
number  of  methyl  groups  contained  in  them.  J.  W, 

Phenyldithiobmret.  By  E.  Fromm  (Annalen,  275,  20—49). — 
Phenyldithiobiuret,  when  quite  pure,  melts  at  184°.  The  preparation 
of  a-phenyldithiodimethylketuret,  which  is  now  stated  to  melt  at 
236°,  and  of  its  dibenzyl  derivative  have  been  already  described 
(Abstr.,  1892,  844).  Dibenzylic  imidodithiooxalate  (loc.  cit.)  yields 
biuret  on  treatment  with  alcoholic  ammonia. 

a.Phenyldithiophenylalduret,  NPh:C(SH)-N<^^pj)>N",  is  ob- 
tained by  treating  molecular  proportions  of  a-phenyldithiobiuret  and 
benzaldehyde  with  dry  hydrogen  chloride ;  it  forms  lustrous  leaflets^ 
melts  at  227°,  and  yields  a  dihenzyl  derivative  which  crystallises  in 
white  needles,  and  melts  at  112°. 

When  a-phenyldithiobiuret  is  oxidised  with  alcoholic  iodine,  ferrio 
chloride  and  hydrochloric  acid,  with  potassium  ferricyanide,  am- 
monium chloride,  and  ammonia,  or  with  hydrogen  peroxide  and 
hydrochloric  acid,  a  weak  hase^  C8H7N^3So,  named  by  the  author  thiuret, 
is  obtained ;  it  crystallises  both  from  water  and  from  alcohol  with  solvent 
of  crystallisation  which  is  only  eliminated  by  keeping  it  over  con- 
centrated sulphuric  acid  in  a  vacuum.  The  hydriodide,  C8H7N'3S2.HI, 
crystallises  from  methyl  or  ethyl  alcohol  with  1  mol.  of  the  solvent^ 
and  melts  at  104°  and  110°  respectively  with  decomposition.  When 
this  salt  is  crystallised  from  concentrated  hydrochloric  acid,  the  hydro- 
chloride is  obtained ;  it  crystallises  from  water  with  3H3O,  and 
from  alcohol  with  lEtOH,  the  melting  point  being  in  the  latter  case- 
214".  The  hydrohromide  melts  at  253°;  the  borate  at  144";  the 
salicylate  at  76" ;  the  ortJiocresotate  at  75° ;  and  the  paraphenyl- 
suljphonate  at  215°.  Thiuret  is  converted  into  a-phenyldithiobiuret 
on  reduction  with  zinc  and  hydrochloric  acid ;  when  distilled 
with  10  per  cent,  soda,  it  yields  a-phenyldithiobiuret,  aniline,  and 
ammonia,  whilst  heating  in  a  sealed  tube  at  165°  with  con- 
trated  hydrochloric  acid  decomposes  it  into  hydrogen  sulphide,, 
sulphur,  carbonic  anhydride,  ammonia,  and  v.  Hofmann's  methenyl- 

amidophenylmercaptamine,  C6H4<-^>CN'H2     (Abstr.,     1880,    8S4), 

which,  according  to  the  author,  melts  at  132°.    The  author,  therefore, 

regards  the  formula  NPh'C-^-p^TT^C'NHo,  as  the  most  probable  for 

thiuret.  A.  R.  L.. 

Penta-substituted  Dithiobiurets.  By  0.  Billeter  {Ber.,  26, 
1681 — 1688). — JDimethylphenyUhiocarbamide,  NMes-CS-NHPh,  pre- 
pared from  dime  thy  lamine  and  phenylthiocarbimide,  crystallises  in 
large,  colourless  needles,  and  melts  at  132 — 132'5°.  DiethylphenyWiio- 
carhamide,  NEta'CS'NHPh,  obtained  from  diethylamine  and  phenyl- 
thiocarbimide, does  not  crystallise.  Dipropyljplienylthiocarh amide y 
NPr^a'CS-NHPh,  prepared  from  dipropylamine  and  phenylthiocarb- 
imide, is  deposited  in  needles  which  melt  at  Q^°.  DiamylphenyWiiocarh^ 

2  s  2 
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amide,  !N'(C5Hii)2*CS*'NHPh,  obtained  from  diamylainine  and  plicnyl- 
thiocarbimide,  crystallises  in  lustrous  plates,  and  melts  at  72 — 72*3°. 
Dimethylethylthiocarhamide,  NMea'CS'NHEt,  prepared  from  dimethjl- 
araine  and  ethylthiocarbimide,  forms  colourless  needles  melting  at 
37 — 37*5°.  Dipropylethylthiocarbamide,  NPr«2'CS'NHEt,  obtained  from 
dipropylamine  and  ethylthiocarbimide,  and  diethylphenyWiiocarbamidey 
I^Ets'CS'NHPh, prepared  from  diethylamine  and  phenylthiocarbimide, 
are  very  similar  in  crystalline  form,  and  melt  at  34 — 34*5°. 

Dimethylthiocarhamine  cJdoride,  NMez'CSCl,  crystallises  in  yellow 
prisms  meltinof  at  42°.  DiethyUhiocai'hamine  chloride,  NEtz'CSCl,  is 
deposited  in  yellow  prisms,  melts  at  46*2 — 46*5°,  and  boils  at  108°  under 
a  pressure  of  10  mm.  Dipropylthiocarhamine  chloridey  NPi'*2*CSCl,  is 
a  yellow  liquid  boiling  at  124'2 — 124'3°  under  a  pressure  of  10  mm. 
Diamylthiocarhamine  chloride,  lN'(C5Hn)2*CSCl,  resembles  the  pre- 
ceding compound  and  boils  at  155 — 170°  under  16  mm.  pressure. 
'These  compounds  were  prepared  in  the  manner  previously  described 
KAbstr.,  1887,  822). 

Bimethylethyldiphenyldithiohiuret,       NMeg'CS'NPh'CS'NEtPh,      is 

-prepared  by  heating  dimethylthiocarbamine  chloride  with  ethylthio- 

.-^carbanilide,    or   ethylphenylthiocarbamine    chloride   with   dimethyl- 

phenythiocarbamide,  and  is  deposited  in  pale-yellow  isometric  crystals 

melting  at  98'8°.     Dimethyldipropylphenyldithiohiuret, 

NMe2.CSNPh-CS-NPr«2, 

is  formed  either  from  dimethylthiocarbamine  chloride  and  dipropj'l- 
phenylthiocarbamide,  or  from  dipropylthiocarhamine  chloride  and 
dimethylphenylthiocarbamide ;  it  is  deposited  in  almost  colourless 
crystals  melting  at  80*5 — 81°.     Dimethyldiethylphenyldithiobiuret, 

NMea'CS-NEt-CS-N-EtPh, 

is  prepared  from  dimethylthiocarbamine  chloride  and  diethylphenyl- 
thiocarbamide,  or  from  ethylphenylthiocarbamine  chloridej  and  di- 
methylphenylthiocarbamide, and  crystallises  in  yellow  needles  or 
prisms  melting  at  113*5 — 114°. 

By  the  action  of  the  above-mentioned  thiocarbamine  chlorides  on 
the  thiocarbamides  at  ordinary  temperatures  in  chloroform  solution 
and  treatment  of  the  products  with  potash,  two  compounds  are  obtained 
.isomeric  with  the  dithiobiurets,  which  the  author  proposes  to  term 
pseudodithiobiarets;  they  are  somewhat  unstable,  and,  on  heating,  are 
Teadily  converted  into  the  corresponding  dithiobiuret. 

cc-Ethijlpropyltriphenylpseudodithioliuret, 

NPhPr-C(NPh)-S-CS-NEtPh, 

is  prepared  from  ethylphenylthiocarbamine  chloride  and  propylthio- 
<jarbanilide,  and  crystallises  in  yellow  rhombohedra,  melting  at 
68'2 — 69°.  The  hydrochloride  is  deposited  in  quadratic  crystals. 
^-Ethylpropyltriphenylpseudodithiohinret,  is  formed  from  propylphenyl- 
^;hiocarbamine  chloride  and  ethylthiocarbanilide,  and  is  resinous  ; 
like  the  preceding  compound,  it  is  converted  into  ethylpropyltri- 
phenyl dithiobiuret  (loc.  cit.)  on  heating.  oc-Dimethylethyldiphenyl- 
pseudodithiohiuret,  NEtPh'C(NPh)S*CS*NMe2,  is  prepared  from 
dimethylthiocarbamine  chloride  and  ethylthiocarbanilide  and  crystal- 
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lises  in  slender  needles  melting  at  89*8°.  The  hydrochloride  is  de- 
posited in  yellow,  orthorhombic  crystals.  /3-Dimethylethyldiphenyl- 
pseudodithiobiaret  crystallises  in  yellow  prisms,  and  melts  at  i)l-2°.  The 
hydrochloride  is  crystalline.  Both  these  bases  are  converted  into  the 
ordinary  dithiobinret  (m.  p.  98*8° ;  see  above)  by  heating  for  a  short 
time  on  the  water-bath. 

The  formulae  given  to  the  above  compounds  can  only  be  regarded  as 
provisional ;  the  author  does  not  attempt  to  distinguish  by  means  of 
formulae  between  the  two  modifications  of  the  pseudo-derivatives, 
nor  does  he  consider  that  there  is  evidence  to  show  that  they  are 
stereoisomeric.  J.  B.  T. 

Benzoyl  Derivatives  of  Benzoylacetone.^  By  L.  Claisen  {Ber., 
26,  1879 — 1881). — When  the  sodium  salt  of  benzoylacetone,  prepared 
by  treating  benzoylacetone  with  sodium  ethoxide,  is  treated  with, 
benzoic  chloride,  a  compound,  C17H14O3,  is  obtained  which  is  similar  to 
the  dibenzoylacetone  obtained  by  Fischer  and  Biilow  {Ber.^  18,  2133). 
It  melts  at  101 — 102°,  and  is  not  appreciably  attacked  by  sodium 
in  ethereal  solution.  It  is,  however,  of  strongly  acid  character,  and 
dissolves  easily  in  dilute  soda  forming  a  yellow  solution.  With  copper 
acetate,  it  gives  a  bright  blue  copper  salt,  and  with  ferric  acetate,  a 
yellowish-brown  iron  salt.  By  repeated  crystallisation  from  alcohol, 
it  is  converted  into  an  isomeric  compound  which  melts  at  109 — 112°, 

E.  C.  R. 

Orthiodobenzoic  acid  and  some  of  its  Derivatives.  By 
W.  Wachter  {Ber.,  26,  1744 — 1745). — The  author  gives  an  im- 
proved method  for  the  preparation  of  orthiodobenzoic  acid  from 
anthranilic  acid.  The  melting  point  of  the  pure  acid  is  162°.  The 
met  hylic  salt  boils  at  167°  (25  mm.),  and  the  ethylic  salt  at  275° 
(760  mm.).  The  chloride  forms  yellow  crystals,  melting  at  35 — 40°; 
the  amide,  anilide,  ortho-  Sind  para-toluidides,  and  the  johenylhydrazide 
are  crystalline  substances  prepared  from  the  chloride.  Orthiodobenzo- 
phenone  is  a  dark  coloured  oil,  which  solidifies  partially  after  a  time. 
Its  oxime  melts  at  150°.  On  treatment  with  hydroxylamine  in  alkaline 
solution,  orthiodobenzophenone  is  converted  in  the  cold  into  phenyl- 
indoxazen.  A.  H. 

lodoxybenzoic  and  lodosobenzoic  acids.  By  C.  Haetmann 
and  V.Meyer  {Ber.,  26,  1727—1732;  compare  Abstr.,  1892,  1460; 
this  vol.,  i,  506). — lodoxybenzoic  acid,  lO/CeHi-COOH,  is  formed, 
together  with  orthiodobenzoic  acid,  by  the  action  of  potassium  per- 
manganate on  an  alkaline  solution  of  iodosobenzoic  acid.  The  pure 
acid,  obtained  by  acidifying  a  solution  of  one  of  the  salts,  forms  white 
needles  which  gradually  become  coloured  red  on  exposure  to  light, 
and  decompose  with  a  sharp  report  when  heated  to  233°.  It  is  a 
much  stronger  acid  than  the  iodoso-derivative,  reddens  litmus 
strongly,  decomposes  carbonates,  and  has  an  intensely  acid  taste.  It 
reacts  quantitatively  with  acid  solutions  of  potassium  iodide,  iodo- 
benzoic  acid  being  formed  and  iodine  liberated.  The  silver  salt,  with 
■JH^O,  crystallises  from  hot  water,  in  whicli  it  is  only  slightly  soluble, 
in  groups  of  small,  yellowisb  plates,  and  explodes  on  heating.     The 
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harium  and  calcium  salts  are  amorphous,  and  soluble  in  water,  whilst 
the  lead  and  mercuric  salts  are  insoluble.  The  acid  is  decomposed  by 
boiling  aqueous  soda  into  sodium  iodate  and  benzoate ;  no  salicylic 
acid  being  formed.  It  has  been  found  impossible  to  prepare  ethereal 
salts  of  the  acid  ;  methyl  alcohol  and  hydrochloric  acid  produce 
iodosohenzoic  anhydride,  (IO'CcH4*CO)20,  which  may  also  be  obtained 
by  the  action  of  the  same  reagents  on  iodosohenzoic  acid  itself ;  it  is  a 
white,  crystalline  substance,  which  melts  at  219 — 220",  and  is  insoluble 
in  sodium  carbonate  solution.  Ethyl  alcohol  and  hydrochloric  acid, 
on  the  other  hand,  yield  only  orthiodobenzoic  acid,  and  the  ethylic  salt 
of  this  acid  is  formed  by  the  action  of  ethylic  iodide  on  silver  iodoxy- 
benzoate.  Phosphoric  chloride  acts  violently  on  the  acid,  causing  it 
to  deflagrate,  but  in  solution  in  phosphorus  oxy chloride  iodosohenzoic 
acid  and  its  anhydride  are  formed.  Free  iodoxybenzoic  acid  gives 
characteristic  colour  reactions  with  aniline,  aniline  hydrochloride,  and 
phenol,  and  is  decomposed  by  boiling  sulphuric  acid  with  liberation 
of  iodine. 

Iodosohenzoic  acid  reacts  with  isobutylamine  in  acetic  acid  solution 
in  the  same  way  as  with  cthylamine,  orthiodobenzoic  acid  being 
formed.  A.  H. 

lodoso-  and  lodoxy- derivatives  of  Metanitropariodobenzoic 
acid.  By  L.  S.  Allen  (J5er.,  26,  1739 — 1744  ;  compare  foregoing 
abstracts). — Para-iodosometanitrohenzoic  acid  (this  vol.,  i,  508)  is  a 
fiery  yellow-coloured,  amorphous  powder,  resembling  lead  chromate 
in  appearance.  It  has  no  definite  melting  point,  but  decomposes  and 
l)ecomes  liquid  from  190°  to  205°.  It  dissolves  to  a  very  slight  extent 
in  glacial  acetic  acid,  but  is  insoluble  in  all  other  ordinary  solvents. 
The  acid  is  sufficiently  strong  to  decompose  carbonates,  and  it  forms 
amorphous  salts  with  barium,  silver,  lead,  copper,  and  other  of  the 
lieavy  metals.  With  acid  solutions  of  potassium  iodide,  it  reacts  in  the 
characteristic  manner,  para-iodometanitrobenzoic  acid  being  formed, 
and,  like  ortho-iodosobenzoic  acid,  is  simply  reduced  by  the  action  of 
alcohol  and  hydrochloric  acid,  no  ethereal  salt  being  produced. 
Caustic  soda  decomposes  it  into  sodium  metanitro-  and  pariodometa- 
nitro-benzoates  and  iodate. 

Fariodoxymetanitrohenzoic  acid,  I02'C6H3(NOo)*COOH,  is  formed 
by  the  action  of  potassium  permanganate  in  acid  solution  on  the 
iodoso-acid.  It  is  a  yellow  powder,  slightly  soluble  in  hot  alcohol 
and  water.  When  slowly  heated,  it  commences  to  decompose  at  180°, 
but  when  rapidly  heated  in  a  melting-point  tube,  it  explodes 
violently. 

Metaiodo-orthobenzoic  acid  does  not  yield  an  iodoso-derivative  when 
tiTated  by  the  usual  methods.  A.  H. 

Metallic  Compounds  of  the  Benzene  Series.  By  G.  Perrier 
{Compt.  rend.,  116,  1298 — 1300). — Benzoic  chloride,  when  boiled 
with  aluminium  chloride  in  presence  of  carbon  bisulphide,  yields  the 
compound  (PhCOCl)2Al2Cl6  in  large,  colourless  lamellte,  which 
readily  alter  when  exposed  to  air,  and  yield  aluminium  chloride, 
hydrogen  chloride,  and  benzoic  acid  when  treated  with  water. 


ORGANIC  CHEMISTRY.  579 

If  a  mixture  of  this  compound  witli  diphenyl  is  boiled  witli  carbon 
bisulpbide,  bydroo^en  chloride  is  evolved,  and,  on  cooling,  the  com- 
pound (C6H5*CO'C6H4-C6H5)2Al2Cl6  scparatcs  in  large,  yellow  needles, 
identical  with  those  obtained  by  heating  benzoyldiphenyl  with  alum- 
inium chloride  in  presence  of  carbon  bisulphide.  When  treated 
with  water,  the  compound  yields  aluminium  chloride  and  parabenzoyl- 
diphenyl. 

Retene,  under  the  same  conditions,  yields  red  crystals  of  the  com- 
pound(C6H5*CO*Ci8Hn)2Al3Cl6,  and  /i-naphthol  yields  the  golden-yellow 
compound  (CeB.,'CO'C,ol3.^)^A.\^Cle. 

Phthalic  chloride  and  butyric  chloride  seem  to  behave  in  a  similar 
manner. 

From  these  results,  it  would  follow  that  in  Friedel  and  Craft's 
method  for  the  synthesis  of  the  acetones,  the  acid  chloride  first 
combines  with  aluminium  chloride,  yielding  the  compound 

(RCOCOaAl^Cle, 

which  is  then  acted  on  by  the  hydrocarbon  or  the  phenol.  The 
quantity  of  aluminium  chloride  necessary  increases  with  the  stability 
of  this  intermediate  compound.  C.  H.  B. 

Molecular  Weight  of  Hydrogen  Peroxide  and  of  Benzoyl 
Peroxide.  By  W.  E.  Okndorff  and  J.  White  (Amer.  Chem.  J.,  15, 
347). — The  authors  have  confirmed  the  result  obtained  by  Carrara 
(this  vol.,  ii,  163),  that  the  molecular  formula  of  hydrogen  peroxide 
as  determined  by  the  freezing  point  method  is  H2O2,  and  not  H4O4  as 
found  by  Tammann  (Abstr.,  1890,  106).  The  molecular  weight  of 
benzoyl  peroxide  calculated  from  the  freezing  point  of  its  solutions  in 
benzene  and  acetic  acid,  and  from  the  boiling  point  of  its  solutions  in 
ether  and  chloroform,  was  found  to  correspond  with  Brodie's  formula, 
BZ0O2.  A.  H. 

Phenylic  Hippurate  and  its  Condensation  Products.    By  F. 
Weiss  (Ber.,  26,  1699— 1702).— Phenylic  hippurate, 
NHBz-CH2-C00Ph, 

is  prepared  by  the  action  of  phosphorus  oxychloride  (6 — 8  grams)  on 
a  mixture  of  hippuric  acid  (10  grams)  and  phenol  (7  grams),  and 
crystallises  from  alcohol  in  colourless  plates  melting  at  104°.  By  the 
further  action  of  phosphorus  oxychloride  on  this  compound,  a  con- 
densation product,  CisHuNOz,  is  formed,  crystallising  from  alcohol 
in  long,  colourless  needles  melting  at  42°.  The  yield  is  60 — 70  per 
cent,  of  the  phenylic  salt  employed.  The  compound  is  volatile  with 
steam  and  is  not  acted  on  by  soda ;  it  is  readily  hydrolysed  by 
hydrochloric  acid  with  the  formation  of  phenol,  hippuric  acid, 
glycocine,   and  benzoic  acid;  its   constitution  is  therefore  probably 

represented  by  the  formula  NBz<^N  but  it  is  at  present  impos- 

COPh 
sible  to  decide  definitely  between  this  and  the  formula 

g->CH.COOPh.  j_  3_  ^_ 
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Condensation  of  Hippuric  acid  with  Phthalic  Anhydride 
and  with  Benzaldehyde.  By  E.  Erlenmeyeu,  Jan.  (Annalen,  275, 
1 — 8). — When  a  mixture  of  hippuric  acid  and  phthalic  anhydride,  in 
molecular  proportion,  is  heated  on  the  water-bath  for  half  an  hour 

C  H  N'COPh 

with  acetic  anhydride  (3  mols.),  the  lactimide,  i       ~> CIC <  >, ^  ,  is 

obtained;  it  crystallises  from  boiling  nitrobenzene  in  canary-yellow 
needles,  commences  to  darken  at  240°,  and  decomposes  at  a  high  tem- 
perature. 

NCO'Ph 

Benzoylamidocinnamic  lactimide^  CHPh!C<[  I  ,  together  with 

CO 
sodium  henzoylamidocinnamate,  is  obtained  in  a  similar  manner  from 
benzaliiehyde,  hippuric  acid,  sodium  acetate,  and  acetic  anhydride  ;  it 
crystallises  from  benzene  in  long,   yellowish  needles,  and   melts  at 
165—166°.  A.  R.  L. 

Parachlororthotoluic  acid  and  its  Derivatives.  By  A.  Claus 
and  Stapelberg  (Annalen,  274,  285 — 304). — When  1  :  2-aceto- 
toluidine  is  dissolved  in  glacial  acetic  acid  and  treated  with  bleaching 
powder  solution,  the  c7iZoro-deHvative  [NHAc  :  Me  :  CI  =  1  :  2  :  4] 
is  obtained,  together  with  a  dichloro-derivative  (see  below).  The 
monochloro-derivative  forms  colourless,  silky  needles,  melts  at  140°, 
and,  when  boiled  with  alcoholic  potash  for  8 — 10  hours,  yields  the- 
chlorotoluidine  [NHs  :  Me  :  CI  =  1  :  2  :  4]  ;  this  base  boils  at  246°, 
and  melts  at  16°  (compare  Abstr.,  1886,  1022).  The  corresponding 
nitrile  obtained  by  the  diazo-reaction  (cuprous  cyanide  in  the  cold) 
forms  yellowish  needles,  has  a  faint  odour,  melts  at  67°,  is  sparingly 
soluble  in  hot  water,  and  readily  volatile  with  steam  ;  parachlorortho- 
toluic acid,  formed  by  boiling  the  nitrile  with  alkalis,  melts  at  172°, 
and  not  at  130°,  as  stated  by  Kriiger  (Abstr.,  1885,  1053).  The  con- 
stitution of  the  acid  is  proved  by  the  fact  that  it  yields  1:2:  4-chloro- 
phthalic  acid  on  oxidation.  The  potassium  salt  forms  colourless 
needles  with  IHgO  ;  the  calcium  salt  crystallises  with  3H2O ;  the 
harium  salt  with  4H2O  ;  the  amide  melts  at  183° ;  and  the  ethylic  salt 
at  258°. 

The  dichloracetotoluidine  mentioned  above  [NHAc  :  Me  :  CI2  = 
1:2:4:6]  forms  delicate  needles  or  thin  plates,  melts  at  186°,  and 
yields  the  corresponding  derivative  of  orthotoluidine  when  boiled  with 
alcoholic  potash ;  the  latter  is  sparingly  volatile  with  steam,  forms 
colourless,  lustrous  needles,  melts  at  53°,  and  is  converted  into  the 
nitrile  melting  at  92°  by  the  diazo-reaction.  When  the  nitrile  is. 
boiled  with  alcoholic  potash,  the  dicJilorotoluic  acid  is  obtained ;  it 
crystallises  in  small,  colourless  needles,  and  melts  at  181°. 

When  the  nitrate  of  chlorotoluidine  [NH2  :  Me  :  CI  =  1  :  2  :  4],. 
which  crystallises  in  bright  red  plates,  and  melts  at  183°  with 'decom- 
position, is  added  to  cooled  pure  sulphuric  acid  (16 — 17  parts),  the 
m'^ro-derivative  [NHo  :  Me  :  CI  :  NO2  =  1:2:4:5]  is  obtained ;  it 
crystallises  in  yellow  needles,  and  melts  at  128°.  When,  however,  the 
nitrate  is  added  to  66  per  cent,  sulphuric  acid  (25  parts),  and  at  the  end 
of  six  hours  the  solution  is  poured  on  to  ice,  the  last-mentioned  nitro- 
derivative  is  precipitated,  whilst  if  the  mother  liquor  is  then  nearly 
neutralised,  the  isomeride  [NH2  :  Me  :  CI  :  NO2  =1:2:4:6]  separ- 
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rates ;  the  latter  crystallises  in  golden  leaflets,  and  melts  at  118 — 119°  ; 
the  acetyl  derivative  is  obtained  by  nitrating  chloracetotoluidine  dis- 
solved in  concentrated  sulphuric  acid  with  nitric  acid  (sp.  gr.  1'45)  ;  it. 
melts  at  187°.  NitrocUorotoluonitrile  [CN  :  Me  :  CI :  NOg  =  1:2:4:6] 
melts  at  140°,  and  yields  the  corresponding  nitrochlorotoluic  acid  melt- 
ing at  189°.  Nitrochlorotoluonitrile  [CN  :  Me  :  CI :  NO2  =  1:2:4:5] 
melts  at  86°,  and  the  corresponding  nitrochlorotoluic  acid  melts  at 
193°;  the  potassium  salt  crystallises  with  IH2O,  and  the  magnesium 
salt  with  4H2O ;  the  chlorine  atom  is  displaced  by  the  anilido-group' 
when  the  acid  is  heated  at  160 — 170°  with  aniline  (compare  Schopff,. 
Abstr.,  1892,  535).  The  last-mentioned  nitrochlorotoluic  acid  is  the 
principal  product  of  the  action  of  nitric  acid  (sp.  gr.  1*52)  at- 
110 — 120°  on  parachlororthotoluic  acid,  but  the  isomeride 

[COOH  :  Me  :  NO2  :  CI  =  1  :  2  :  3  :  4], 

melting  at  186°,  is  formed  in  smaller  amount.  The  two  acids  are- 
separated  by  means  of  their  magnesium  salts,  that  of  the  acid  melting- 
at  186°  being  the  more  soluble  in  water.  The  nitro-acid  (m.  p.  186°) 
is,  however,  obtained  in  good  yield  when  parachlororthotoluic  acid  is- 
heated  at  100°  with  10  parts  of  nitric  acid  of  sp.  gr.  1*52  and  30  parts, 
of  concentrated  sulphuric  acid ;  the  'potassium  salt  crystallises  with 
IH2O,  and  the  magnesium  salt  crystallises  with  SHoO. 

When  parachlororthotoluic  acid  is  boiled  with  a  mixture  of  nitrie 
and  sulphuric  acids,  or  is  heated  with  it  in  a  sealed  tube  at  160°,  the 
dinitro-devivative  [COOH  :  Me  :  (N02)2  :  CI  =  1 :  2  :  3  :  5  :  4],  melt- 
ing at  212°,  is  formed.  A.  R.  L. 

lodoxy-  and  lodoso-derivatives  of  Paratoluic  acid.    By  E. 

Kloeppel  (Ber.,  26,  1733 — 1738;  compare  this  vol.,  i,  506). — Meta- 
iodoparatoluic  acid,  CgHgMel-COOH  [Me  :  I  :  COOH  =  1  :  2  :  4],  is 
obtained  from  the  corresponding  amido-acid  by  means  of  the  diazo- 
reaction.  It  crystallises  from  ether  in  long,  white  needles,  is  readily 
soluble  in  alcohol,  slightly  in  hot  water,  and  melts  at  205 — 206°. 
This  acid  does  not  yield  an  iodoso-derivative,  either  by  v.  Meyer's 
method  (Abstr.,  1892,  1460),  or  by  that  of  Willgerodt  (Abstr.,  1893, 
i,  149).  On  boiling  with  fuming  nitric  acid,  however,  a  nitro-iodoso- 
paratoluic  acid  is  formed  as  an  amorphous  powder,  melting  at  about 
160°.  Metaiodoparatoluic  acid,  therefore,  behaves  in  a  similar  manner 
to  the  meta-  and  para-iodobenzoic  acids  (this  vol.,  i,  508). 

Ortho-iodoparatoluic  acid  [Me  :  I :  COOH  =  1:3:4]  can  also  be  pre- 
pared by  means  of  the  diazo-reaction,and  forms  white  needles  which  melt 
at  1 27°.  This  acid  behaves  in  a  similar  manner  to  ortho-iodobenzoio 
acid  (this  vol.,  i,  507),  forming  a  dichloride,  which  on  treatinent  with 
aqueous  soda  yields  iodosoparatoluic  acid ;  this  separates  from,  a  large 
quantity  of  water  in  small  crystals,  which  soften  at  120°,  and  melt 
with  decomposition  at  167 — 169°.  The  silver  salt  does  not  explode  on 
heating.  A.  H. 

a-Benzoylamidophenylpropionic  acid.  By  E.  Eelexmeyer,, 
Jan.  {Amtalen,  275,  13 — 20). — x-Benzoylamidophenylpropionic  acid, 
CH2Ph*CH(NHBz)*C00H,  is  prepared  by  reducing  benzoylamido- 
cinnamic  acid  with  a  slight  excess  of  2  per  cent,  sodium  amalgam ;. 
it  forms   lustrous  leaflets,    melts  at  182 — 183°,   and  is  much    more 
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stable  towards  alkalis  than  benzoylamidocinnamic  acid.  When 
heated  with  concentrated  hydrochloric  acid  in  a  sealed  tube  at  150° 
for  15  hours,  it  yields  phenylalanine  and  benzoic  acid.         A.  R.  L. 

Separation  of  Cinnamic  acid  Dibromide  into  its  Optically 
Active  Components.  By  E.  Erlenmeyer,  Jun.  {Ber.,  26,  1659— 
1662). — The  dibromide  is  separated  by  fractional  precipitation  with 
cinchonine,  and  by  crystallisation  of  the  cinchonine  salts  from  alcohol. 
The  dextrorotatory  acid  has  been  obtained  with  the  rotation  [ajp  = 
4-48-15°.  E.  C.  R. 

Optically  Active  Cinnamic  acid  Dibromides.    By  C.  Lieber- 

MANN  (Ber.,  26,  1662 — 1663). — A  question  of  priority. 

Optically  Active  Cinnamic  acid  Dibromides.  By  C.  Lieber- 
MANN  and  A.  Hartmann  (Ber.,  26,  1664 — 1666). — The  authors  give 
an  account  of  their  attempt  to  quantitatively  separate  the  optically 
active  constituents.  They  have  been  only  partially  successful ;  but 
have  proved  that  cinnamic  acid  dibromide  contains  only  two  optically 
active  constituents. 

The  ethylic  salt  of  dextro-rotatory  cinnamic  acid  dibromide  sepa- 
rates from  carbon  bisulphide  in  colourless  crystals,  melts  at  7V,  and 
has  the  rotation  [aj^  =  +59-1°.  E.  C.  R. 

Benzoylamidocinnamic  acid.  By  E.  Erlenmeter,  Jun. 
(Annalen,  275,  8 — 13). — Benzoylamidocinnamiic  acid, 

CHPh:C(]SrHBz)-COOH, 

is  obtained  when  the  lactimide  (last  abstract)  is  suspended  in  water 
and  heated  with  a  slight  excess  of  dilute  sodium  hydroxide,  or  with 
dilute  sulphuric  acid ;  the  former  reagent  acts  the  more  readily.  It 
crystallises  from  alcohol  in  transparent  prisms,  and  melts  (according 
to  its  purity)  between  210°  and  228°,  yielding  the  lactimide,  phenyl- 
acetaldehyde,  and  carbonic  anhydride ;  by  energetic  treatment  with 
mineral  acids  or  alkalis,  it  is  decomposed  with  the  formation  of 
benzamide  and  phenylpyruvic  acid,  and  on  oxidation  with  potassium 
permanganate  in  alkaline  solution  it  yields  benzaldehyde.  The  ethylic 
salt  is  obtained  by  treating  the  lactimide  with  sulphuric  acid  and 
alcohol,  or  by  adding  sodium  and  a  little  alcohol  to  a  mixture  of  ethylic 
hippurate  and  benzaldehyde  suspended  in  ether;  it  forms  delicate 
needles,  and  melts  at  149°.  A.  R.  L. 

Abietic  acid.  By  H.  Mach  (Monatsh.,  14,  186— 201).— The 
various  substances  hitherto  obtained  from  the  resin  of  pine  trees,  and 
named  respectively  abietic,  sylvic,  and  pimaric  acids,  are  shown  to  be 
identical ;  the  name  abietic  acid  is  retained.  This  acid  occurs  in  colo- 
phonium  in  varying  amount ;  some  specimens  of  the  resin  contain 
90  per  cent,  of  the  crude  acid,  from  others  no  acid  could  be  isolated. 
The  method  usually  adopted  was  to  digest  the  resin  with  70  per  cent, 
alcohol,  and  recrystallise  the  residual  acid  from  methyl  alcohol;  or,  in 
some  cases,  the  crude  acid  was  dissolved  in  90  per  cent,  alcohol,  pre- 
cipitated  with   hydrochloric    acid,   and   recrystallised   from   methyl 
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alcoliol.  Analyses  and  molecular  weight  determinations  (cryoscopic 
and  ebullioscopic)  agree  with  the  formula  Ci9Ho802.  The  acid  forms 
white  crystals,  and  melts  at  153 — 154°  when  slowly  heated,  beginning 
to  soften  at  148°.  The  potassium  salt,  CigHoiKOojSCioHssOa,  was  pre- 
pared by  neutralising  an  alcoholic  solution  of  the  acid  with  alcoholic 
potash,  or  boiling  it  with  potassium  carbonate ;  it  forms  bundles  of 
silky  needles,  and  melts  at  183°.  C.  F.  B. 

Formation  of  Inner  Anhydrides  from  Ketoximic  acids. 
By  A.  Hantzsch  and  A.  Miolati  (Ber.,  26,  1689— 1691).— Ethyl - 
henzoylacetic  acid  oxime,  NOHICPh'CHEt'COOH,  is  prepared  by  the 
action  of  hydroxylamine  on  the  ethereal  salt  in  alkaline  solution,  and 
forms  colourless  crystals  melting  at  89 — 90°.  It  is  not  acted  on  by 
acetic  anhydride  or  concentrated  sulphuric  acid. 

Ethylic  hydrogen  acetylmalonate  oxime, 

]S-OH:CMe-CH(COOEt)-COOH, 

is  obtained  from  ethylic  acetylmalonate  and  crystallises  from  dilute 
alcohol  in  small,  colourless  needles  melting  at  148°.  The  compound 
does  not  appear  to  form  an  anhydride,  nor  could  it  be  hydrolysed ; 
attempts  to  eliminate  a  carboxyl  group  were  also  unsuccessful.  The 
authors  point  out  the  importance  of  both  the  position  and  nature  of 
radicles  in  determining  the  formation  of  anhydrides  from  oximes  ;  thus 
in  the  case  of  ^-ethoximic  acids,  whilst  hydrocarbon  radicles  directly 
linked  to  the  C!NOH  group  facilitate  the  formation  of  anhydrides, 
their  action  is  precisely  the  reverse  when  they  are  linked  to  a  carbon 
atom  which  is  itself  linked  to  carboxyl,  as  in  the  group 

-C(]S^OH)-CHR-COOH; 

the  same  applies  when  R  =  COOH.  This  probably  explains  the  failure 
of  dimethylglyoxime,  which  is  a  "  syn-"  compound,  to  form  an  aldehyde. 

J.  B.  T. 

Addition  of  Sodium  Alkyloxides.  By  C.  Liebermann  (Ber., 
26,  1876 — 1879). — The  author  has  obtained  direct  additive  com- 
pounds of  sodium  ethoxide  and  ethylic  malonates  of  the  general 
formula  >C:C(C00H)2. 

Ethylic  cthoxyhenzylsodiomalonate,  0Et*CHPh'CNa(C00Et)2,  is  ob- 
tained by  adding  sodium  ethoxide  to  an  ethereal  solution  of  ethylic 
benzalmalonate.  It  is  a  white  powder  which  is  decomposed  by  water 
into  alkali  and  ethylic  ethoxybenzylmalonate, 

0Et-CHPh-0H(C00Et)2. 

Methylic  methoxybenzylsodiomalonate,  ethylic  ethoxyfurfuryl- 
sodiomalonate,  ethylic  ethoxypiperonylsodiouialonate,  and  metliylic 
methoxypiperonylsodiomalonate  have  also  been  prepared. 

These  sodium  compounds  are  only  alkylated  with  difficulty,  and  on 
heating  for  a  day  with  ethylic  iodide  at  100°  the  reaction  had  only 
partially  taken  place.  E.  C.  R. 

Bromogallic  acid  and  its  Derivatives.  By  A.  Bi^trix  {Bnlh 
Soc.  Chiin.  [3],  9,  241 — 243). — Bromogallic  acid  is  difficult  to  separate 
from  the  dibromo-acid  which  is  formed  at  the  same  time  by  the  ordinary 
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method  of  preparation.  The  former  is  obtained  together  with  unaltered 
gallic  acid,  from  which  it  is  readily  separated  by  crystallisation, 
when  less  than  the  theoretical  quantity  of  bromine  dissolved  in. 
chloroform  (3 — 4  parts)  is  gradually  added  to  gallic  acid.  The  pure 
acid,  C6HBr(OH)3-COOH  +  3H2O,  crystallises  in  small,  hexagonal 
tables ;  the  acetyl  derivative  melts  at  95 — 96°.  When  barium  hydr- 
oxide is  added  to  a  solution  of  the  ammonium  salt,  a  yellowish-orange 
coloration  changing  to  green  is  produced  ;  and  on  the  addition  of  lead 
acetate  to  a  solution  of  the  ammonium  salt,  the  lead  salt  separates  as 
a  white  precipitate  which  later  becomes  green  and  finally  dirty  grey ; 
the  salt  decomposes  on  fusion.  A.  R.  L. 

Alkyltoluidinesulphonic  acids.  By  R.  Schmidt  (J.  pr.  Chem, 
[2],  48,  46—69  ;  compare  Abstr.,  1887,  1043—1044 ;  1891,  908  ; 
1892,  334). — When  potassium  paratoluidinemetasnlphonate  is  heated 
in  a  sealed  tube  with  the  calculated  quantity  of  ethylic  bromide  and 
absolute  alcohol  at  150°,  potassium  sulphate  and  an  oil  are  prodoced. 
The  latter  partially  crystallises,  and  the  portion  which  remains  liquid 
is  a  mixture  of  ethyltoluidine  and  diethyltoluidine. 

Diethyltoliiidine  hydrochloride  melts  at  157"  and  dissolves  in  alcohol, 
water,  and  warm  benzene.  Ethyltoluidine  hydrochloride  appears  to 
be  very  unstable. 

The  crystalline  co77^poM?^cZ  forms  colourless,  monoclinic  prisms  (with 
IH2O),  melts  at  243°,  and  is  soluble  in  water  and  sparingly  in  absolute- 
alcohol,  but  not  in  ether  and  benzene.  Its  molecular  formula  corre- 
sponds with  that  of  diethyltoluidinesulphonic  acid,  but  the  potassium, 
salt,  CuHiqNSOsK,  is  the  only  salt  which  could  ^be  prepared ;  thi.s 
crystallises  in  rhomboidal  tables,  melts  at  297°,  and  dissolves  in  water. 

Diethylparatoluidineorthosulphonic  acid,  NEta'CeHaMe'SOaH  +  H2O, 
is  obtained  both  by  sulphonating  diethyltoluidine  and  by  heating- 
potassium  paratoluidineorthosulphonate  with  ethylic  bromide  ii* 
absolute  alcohol;  in  the  latter  case,  potassium  sulphate  is  not  a  pro- 
duct of  the  reaction  (compare  above).  The  acid  crystallises  in 
beautiful,  colourless  prisms  which  are  infusible,  and  are  only  sparingly 
soluble  in  water  and  in  alcohol.  The  potassium  salt  crystallises  in 
colourless,  triclinic  tables  with  2H2O.  The  barium  salt,  with  4H30y 
and  the  calcium  salt,  with  3H2O,  were  also  crystallised. 

The  author  discusses  the  possible  constitution  of  the  substanco 
which  melts  at  24.3°,  but  does  not  arrive  at  any  definite  conclusion. 

Ethylparatoluidineorthosulphonic  acid,  NHEt'CeHsMe-SOsH  +  HoOy 
is  prepared  by  sulphonating  ethyltoluidine ;  it  crystallises  in  yellow 
prisms  and  is  sparingly  soluble  in  water  and  alcohol.  The  potas- 
sium salt  crystallises  in  yellow  tables  with  IHoO,  and  is  freely 
soluble  in  water.  When  the  potassium  salt  is  heated  with  ethylie 
bromide,  it  yields  diethylparatoluidineorthosulphonic  acid  ;  the  potas- 
sium salt  of  the  latter  acid  remains  unchanged  when  similarly  treated^ 

By  heating  potassium  paratoluidinemetasnlphonate  with  isopropylic- 
bromide,  a  compound,  C13H21NSO3,  apparently  containing  two  iso- 
propyl  groups,  is  obtained.  It  crystallises  from  Avater,  and  melts  at- 
222 — 223°.  When  potassium  jiaratoluidineorthosulphonate  is  simi- 
larly treated,  an  isopropyltoluidinesulphonic  acid  is   obtained  ;  ib  dis- 
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solves     spariPxpfly   in    water   and    very    sparingly   in    aJcohol,     and 
crystallises  in  colourless  prisms  which  do  not  melt  at  300°. 

A.  G.  B. 

Action  of  some  Alcohols  on  Paradiazotoluenemetasnlphonic 
acid.  By  W.  V.  Metcalf  (Amer.  Chem.  J.,  15,  301  ;  compare  Abstr., 
1887,  136  ;  1888,  268;  1889,  975  ;  this  vol.,  i,  325).— This  substance, 
like  the  corresponding  orthodiazo-compound,  when  boiled  with 
alcohol  under  a,  plus  pressure  of  200  mm.,  yields  a  considerable  pro- 
portion of  ethoxytolnenesulphonic  acid  in  addition  to  raetatoluene- 
sulphonic  acid.  The  corresponding  sulphonamides  are  difficult  to 
separate,  the  mixture  having  been  mistaken  by  v.  Pechmann(J[?2?2aZew, 
169,  47)  for  the  pure  metatoluenesulphonic  acid. 

Parethoxytoluertemetasulphonamide,  OEt*C6H3Me*S02N'lT2,  forms 
white  needles,  slightly  solable  in  cold  water;  it  melts  at  138 — 139°. 
On  oxidation  with  potassium  permanganate,  it  yields  parethoxymeta- 
sulplionaminebenzoic  acid,  which  crystallises  in  long,  white  needles  ;  it 
■softens  at  225°  and  melts  at  230 — 231°  with  slight  decomposition. 
The  harium  salt  contains  2H2O.  Methyl  and  propyl  alcohol  act  in  a 
similar  manner  to  ethyl  alcohol.  Comparative  experiments  with 
methyl  alcohol  under  plus  pressures  of  200,  400,  and  600  mm.  show 
that  the  proportion  of  methoxy-compound  formed  increases  slightly 
with  the  pressure. 

Farametlioxytoluenemetasulplionic  chloride,  OMe'C6H3Me'S02Cl, 
crystallises  from  benzene  in  large,  rhombic  plates  melting  at  84°. 
The  free  acid  forms  yellowish  needles  melting  at  92 — 95",  and  yields 
crystalline  barium,  calcium,  and  lead  salts.  The  sidplionamide  crys- 
tallises in  white  needles,  melts  at  180 — 181°,  and  is  only  slightly 
soluble  in  boiling  water.  On  oxidation,  it  yields  paramethoxymeta- 
sulphonaTninehenzoic  acid,  which  forms  white  needles,  and  melts  with 
•decomposition  between  240°  and  270°  ;  its  barium  salt  contains  3H2O. 

Parapropoxytoluenemetas^ilphonamide  crystallises  in  needles,  melts 
at  126*5 — 128°,  and  is  nearly  insoluble  in  cold  water.  A.  H. 

Action  of  Methyl  Alcohol  on  Paradiazotolueneorthosulph- 
onic  acid.  By  R.  M.  Parks  (Amer.  Chem.  J.,  15,  320  ;  compare  pre- 
ceding abstract). — This  compound,  when  heated  with  methyl  alcohol, 
yields  paramethoxytolueneorthosulphonic  acid  alone,  the  course  of 
the  reaction  not  being  influenced  by  increase  or  diminution  of  the 
pressure.  The  product  is  identical  with  the  oxymethyltoluenesulphonic 
acid  of  Limpricht  and  Heffter  {Annalen,  221,  344).  The  free  acid 
-is  a  dark  brown  liquid,  which  crystallises  with  great  diflSculty  in 
rhombohedral  plates ;  these  decompose  on  heating  without  melting. 
The  harium  salt  crystallises  with  3H2O  and  the  calcium  salt  with  4H2O. 
"The  corresponding  sulphonic  chloride  is  a  heavy,  yellowish  oil ;  the 
sidphonamide  crystallises  in  white  plates  or  prisms,  is  very  soluble  in 
alcohol,  slightly  so  in  water,  and  melts  at  151°.  On  oxidation  with 
potassium  permanganate,  the  sulphonamide  is  partially  converted  into 

SO 

paramethoxyhenzoic   sulphinide,    OMe'C6H3<^PQ^^NH,    which    forms 

long,  slender  needles,  melts  at  271°,  and  is  easily  soluble  in  boiling 
•alcohol.     The  acid  potassium  salt  of  paramethoxyorthosulphohenzoic 
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acid  is  also  formed  in  this  reaction,  and  by  the  oxidation  of  potas- 
sium paramethoxytolueneorthosulphonate  ;  it  crystallises  in  long" 
prisms  containing  IHoO.  The  chloride  of  the  sulphohenzoic  acid, 
OMe'C6H3(S02Cl)*COCl,  forms  small,  colourless  crystals,  and  on  boil- 
ing with  water  yields  the  free  acid  ;  this  substance  dissolves  readily 
in  water,  crystallises  in  long  needles,  and  melts  without  decomposi- 
tion at  104°.  This  acid  yields  resorcinol  and  1:2:  4-dihydroxybenzoic 
acid  on  fusion  with  potash,  so  that  its  constitution  is 

[COOH  :  SO3H  :  OMe  =  1:2:4]. 

The  isomeric  acid  obtained  by  Zervas  {Annalen,  103,  338)  by  the 
direct  sulphonation  of  anisic  acid  is  therefore  the  1:3:  4- compound. 

A.  H. 

Monochlcro- derivatives  of  Ortho-xylene,  and  their  Rela- 
tion to  the  Chlororthotoluic  acids.  By  A.  Glaus  and  R.  Bayer 
(Annalen,  274,  304 — 311). — It  having  been  shown  that  the  melting 
point  of  parachlororthotoluic  acid  is  incorrectly  given  by  Kriiger 
(Abstr.,  1885,  1053),  the  authors  have  repeated  the  w-hole  of  this 
chemist's  experiments. 

A  mixture  of  abott  2  parts  of  4-chlorortho-xylene  and  1  part 
of  3-chlorortho-xylene  is  obtained  by  chlorinating  orthoxylene  in 
presence  of  iron. 

4i-Glilorortho- xylene-^- sulphonic  acid  forms  colourless  needles  or 
nacreous  plates  containing  5H2O ;  3-chlorortho-xyle7ie-6-sulphonic 
acid  is  more  sparingly  soluble  in  water  than  the  isomeride,  and 
crystallises  in  small,  prismatic  needles  with  2H2O.  The  two  chlor- 
ortho-xylenes,  obtained  by  the  hydrolysis  of  the  sulphonic  acids, 
agree  with  Kriiger's  description ;  they  were  oxidised  by  heating  with 
nitric  acid  at  160°,  and  the  chlororthotoluic  acids  converted  into  their 
calcium  salts.  The  more  sparingly  soluble  calcium  salt,  with  2HoO, 
is,  in  accordance  with  Kriiger's  statement,  derived  from  the  acid 
[COOH  :  Me  :  CI  =  1 : 2  :  5],  but  this  acid  melts  at  137"  (not  166°)  ; 
the  calcium  salt  of  the  acid  [COOH  :  Me  :  CI  =  1 :  2 : 4]  crystallises 
with  3H2O,  and  the  acid  melts  at  170°  (not  130°). 

The  acid  melting  at  156°  [COOH  :  Me  :  CI  =  1 :  2  : 3]  is  obtained 
by  oxidising  1:2:  3-chlorortho-xylene,  as  stated  by  Kriiger.  The  two 
meta-acids,  melting  at  137°  and  156°  respectively,  are  obtained  (the 
former  predominating)  by  passing  chlorine  into  a  solution  of  ortho- 
tolnic  acid  in  glacial  acetic  acid.  A.  E,.  L. 

a-Hydrindone  and  its  Derivatives.  By  A.  Koxig  (Annalen, 
275, 341 — 351 ;  compare  Gabriel  and  Hausmann  (Abstr.,  1889, 1172). 
— Hydrocinnamorthocarboxylic  acid  was  prepared,  as  already  de- 
scribed (Abstr.,  1888,  150).  When  either  the  acid  or  its  calcium 
salt,  preferably  the  former,  is  distilled,  a-hydrindone  is  formed ;  it 
melts  at  40—41",  boils  at  241—242°  (739  mm.),  has  a  sp.  gr.  at 
42"^  =  1'099,  and  yields  phthalic  acid  on  oxidation  with  nitric  acid. 
The  oxime  melts  at  144 — 144*5°,  and  the  hydrazone  melts  at 
130 — 131°.  When  a-hydrindone  is  dissolved  in  glacial  acetic  acid 
'(10  parts),  and  chlorine  passed  through  the  boiling  solution,  a  dichloro- 
derivative,  CgHcCl^O,  is  obtained,  which  crystallises  in  thick  needles, 
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and  melts  afc  74 — 74*5°  ;  whilst  Avlien  a  boiling  solution  of  a-hydrindone 
in  an  equal  weight  of  glacial  acetic  acid  is  treated  wifh  chlorine, 
tetrachlorhydrindone  (Zincke  and  Frolich,  Abstr.,  1887,  955)  is 
formed;  it  melts  at  104-5— 105-5°. 

(   <   H  n*(   >  H  2 

a-Amidohydrindene,   •  -rr         ^-CH'NHa,  is  obtained  when  a-hydr- 

indoneoxime  is  reduced  in  alcohoh'c  solution  with  sodium  amalgam, 
keeping  the  liquid  faintly  acid  with  acetic  acid  meanwhile ;  it  is  a 
colourless  oil  having  a  faint,  aniline-like  odour,  and  boils  at  220"5'' 
under  a  pressure  of  747  mm.  The  hydrochloride  crystallises  in  colour- 
less needles,  and  melts  at  208°,  and  the  sulphate  forms  plates,  and 
melts  at  256—257°. 

riTT  .HTT 

a-ITydroxyhydrindene,    i  ^        "]>CH*OH,  is  not  formed  by  reduc- 

ing  a-hydrindone  with  sodium  amalgam,  but  it  is  produced  when  an 
aqueous  solution  of  a-amidohydrindene  hydrochloride  is  heated  on 
the  water-bath  with  sodium  nitrite  ;  it  forms  small  crystals  having 
the  odour  of  naphthalene,  and  melts  at  54 — 54'5°.  It  boils  at  220"^ 
with  partial  decomposition  into  a  hydrocarbon,  which  can  also  be  ob- 
tained by  heating  the  hydroxy-compound  with  zinc  chloride ;  analysis 
of  the  hydrocarbon  gave  values  agreeing  better  with  those  required 
for  hydrindene  than  for  indene.  A.  R.  L. 

y3-Hydrindone  and  its  Derivatives.    By  H.  Benedikt  (Annalen, 

275,  351— 3b6).—l3-]Iydrindone,  C6H4<^^->CO,  is    obtained    by 

distilling  dehydrated  calcium  orthophenylenediacetate ;  it  crystallises 
in  colourless,  flat  needles,  has  the  odour  of  jasmine,  melts  at  61°,  is 
volatile  with  steam,  boils  with  partial  decomposition  at  220 — 225°, 
and  is  converted  into  a  brown,  viscid  mass  on  exposure  to  the  air. 
Wislicenus  has  already  published  a  preliminary  account  of  this  com- 
pound (Tageblatte  d.  Naturforsch.-Versamm.,  1889),  and  he,  therefore, 
claims  the  priority  of  its  discovery  over  Schad  (this  vol.,  i,  280). 

When  y3-hydrindone  is  oxidised  with  warm  nitric  acid,  it  yields 
phthalic  acid,  but  is  converted  into  homophthalic  acid  (W.  Wisli- 
cenus, Abstr.,  1886,  879)  when  an  ethereal  solution  is  shaken 
with  an  aqueous   solution  of  potassium  permanganate.     The  oximCy 

C6H4<^pTT^>C!lN'OH,  melts  at  155°,  and  when  treated  with  sodium 

amalgam  in  glacial  acetic  acid  solution,  yields  a  [small  quantity  of  the- 
amido-base.  ^A.  R.  L. 

Synthesis  of  a-Phenylindoxazen  from  Orthamidobenzophen- 

oneoxime.     By  F.  v.  Meyenburg  {Ber.,  26,  1657— 1658).— Phenyl- 

CPh 
indoxazen,  C6H4<^q ^^j  is  obtained  by  adding  sodium  nitrite  to  a 

solution  of  orthamidobenzophenoneoxime  in  excess  of  very  dilute 
hydrochloric  acid,  and  after  quickly  filtering  the  mixture,  heating  it> 
over  a  bare  flame.  It  crystallises  well,  and  melts  at  83 — 84°.  Only 
the  pure  high  melting  modification  of  orthamidobenzophenoneoxime 
is  convertible  into  phenylindoxazone.  E.  C.  R. 
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Orthodiamidodiphenyl.  Bj  E.  Tauher  (Ber.,  26,  1703—1705; 
compare  Abstr.,  1891,  570). — Carbazole  is  obtained  by  heating  ortho- 
tetrazodipbenyl  with  potassium  hjdrosulphide  on  the  water- bath  in 
aqueous  solution,  but  the  author  is  at  present  unable  to  explain  its 
formation. 

It  has  been  previously  shown  (this  vol.,  i,  96)  that  orthodiamidodi- 
phenyl combines  with  benzilc,  and  that  the  compound  which  is  formed 

,       .  ,         CeHi-NH-CHPh      ,      ^.   . 

yields  a  reduction  product    i  Arr-nu  5  *^®  dinitroso-derivative 

Oe  o  4*  JN  xl*  U  rl  ir^n 

lias  now  been  analysed.  The  diacetyl  derivative  is  deposited  from 
acetic  acid  in  granular  crystals  melting  at  280°.  The  above  reduction 
compound  is  not  acted  on  by  heating  with  20  per  cent,  hydrochloric 
acid. 

Diamidoditolyl,  NHa-CeHaMe-CeHaMe-NHj  [CeH,  :  NH2  :  Me  = 
1:2:5],  reacts  with  benzile  in  a  similar  manner  to  diamidodiphenyl ; 
the  yellow  condensation  product  melts  at  235°,  and  on  reduction 
yields  a  colourless,  basic  compound  melting  at  163°.  J.  B.  T. 

Tetramethoxydiphthalyl.  By  R.  Lowy  (Monatsh.,  14,  131 — 
145). — Tetramethoxydiphthalyl  (compare  Goldschmidt  and  Egger, 
Abstr.,  1891,  1371),  when  warmed  with  alcoholic  potash  in  an 
•atmosphere  of   hydrogen,  is   converted    into   tetramethoxydiphthalyl- 

lactonic  acid,  COOH-C6H2(OMe)2-C(OH):C<^^^Q^>CO,  and 
a  little  tetramethoxydiphthalyldicarboxylic  acid.  The  former  acid 
was  obtained  in  yellow  crystals,  which  melt  with  decomposition  at 
284 — 292° ;  the  copper  salt,  C40H34O18CU,  as  a  greenish-blue  precipi- 
tate. When  tetramethoxydiphthalyl  is  reduced  with  zinc  and  potash, 
it  yields  tetramethoxyhydrodiphthalyllactonic  acid, 

COOH-C6H2(OMe)2-CH2-CH<^2^^^>CO, 

which  forms  white  crystals,  melting  at  186 — 187°'  When  boiled 
with  hydriodic  acid  and  phosphorus,  tetramethoxydiphthalyl  yields 
tetrahydroxydihenzyldicarhoxylic  acid,  CoH4[C6H2(OH)2-COOH]2,  as  a 
yellow,  crystalline  substance,  which  turns  greenish  by  oxidation  on 
•exposure  to  air,  and  melts  above  300°  ;  the  barium  salt,  Ci6Hj208Ba  + 
H2O,  forms  greenish-yellow  crystals.  Tetramethoxydiphthalyl  takes 
up  two  atoms  of  bromine  when  boiled  with  the  latter  in  chloroform 
solution,  yielding  tetramethoxydiphthalyl  dihromide,  which  crystallises 
in  lemon-yellow,  silky  needles,  and  begins  to  decompose  at  100°. 
Tetramethoxydiphthalylimide, 

PQ^OeH,(OM^,>(,.p^C^(OMeX>c:NH, 

is  obtained  when  tetramethoxydiphthalyllactonic  acid  is  heated  in  a 
sealed  tube  with  strong  ammonia  at  100° ;  it  is  a  yellow  substance, 
which  turns  brown  at  about  200°,  but  is  not  melted  at  310°.  The 
•substances  described  in  this  paper  all  exhibit  colour  reactions  with 
sulphuric  acid,  &c.  In  general,  the  behaviour  and  derivatives  of 
tetranrethoxydiphthaljl  are  analogous  to  those  of  diphthalyl  itself. 

C.  F.  B. 
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Preparation  of  Triphenylacetonitrile  and  Triphenylcarb- 
inol.  By  L.  BouvEAULT  (Bull.  Soc.  Chim.  [3],  9,  373— 375).— Tri- 
phenylcarbinol  is  most  easily  prepared  by  decomposing  triphenyl- 
bromomethane  with  a  solution  of  sodium  carbonate,  which,  by  neutral- 
ising the  hydrobromic  acid  as  fast  as  it  is  formed,  greatly  accelerates 
the  action  of  the  water  (compare  Hemilian,  this  Journal,  1875,  152). 

Triphenylacetonitrile  is  best  prepared  by  treating  triphenyl- 
bromomethane  with  mercuric  cyanide  in  the  same  manner  as  that 
adopted  by  E.  and  O.  Fischer  for  the  treatment  of  triphenylchloro- 
methane  (Abstr.,  1879,  326).  The  product  of  the  reaction  is 
extracted  with  boiling  benzene,  and  the  solution  is  filtered  and  dis- 
tilled ;  the  residue,  consisting  of  the  nitrile,  is  recrystallised  from 
ether.  A.   G.  B. 

Action  of  Hydroxylamine   on    Orthobenzoylbenzoic   acid.. 

By  F.  H.  Thoep  (5er.,  26,1795—1796;  compare  this  vol.,  i,  466). 
— The  compound  recently  described  by  the  author  as  the  oxime  of 
benzoylbenzoic  acid  is  in  reality  its  anhydride,  which  has  already  been 
prepared  by  Hantzsch  and  Miolati  (this  vol.,  ii,  574)  ;  the  salts  of 
the  corresponding  acid  are  readily  obtained  by  dissolving  the 
anhydride  in  alkali,  and  adding  metallic  salts;  i\ie  silver  ammonium. 
salt,  ]SrOAglCPh'COO]SrH4,  is  a  white  precipitate,  which  becomes 
crystalline  after  a  time,  and  darkens  in  the  light.  The  barium  salt, 
CiiHgOalsTBa,  is  also  a  crystalline  precipitate,  and  the  joo^a5sm??i  salt, 
C14H9O3NK2  +  3H2O,  forms  thin,  transparent  plates,  which  are  very 
soluble  in  water.  H.  G.  C. 

Condensation  of  Deoxybenzoin  with  Aldehydes  and  Ketones. . 

By  F.  Klingemann  (Annalen,  275,  50 — 83). — Benzamarone  melts  at 
217 — 218°,  and  determinations  of  its  molecular  weight  by  the  cryo- 
scopic  method  show  that  it  has  not  the  formula  C70H56O4,  assigned  to- 
it  by  Zinin,  but  the  formula  C35H28O2 ;  it  is,  therefore,  formed  from 
benzaldehyde  (1  mol.)  and  deoxybenzoin  (2  mols.),  with  the  elimina- 
tion of  1  mol.  H2O  (compare  Abstr.,  1889,  265). 

Metanitrohenzainarone,  N02*C35H2702,  is  formed  in  a  similar 
manner  from  metanitrobenzaldehyde  and  deoxybenzoin  ;  it  crystal- 
lises in  delicate,  yellowish  needles,  and  melts  at  220°.  Ethyldeoxy- 
benzoin  does  not  yield  a  condensation  derivative  with  benzaldehyde  ; 
hence  the  CH2  group  in  deoxybenzoin  takes  part  in  the  reaction. 

The  two  isomerides,  CoiHieO,  obtained  by  distilling  benzamarone 
(this  vol.,  i,  353),  crystallise  in  the  monoclinic  syslem;  the  crystals 
of  the  modification  melting  at  101 — 102°  have  axial  relations 
a:h:c  =  3-2899  :  1  :  2-3846  ;  ^  =  87°  8' ;  whilst  the  crystals  of 
that  melting  at  89 — 90°  have  axial  relations 

a:h  :c  =  0-8389  :  1  :  1-5537 ;  ^  =  56°  26'. 

Both  the  isomerides  are  converted  into  sodium  amarate  when  boiled 
with  sodium  ethoxide,  but  no  such  reaction  occurs  when  sodium 
methoxide  is  used ;  indeed  Zinin's  observation  that  a  lower  homo- 
logue  of  amaric  acid  is  formed  when  benzamarone  is  heated  with 
sodium  methoxide  appears  to  be  erroneous.  In  the  preparation  of 
VOL.  LXIV.  i.  2  t 
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amaric  anhydride  from  benzamarone,  it  is  preferable  to  employ 
sodiam  ethoxide  instead  of  a  solution  of  sodium  hydroxide  in  alcohol, 
as  recora.m ended  by  Zinin. 

Bimethylamaric  acid,  C25H26O3,  is  obtained  by  cohobating  benz- 
amarone with  sodium  isobutoxide ;  it  forms  monoclinic  crystals, 
a:h  :  c=  2-9249  :  1  :  2*5452 ;  /3  =  82°  57'  lO;',  and  melts  at  182^_ 

When  amaric  anhydride  is  heated  at  100°  with  alcoholic  ammonia, 
and  the  product  is  precipitated  from  water,  a  mixture  of  amaric 
amide,  C23H33NO2,  which  crystallises  in  white  needles,  and  melts  at 
145 — 152°,  and  an  amide,  C23H25NO3,  which  forms  small,  flat  crystals, 
and  melts  at  124°,  is  obtained  ;  whilst  on  adding  hydrochloric  acid  to 
the  filtrate,  the  monobasic  acid,  C23H24O4,  from  which  the  second 
amide  is  derived,  separates ;  it  forms  small  transparent  prisms,  melts 
at  127 — 135°,  and  yields  amaric  anhydride  when  heated;  the  silver 
salt  is  a  flocculent  precipitate  fairly  stable  towards  light. 

When  amaric  anhydride  is  dissolved  in  glacial  acetic  acid,  and 
nitri0  acid  added,  or  when  it  is  treated  with  alcoholic  sulphuric  acid, 
£i  compound,  C21H18O2,  melting  at  163 — 168°,  is  formed  ;  on  hydrolysis 
with  alcoholic  potash,  it  yields  a  soluble  salt. 

When  amaric  acid  is  oxidised  with  chromic  acid  or  alkaline  potas- 
sium permanganate,  oc-  and  ^-dehydroamaric  acid,  C23H20O3,  are  formed. 
The  a-acid  melts  at  173°,  resolidifies  at  a  higher  temperature,  and  then 
melts  at  238°,  which  is  the  melting  point  of  the  /3-acid,  into  which  it 
is  converted.  The  anhydride,  C23Hi802,  is  obtained  by  distilling  the 
y3-acid  under  diminished  pressure  ;  it  melts  at  129 — 130°,  and  when 
lieated  with  alcoholic  ammonia  at  100°,  yields  a  very  stable  amide, 
C23H21NO2,  melting  at  232°.  The  /5-acid  is  regenerated  when  the 
amide  is  treated  with  alcoholic  potash.  When  /3-dehydroamaric  acid 
is  fused  with  potash,  it  yields  benzoic  acid  and  pyroamaric  acid, 
CifiHieOa,  melting  at  95— 96°. 

The  compound  C36H2803,  melting  at  198°,  is  obtained  by  the  con- 
densation of  deoxy benzoin  with  acetophenone,  and  the  compound 
C33H26O3  is  obtained  by  the  condensation  of  deoxybenzoin  with 
furfuraldehyde.  A.  R.  L. 

Diphenylacetic  Acid.  By  F.  Klingemann  {Annalen,  275,  83 — 
89). — Diphenylacetanilide,  C20H17NO,  is  prepared  by  treating  an 
ethereal  solution  of  diphenylacetic  chloride  with  aniline  ;  it  forms 
colourless  needles,  and  melts  at  180°  ;  the  liydrazide,  C20H18N2O,  melts 
at  168°  ;  the  amide  is  obtained  by  passing  dry  ammonia  into  an  ethereal 
solution  of  the  chloride ;  it  is  converted  into  the  nitrile  by  means 
of  phosphorus  pentachloride.  On  ethylation,  this  nitrile  yields  etlujl- 
diphenylacetonitrile,  boiling  at  183°  (13  mm.)  ;  it  is  scarcely  attacked 
when  boiled  with  alcoholic  potash,  but  on  being  heated  in  a  sealed 
tube  at  210°  with  a  mixture  of  glacial  acetic  and  hydrochloric  acids 
it  yields  ethyldiphenylacetic  acid,  which  forms  transparent  crystals, 
and  melts  at  173 — 174°.  It  is,  therefore,  not  identical  with  pyro- 
amaric acid  (last  abstract). 

When  diphenylacetic  chloride  is  treated  with  benzene  and 
aluminium,  tripheoylmethane  is  obtained  together  with  small  quan- 
tities  of   phenyldeoxybenzoin,    which    crystallises    in    small,   white 
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needles,  and  melts  at  125 — 128°,  and  a  hydrocarhon,  CasHso,  forming 
yellow  crystals  and  melting  at  168°.  A.  R.  L. 

Dihydronaphthalene  and  some  of  its  Derivatives.  By  E. 
Bambekger  and  "W.  Lodter  (Ber.,  26,  1833 — 1844;  compare  Abstr., 
1891,  1072). — The  additional  hydrogen  atoms  in  dihydronaphthalene 
occupy  the  para-  or  1  :  4-position,  and  not  the  ortho-  or  1 :  2-position 
as  was  formerly  supposed.  This  is  proved  by  the  fact  that,  on  oxida- 
tion, it  yields  orthophenylenediacetic  acid,  C6H4(CH2*COOH)2.  The 
hydrocarbon  is  closely  analogous  to  ethylene,  and,  like  the  latter, 
forms  a  dihromide,  which  is  reconverted  by  the  action  of  alcohol  and 
zinc-dust  into  dihydronaphthalene,  and,  on  treatment  with  potassium 
carbonate, yields  tetrakijdronapJithalene  glycol,  CioHio(OH)2  ;  this  crys- 
tallises in  silver-white  plates,  resembling  naphthalene  in  appear- 
ance, melts  at  135°,  and  is  not  volatile  with  steam.  It  dissolves  to  a 
moderate  extent  in  cold  water,  and  readily  in  hot  water,  alcohol,  and 
chloroform.  It  has  all  the  properties  of  a  glycol,  being  insoluble  in 
alkalis,  and  unacted  on  by  diazo-compounds.  The  henzoate  melts  at 
89 — 90°,  the  acetate  at  .109"5 — 110°,  and  the  hisphenylurethane  at 
148 — 150°  :  all  these  derivatives  being  crystalline.  On  oxidation,  it 
yields  orthophenylenediacetic  acid,  together  with  a  smaller  amount  of 
orthocarboxyphenylacetic  acid,  COOH*C6H4'CH3*COOH,  and  other 
products.  On  treatment  with  hydrogen  chloride,  it  is  converted  into 
tetrahydronaphthalene  chlorhydrin,  OioHioChOH,  which  forms  long, 
silky  needles  melting  at  117*5°  ;  this  sublimes  readily  at  100°,  and  is 
slightly  soluble  in  cold  water,  readily  in  alcohol,  &c.  The  chlorhydrin 
is  best  prepared  by  treating  dihydronaphthalene  itself  with  hypo- 
chlorous  acid.  The  acetate  forms  radiating  groups  of  prisms  which 
melt  at  47°,  and  deliquesce  in  ether  or  chloroform  vapour ;  the  henzoate 
crystallises  in  needles  mdlting  at  64 — 65°. 

The  action  of  alkalis  on  the  chlorhydrin  is  of  a  complicated  nature, 
the  products  of  the  reaction  varying  with  the  conditions  of  the  ex- 
periment.    The  most  readily  formed  of  these  products  is  tetrahydro^ 

PIT  'PTT 
naphtJiylene  oxide,   CeHi<^  Arr^Oj    which    is    very    similar    in 

Gxl2'L'li 
chemical  properties  to  ethylene  oxide,  of  which  it  is  the  closed  chain 
analogue.  This  substance  is  dimorphous,  crystallising  in  thick  plates, 
which  belong  either  to  the  monosymmetric  or  asymmetric  system, 
according  to  the  circumstances  of  crystallisation.  It  melts  at  43*5°, 
volatilises  with  extreme  readiness  with  steam,  and  distils  without 
decomposition  at  257 — 259°  under  a  pressure  of  715  mm.  Jt  is  toler- 
ably soluble  in  hot  water,  readily  in  organic  solvents.  Like  ethylene 
oxide,  it  does  not  react  with  hydroxylamine  or  phenylhydrazine.  It 
readily  unites  with  hydrogen  chloride  and  hydrogen  bromide  to  form 
the  corresponding  hydrins,  and  even  precipitates  ferric  hydrate  from 
solutions  of  ferric  chloride.  It  also  combines,  although  less  readily, 
with  water,  producing  the  glycol,  and  very  readily  with  organic  bases 
to  form  alkines,  which  closely  resemble  the  hydroxyl amines  of  Wurtz. 
Of  these,  the  following  have  been  prepared  by  the  direct  action  of  the 
base  on  the  chlorhydrin : — 

2  t  2 
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Dimethyltetrahi/dronapJdhylalkine,  NMe/doHio'OH,  an  alkaline  oil 
which  bulls  at  183°  (27  nim.). 

Diethyltetrahydronaphthylalkine,  NEti'CioHio'OH,  boiling  at  202' 
(38  mm.).    '     '  ' 

PiperidyltetrahydronapJithylalkine,  CsNHio'CioHio'OH,  crystallises  in 
colourless  needles  melting  at  46 — 48". 

TrimethylhydroxytetrahydronapJithylammonium  hydroxide^ 

OH-NMe3-CioH,o-OH : 

a  syrup  which  crystallises  with  difficulty,  and  acts  as  an  alkali.  The 
chloride  forms  lustrous,  monosymmetric  prisms  melting  at  243°.  This 
compound  is  the  closed  chain  analogue  of  choline,  which  it  resembles 
in  all  its  properties.    '  i 

DihydroxytetrahydronaphtTiylethylenediamine,  C2H4(N'H*CioHio*OH)2, 
.  forms  groups  of  white  needles,  melts  at  201°,  and  is  soluble  in  alcohol, 
benzene,  &c.,  scarcely  soluble  in  water.     Diacid  base. 

Hydroxytetrahydro7iap]ithylamine,  N'Ha'CjoHio'OH,  which  is  an  al- 
kaline oil ;  the  hydrochloride  forms  needles  melting  at  265"* ;  the 
phthalimide  compound  is  a  colourless,  crystalline  powder  melting  at> 
217—218-5°. 

Dihydroxyteiraliydronaphthylamine,  ISrH(CioH]o*OH)2,  forms  long, 
refractive  prisms,  melts  at  165 — 166°,  and  is  almost  insoluble  in 
water,  but  soluble  in  alcohol,  &c. 

A  series  of  alke'ines  has  also  been  prepared,  but  are  not  described 
in  detail. 

When  the  chlorhydrin  is  submitted  to  the  continued  action  of  an 
alkali,  the  tetrahydronaphthylene  glycol  becomes  converted  into  the 
isomeric  dihydronaphthol,  which  probably  has  the  formula 

This  substance  is  an  unsaturated  alicyclic  alcohol,  is  insoluble  in 
.  alkalis,  &c.,  and  readily  combines  with  bromine.  It  is  obtained  as 
an  oil  boiling  at  162 — 168°  (28  mm.),  but  has  probably  not  jet  been 
'  prepared  quite  pure.  '  Mineral  acids  at  once  convert  it  into  naphth- 
alene, and  its  presence  can,  readily  be  recognised.  .  The  reaction  with 
bromine  is  not  of  the  nature  of  a  simple  addition,  the  only  product 
which  has  been  isolated  having  the  composition  of  a  brominated 
tetrahydronaphthyleneglycol,  CioH9Br(OH)2. 

Dihydronaphthol  is  also  capable,  when  acted  on  by  an  alcohol,  of 
uniting*  with  the  elements  of  water  to  form  tetrahydronaphthylenemeta- 

*^  pxT  PIT'OH 

qlycol,    C6Si<CnTrlr^Tr^   J^TT         '     This  compouud  is  obtained  as  an 
0±l(Ux±j  •  Uxio 

oil  boiling   at    175 — 178°   (20   mm.),   but  solidifies,  on  standing,  to 
white  needles  melting  at  49°.  and  can  be  recrystallised  from  light 
petroleum.     It    is    insoluble   in   alkalis,  and  is  not    decomposed  by 
.  mineral  acids. 

On  oxidation  with   potassium  permanganate,  dihydronaphthol  is 
I  converted  into  dihydroisocoumarincarhoxylic  acid, 

CH.-CH-COOH     . 
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a  substance  whicli  is  also  formed  by  tbe  action  of  sodium  amalgam 
on  isocoumarincarboxylic  acid.  .  This  forms,  fascicular .  groups  of 
lustrous  needles,  melts  at  153*5°,  and  is  readily  soluble  in  hot 
water,  alcobol,  and  boiling  chloroform.  It  is  a  lactoaic  acid,  and 
neutralises  one  equivalent  of  an  alkali  in  the  cold,  two  on  heating. 
It  ig  reduced  bj  phosphorus  and  hydriodic  acid  to  orthocarboxy- 
hydrocinnamic  acid.  Tetrahydronaphthylene  chlorhydrin  is  con- 
verted by  the  action  of  dilute  alkalis  into  monoketotetrahydronapJith- 

alene,  C6H4<^  I       .     This  substance  has   a   pleasant   ketone-like 

odour,  and  combines  with  sodium  hydrogen  sulphite  and  phenyl- 
hydrazine  to  form  crystalline  products.  Finally,  hot  concentrated 
alkaline  solutions  convert  the  chlorhydrin  into  naphthalene. 

A  more  detailed  account  of  these  researches  is  to  be  published  later 
on  in  the  Annalen.  .  A.  H. 

Oxidation  of  Naphthalic  acid.  By  C.  Graebe  and  F.  Boss  el 
(Ser.,  26,  1797 — 1799). — When  naphthalic  acid  is  oxidised  by  alka- 
line potassium  permanganate,  it  is  converted  into  dicarhoxyphenyU 
^lyoxylic  acid,  COOH-CU-CeHaCCOOH)^,  [(COOH),. :  CO  =  1:3:2], 
which  is  a  crystalline  compound  melting  at  238°  (corr.)  with  decom- 
position. During  the  oxidation,  a  portion  of  the  acid 'loses  carbonic 
anhydride,  forming  the  carboxyorthophenylglyoxy lie  acid  already  pre- 
pared by  Zincke  and  Breuer.  The  dicarboxy-acid  combines  with 
phenylhydrazine  to  form  a  hydrazo7ie,  and,  on  reduction  with  phos- 
phorus and  hydriodic  acid,  yields  1:2: 6-toluenedicarhoxi/Uc  acid, 
C6H3Me(COOH)2,  w^hich  melts  without  decomposition  at  235°,  and  is 
oxidised  by  alkaline  permanganate  to  hemimellitic  acid,  C6H3(COOH)3. 

When  dicarboxyphenylglyoxylic  acid  is  heated  at  240 — 260°,  water, 
carbonic  anhydride,  and  carbonic  oxide  are  evolved  ;  the  residue  con- 
tains, in  addition  to  hemimellitic  acid,  two  substances,  one  of  which 
may  be  extracted  by  boiling  water,  and  consists  of  henzaldehydedi- 
carboxylic  acid,  CHO*C6H3(COOH)2 ;  it  forms  colourless  crystals,  is 
readily  soluble  in  water,  melts  at  175 — 178°,  and  combines  with 
phenylhydrazine  to  form  a  hydrazone.  The  second  compound  is 
insoluble  in  water,  has  the  composition  C9H4O4,  and  does  not  melt  at 
340° ;  on  warming  with  phenylhydrazine  and  alcohol,  it  yields  the 
hydrazone   obtained    from    benzaldehydedicarboxylic    acid,    and    is, 

therefore,  probably  the  dilactone  of  this  acid,  CeHa^- 3CH. 

.         .  \C00/ 

Nitronaphthalic  acid,  on  oxidation  with  alkaline  permanganate, 
yields  dicarboxynitrophenylglyoxylic  acid.  S.  Gr.  C. 

Chrysene.  By  E.  Bamberger  and  F.  Chattaway  {Ber.,  26, 
1745— 1751).— Chrysenic  acid,  Ca^i^O^  (Abstr.,  1890,  1312),  on  dis- 
tillation with  lime  under  diminished  pressure  (40 — 50  mm.),  yields  a 
mixture  of  chrysoketone  and  a  hydrocarbon  which  is  identical  with 
/:i-phenylnaphthalene  (this  vol.,  i,  522).  The  hydrocarbon  obtained 
by  Graebe  {Ber.,  6,  Q&;  7,  782)  by  the  distillation  of  chrysoquinone 
with   soda-lime,   is    also  identical   with   this    product.     Chrysene  is 
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therefore  a  derivative  of    this  hydrocarbon,    and   has    the   formula 

r!^  -u   Mtt'  chrjsenic  acid    being  probably   y3-phenylnaphthoic    acid, 

CioHcPh'COOH  (compare  next  abstract).  The  CHzzCH  group  of  the 
hydrocarbon  and  the  carboxyl  of  the  acid  are  probably  combined  with 
the  a-carbon  atom  of  the  naphthalene  ring.  A.  H. 

Picene.  By  E.  Bamberger  and  F.  Chattaway  (Ber.,  26,  1751 — 
1754). — Picene  melts  at  350°  (uncorr.),  364°  (corr.),  and  has,  there- 
fore, a  higher  melting  point  than  any  other  known  hydrocarbon.  It 
yields  a  quinone,  C2oHi4(CO)2,  which  behaves  as  an  ortho-diketone, 
and  an  acid,  C21H14O2,  which  closely  resembles  chrysenic  acid,  and 
has,  therefore,  been  named  picenic  acid.  As  this  substance,  on 
distillation  with  lime,  yields  y8/?-dinaphthyl,  it  follows  that  picenic 
acid  is  ^-naphthylnaphthoic  acid,  CioH7'CioH6*COOH,  whilst  picene 

P   TT  'PTT 
itself  is  /3y3-dinaphthylethylene,   I  ^      ^  Mtt* 

CioHe'CH 

Picene  is  therefore  the  phenanthrene  of  the  naphthalene  series, 
and  is  closely  related  to  chrysene  (compare  preceding  abstract). 
Picene  also  furnishes  a  ketone,  (CioH6)2CO,  obtained  by  distilling 
picenequinone  with  lead  oxide ;  this  corresponds  with  diphenylene 
ketone  and  chrysoketone,  and,  on  reduction,  gives  rise  to  picene- 
fluorene  alcohol,  CH(CioH6)2'OH,  and  picenefluorene,  CHofCioHe)^. 
The  three  hydrocarbons,  picene,  chrysene,  and  phenanthrene,  there- 
fore, resemble  one  another  very  closely,  and  may  be  converted  by 
similar  steps  into  their  parent  hydrocarbons,  ^/3-dinaphthyl,  /3-phenyl- 
naphthalene,  and  diphenyl.  A.  H. 

American  Oil  of  Turpentine.  By  J.  H.  Long  (J.  Aval.  Chem., 
7,  99 — 108). — The  specific  gravity  and  specific  rotation  of  nearly  40 
samples  of  oil  of  turpentine  have  been  determined,  including  com- 
mercial products  and  specimens  prepared  in  the  manner  described  by  the 
author,  so  as  to  exclude  changes  brought  about  by  exposure  to  air  or 
during  distillation.  It  appears  from  these  results  that  the  oil  collected 
from  spruce  trees  is  laevorotatory,  [ajo  =  —  34"828  ;  in  two  cases  the 
rotation  was  greater  than  that  observed  byTilden  for  pure  australene, , 
namely,  +29*581  and  +25'114  respectively.  Exposure  of  the  gum 
on  the  trees  does  not  appear  to  lower  the  rotatory  power  of  the  pro- 
duct. Pinene  is  accompanied  in  the  turpentine  by  a  laevorotatory 
compound  of  higher  boiling  point,  and  the  author  suggests  that  this 
may  possibly  be  the  hitherto  unknown  laevorotatory  cymene.  On 
exposure  to  light  during  20  days,  commercial  turpentine  exhibits  a 
slight  increase  in  rotation ;  but  no  precautions  were  taken  to  exclude 
moisture,  or  even  air.  By  the  action  of  air,  the  specific  rotation, 
specific  gravity,  and  boiling  point  rise,  and  the  turpentine  becomes 
yellow.  The  compound  formed  by  the  action  of  sodium  on  com- 
mercial turpentine  appears  to  be  without  effect  on  the  rotatory 
power,  since  the  latter  is  practically  unchanged  after  the  removal  of 
the  sodium  compound.  The  rotatory  power  of  the  hydrochloride, 
G10H16.HCI,  was  also  determined,    =    +7-036,  that  of   the  original 
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turpentine  being  +lo'607,  althougli  the  absence  or  otiierwise  of  the 
laevopinene  derivative  was  not  proved  ;  the  results  appear  to  show  that 
the  relationship  in  molecular  rotatory  power  between  compounds  and 
their  simple  derivatives  is  fallacious  (compare  Flawitzky,  Ber.,  15,  5V 

J.  B.  T.  ' 

Terpineol.  By  0.  Wallace  and  F.  Kerkhoff  {Annalen,  275, 
103— 110).— Bouchardat  and  Voiry  (Abstr,,  1887,  677)  obtained  ter- 
pineol  in  a  solid  crystalline  form ;  the  authors  find  that  it  melts  at 
35°  and  remains  in  superfusion  for  long  periods.  The  terpenyl- 
phenylurethane,  which  it  yields  by  combination  with  phenylcarb- 
imide,  melts  at  113°.  When  terpineol  is  heated  at  180 — 190° 
with  potassium  hydrogen  sulphate,  dipentene  is  the  chief  product ; 
boiled  with  dilute  sulphuric  acid  for  an  hour,  it  yields  terpinene, 
cineole,  terpinolene,  and  traces  of  dipentene  ;  whilst  if  heated  on 
Ihe  water-bath  for.  seven  hours  with  glacial  acetic  acid  and  a  little 
dilute  sulphuric  acid,  a  small  portion  is  converted  into  cymene 
and  a  little  terpinene.  When  terpineol  is  boiled  with  20  per 
cent,  phosphoric  acid,  terpinene,  cineole,  and  a  small  quantity  of  a 
hydrocarbon,  yielding  a  solid  bromide,  are  obtained.  By  boiling 
terpineol  with  a  50  per  cent,  solution  of  oxalic  acid  for  five  hours,  the 
product  consists  mainly  of  terpinene,  but  small  quantities  of  cineole 
and  of  terpinolene  are  also  produced  ;  when  the  boiling  is  of  shorter 
duration,  more  terpinolene  is  obtained. 

Experiments  show  that  the  bromine  atoms  are  more  readily  removed 
from  terpinolene  tetrabromide  when  it  is  boiled  with  alcoholic  potash 
than  from  the  tetrabromides  of  limonene  and  dipentene. 

A.  R.  L. 

Dihydrocarveol.  By  O.  Wallach,  H.  Kruse,  and  F.  Kerkhoff 
{AnnaUn,  21b,  110— 133).— Dihydrocarveol  (Abstr.,  1892,  499)  is 
obtained  by  reducing  either  dextro-  or  laevo-carveol  with  sodium  and 
alcohol ;  it  rotates  the  plane  of  polarised  light  in  the  same  direction  as 
the  carvol  from  which  it  is  obtained.  It  has  an  odour  recalling  that  of 
terpineol,  boils  at  224 — 225°  under  the  ordinary  pressure,  and  at  112° 
under  14  mm.  pressure  ;  it  has  a  sp.  gr.  at  20°  =  0*927,  and  a  refractive 
power  [9^]D  =  1'48168.  The jpJienylurethane,  CloHvO'COISrHPh,  obtained 
from  both  optical  antipodes,  melts  at  87°,  whilst  the  inactive  (racemic) 
modification  melts  at  93°.  Dihydrocarveol  is  an  unsaturated  compound, 
and  exhibits  great  similitude  to  terpineol.  When  dihydrocarveol  is 
boiled  with  dilute  sulphuric  acid,  terpinene  is  formed. 

DUiydrocarvone,  CioHisO,  obtained  by  boiling  a  solution  of  dihydro- 
carveol in  glacial  acetic  acid  with  an  aqueous  solution  of  chromic  acid, 
can  be  purified  by  means  of  its  compound  with  sodium'  hydrogen 
sulphite.  It  boils  at  221 — 222°,  and  its  vapour  has  the  odour  of 
menthone,  or  of  carvol ;  its  sp.  gr.  at  19°  is  0928,  its  specific  refrac- 
tive power  [7z]d  =  1'47174.  It  is  dextro-  or  la3VO-rotatory  according 
as  it  originates  from  dextro-  or  loevo-dihydrocarveol.  The  optically 
active  oximes,  CioHi6'N"OH,  melt  at  88 — 89°,  whilst  the  inactive 
(racemic)  modification  melts  at  115 — 116°. 

Dihydrocarvylamine,  CloHn'NHs,  is  the  compound  described  by 
Goldschmidt  (Abstr.,  1887,  249  and  475)  as  carvylamine,  and  is  best 
prepared    by    reducing    carvoxime   with    sodium    and    alcohol ;    it 
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can    also    bo    obtained  from    carvol   and   ammonium   formate    (see 

Abstr.,  1892,  499).     The phenylhydrocarvylthiocarhamide, 

C.oHn-NH-CS-NHPh, 

obtained  from  the  compound  of  either  orio^in,  melts  at  125 — 126°, 
and  the  acetyl  derivative,  CioHjv'NHAc,  at  132°.  >  The  hydrochloride, 
CioHnNHsjHCI,  melts  at  190°  with  decomposition  (see  below),  the 
benzoyl  derivative  at  181 — 182°,  and  the  jphenylhydrocarvylcarhamide 
at  191°.  Dextro-  and  Isevo-dihydrocarvylamine  and  their  derivatives 
have  similar  properties.  The  inactive  (racemic)  phenylhydrocarvylthio- 
carhamide  melts  at  119°. 

On  heating  dihydrocarvylamine  hydrochloride,  boiling  the  base 
with  dilute  sulphuric  acid,  heating  it  with  potassium  hydrogen 
sulphate,  or  warming  the  normal  nitrite  with  water,  terpinene,  ad- 
mixed with  a  small  quantity  of  cymene,  is  obtained. 

When  a  concentrated  aqueous  solution  of  dihydrocarvylamine 
hydrochloride  is  warmed  with  a  solution  of  sodium  nitrite,  dipentene 
(inactive  limonene)  is  formed,  probably  through  the  intermediary 
production  of  an  alcohol ;  the  conversion  of  carvol  into  limonene  has 
therefore  been  accomplished.  In  the  reaction  last  described,  the 
rformation  of  a  nitrite  which  gave  dihydrocarveol  on  hydrolysis  with 
potash  was  also  observed. 

Terpineol  and  dihydrocarveol  are  therefore  closely  related,  and 
:appear  to  differ  only  in  the  positions  of  their  hydroxyl  groups. 
Terpineol  is  a  tertiary  alcohol,  and  dihydrocarveol  a  secondary  alcohol. 

A.  R.  L. 

Oxidation  of  Terpene  Derivatives.  By  0.  Wallace  (Annalen, 
275,  145 — 183). — Carvol  and  dihydrocarveol  are  readily  oxidised 
when  shaken  with  potassium  permanganate  solution  in  the  cold,  and 
on  adding  sodium  hydroxide  and  iodine  to  the  filtered  liquid,  iodoform 
separates  ;  if  bromine  instead  of  iodine  is  used,  carbon  tetrabromide 
is  precipitated.  Terpinol,  limonene,  and  other  terpene  derivatives 
likewise  yield  carbon  tetrabromide  under  similar  treatment.  When 
bromine  is  added  to  dilute  solutions  of  dehydracetic  and  mesitonic 
acids  containing  alkali  (an  excess  of  alkali  must  in  all  cases  be 
employed),  carbon  tetrabromide  is  obtained,  and  it  is  also  formed  by 
treating  extremely  dilute  alkaline  solutions  of  levulinic  acid,  mesitonic 
acid,  and  acetone  with  bromine.  It  is  therefore  suggested  that  the 
formation  of  carbon  tetrabromide  is  brought  about  in  compounds  con- 
taining the  acetyl  group,  when  the  dilution  is  such  that  the  bromine 
can  interact  with  the  nascent  bromoform,  the  latter  being  precipitated 
from  more  concentrated  solutions.  With  compounds  which,  in  rela- 
tively more  concentrated  solutions,  give  rise  to  the  formation  of 
carbon  tetrabromide,  it  is  concluded  either  that  no  ready-formed  acetyl 
group  is  present,  but  that  such  a  complex  is  produced  during  the 
reaction,  which  is  sufficiently  prolonged  to  favour  the  precipita- 
tion of  carbon  tetrabromide,  or  that  the  compound  has  an  atomic  con- 
figuration which  renders  it  capable  of  directly  forming  carbon  tetra- 
bromide. 

When  terpineol  is  carefully  oxidised  in, the  cold  with  potassium 
permanganate,  the  aqueous  solution  gives  the  iodoform  and  carbon 
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tetrabromide  reactions,  and  it  therefore  seemed  likely  that  the  product 
was  a  ketonic  acid.  It  proves,  however,  to  be  an  indifPerent  coonpound, 
C10H20O3,  and,  in  view  of  Wagner's  investigations,  may  be  a  trihydr- 
oxyterpine  ;  it  crystallises  from  alcoholic  ether  in  transparent  crys- 
tals, melts  at  121— 122^  boils  at  170—180°  (11  mm.),  and  is  almost 
insoluble  in  ether.  When  this  substance  is  further  oxidised  with 
■chromic  acid  and  dilute  sulphuric  acid,  it  is  converted  into  a  com- 
pound CioHieOs,  which  crystallises  from  water  in  monoclinic  pyramids, 
melts  at  62 — 63^  and  boils  at  about  330°. 

Dihydrocarveol,  on  oxidation,  behaves  in  a  manner  similar  to 
terpinol ;  the  product  has  not  yet  been  obtained  in  the  crystalline 
condition.  On  oxidation  with  potassium  permanganate,  carvol  yields 
a  neutral  compound,  CiolluO^,  soluble  in  water,  and  two  acids  melting 
at  about  185°  and  100°  respectively. 

The  resemblance  of  the  reactions  of  fenchone  and  camphor  has 
already  been  noted  (Abstr.,  1891,  1086;  1892,  1236).  It  is  now 
found  that  when  fenchone  is  gently  heated  with  phosphoric  anhydride 
(under  which  circumstances  camphor  yields  cymene)  it  is  converted 
into  inetacymene  {metamethi/lisopropylbenzene  ?^  ;  it  boils  at  175 — 176", 
has  a  sp.  gr.  at  20°  =  0"862,  and  a  specific  refractive  power  [tiJd  = 
1*49222.  On  oxidation  with  potassium  permanganate,  it  yields  an 
unsaturated  acid,  C10H10O2,  which  is  volatile  with  steam,  and  melts 
at  99°,  also  an  acid  which  is  not  volatile  with  steam,  melts  at 
123 — 124°,  and  has  the  composition  of  a  hydroxy  propyl  benzoic  acid  ; 
on  oxidation  with  dilute  nitric  acid,  metatoluic  acid  is  formed.  The 
production  of  isocymene  has  been  observed  from  other  terpene 
derivatives,  but  its  formation  from  camphor  and  zinc  chloride  (Arm- 
strong and  Miller,  Abstr.,  1884,  44)  is  probably  due  to  a  secondary 
reaction. 

Methylheptylene  ketone  (Abstr.,  1893,  i,  106)  is  obtained  somewhat 
less  readily  from  a-thujaketonic  acid  than  from  the  /3-acid ;  this 
ketone  has  probably  the  constitution  CHMerCMeiCH-CHa'COMe.  It 
is  converted  into  dihydro-Y^-cumene,  C9U14,  when  heated  on  the  water- 
bath  with  zinc  chloride ;  the  latter  boils  at  about  160°,  has  a  sp.  gr. 
at  19°  =  0"844,  and  a  specific  refractive  power  [«]d  =  1*47194. 
When  the  methylheptylene  ketone  is  reduced  with  sodium  and  alcohol, 
an  unsaturated  alcohol  (see  also  loc.  cit.),  boiling  at  185 — 187°,  is 
formed  ;  it  has  a  sp.  gr.  at  21°  =  0*848,  and  a  specific  refractive 
power  =  1*4458.  It  combines  with  bromine  and  hydrogen  bromide, 
and  is  probably  represented  by  the  constitutional  formula 

CHMe2-CMe:CH*CH2-CHMe-OH. 

When  the  alcohol  is  heated  with  zinc  chloride  or  dilute  sulphuric  acid, 
it  yields,  instead  of  a  hydrocarbon,  an  isomeric  saturated  oxide,  closely 
resembling  cineole,  and  having  the  odour  of  peppermint ;  it  boils  at 
149—151°,  has  a  sp.  gr.  at  20°  =  0*847,  and  a  specific  refractive 
power  [7i]d  =  1*42693  ;  its  constitution  is  probably 

The  isomerism  of  cc-  and  y3-thujaketonic  acids  needs  further  investi- 
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gation.  Scmmler  (this  vol.,  i,  108)  believes  them  to  be  stereo- 
isomerides,  but  the  author  gives  reasons  for  not  accepting  the  con- 
stitutional formula  proposed  by  him.  Accepting  the  above  formulae 
for  raethylheptylene  ketone,  the  constitution  of  the  thujaketonic  acids 
is  most  probably  COMe-CH^-CHICCCHMeoj-CH^-COOH. 

When  the  ketone  (methylhexylene  ketone),  CsHuO,  boiling  at 
173—174°  (Abstr.,  1890,  13i4),  is  treated  with  sodium  and  alcohol, 
an  unsaturated  alcohol,  CgHis'OH,  is  obtained  ;  this  boils  at  174 — 176°, 
has  a  sp.  gr.  =  0*85,  and  a  specific  refractive  power  [n]©  =  1'44889. 
When  the  alcohol  is  warmed  with  dilute  sulphuric  acid,  it  is  converted 
into  an  isomeric  oxide,  which  boils  at  127 — 129°,  has  a  sp.  gr.  085, 
and  a  specific  refractive  power  [tzJo  =  1*4249.  The  analogy  of  the 
compounds  CgHigO  and  CsHjeO  is  therefore  complete. 

When  bromine  is  added  to  thujone  diluted  with  light  petroleum, 
a  tribromo-derivative,  CloHisBraO,  is  formed  ;  it  crystallises  in  mono- 
clinic  plates,  melts  at  121 — 122°  with  decomposition,  and  slowly 
undergoes  decomposition  at  the  ordinary  temperature.  The  author 
has  obtained  the  same  compound  from  Semmler's  tanacetone  (loc.  cit.\ 
and  thereby  proves  this  chemist's  observation  that  tanacetone  and 
thujone  are  identical. 

When  thujone  is  treated  with  a  solution  of  bleaching  powder,  or  of 
alkaline  hypobromite^  a  saturated  bihasic  acid,  C10H16O4,  which  melts 
at  146 — 147°  with  decomposition,  is  formed,  together  with  a  smaller 
amount  of  Semmler's  liquid  acid  (tanacetogenic  acid).  Semmler  has 
privately  informed  the  author  that  he  has  since  obtained  the  same 
result. 

The  fraction  of  thuja  oil  boiling  above  220°  yields  an  inactive 
oxime,  melting  at  93 — 94° ;  it  is  probably  identical  with  inactive 
carvole.  A.  R.  L. 

The  Constitution  of  Camphor.  By  P.  Cazexeuve  {Bull.  Soc. 
Chim.  [3],  9,  38 — 45). — This  paper  discusses  the  evidence  generally 
for  the  constitution  of  camphor,  and  concludes  in  favour  of  Kekule's 
formula  as  modified  by  Haller.  W.   T. 

Bromocamphoric  Anhydride  and  Camphoric  acid.  By 
O.  AscHAN  (Ber.,  26,  1639 — 1645). — Bromocamphoric  anhydride, 
when  reduced  with  zinc-dust  and  acetic  acid,  yields  mainly  camphoric 
anhydride  (m.  p.  217 — 218°),  which  is  precipitated  from  the  acetic 
solution  by  the  addition  of  water.  The  filtrate  contains  a  camphoric 
acid,  which  crystallises  in  tufts  of  slender  needles,  melts  at  120 — 125°, 
and  when  crystallised  three  or  four  times  from  dilute  alcohol,  is  con- 
verted into  a  modification  which  crystallises  in  rhombohedra  or 
plates,  melts  at  172 — 173°,  and  is  probably  isocamphoric  acid.  The 
author  was  unable  to  isolate  ordinary  camphoric  acid  from  the  pro- 
duct of  the  reduction  of  bromocamphoric  anhydride  (Rupe  andMaull, 
this  vol.,  i,  524). 

When  camphoric  chloride  is  treated  with  2,  3,  or  4  atoms  of  brom- 
ine, only  1  atom  of  bromine  is  introduced  into  the  molecule,  and  by 
treating  the  product  with  water  or  formic  acid,  bromocamphoric  an- 
hydride is  obtained.     The  substance  prepared  in  this  way  is  crystallo- 
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graphically  identical  with  tliat  prepared  from  camphoric  acid  or  its 
anhydride. 

Bromocamphoric  anhydride,  when  treated  with  alcoholic  potash,  is 
converted  into  camphanic  acid  ;  when  heated  with  aniline  on  the 
water-bath,  it  yields  phenylamidocamphoric  anhydride  ;  when  boiled 
with  potassium  acetate  and  acetic  acid,  it  gives  a  quantitative  yield  of 
camphanic  acid  ;  and,  when  melted  with  potassium  acetate,  it  yields 
acetic  anhydride  and  potassium  camphanate.  E.  C.  R. 

Ethyl  Hydrogen  Camphorate.  By  S.  Hoogeweeff  and  W.  A. 
VAN  Dorp  {Bee.  Trav.  Chim.,  12,  23 — 25). — This  substance,  obtained 
by  adding  sodium  ethoxide  to  an  alcoholic  solution  of  camphoric 
anhydride,  or  by  passing  gaseous  hydrogen  chloride  into  an  alcoholic 
solution  of  the  acid,  has  been  obtained  in  rhombic  prisms,  melting,  in 
the  first  case,  at  46 — 47*5°,  in  the  second  at  47 — 48*5° ;  previously  it 
was  known  only  as  an  oil.  C.  F.  B. 

Substituted  Isoimides  of  Camphoric  acid.  By  S.  Hoogeweeff 
and  W.  A.  van  Doe?  {Bee.  Trav.  Chim.,  12,  12 — 22), — Gamphor- 
metliylimide,  prepared  by  heating  camphormethylamic  acid,  forms 
colourless  crystals,  melts  at  40 — 42°,  and  boils  at  270°.  GampJior- 
benzylimide,  prepared  by  heating  benzylammonium  camphorbenzyl- 
amate,  forms  colourless  crystals  melting  at  68 — 62°. 

When  substituted  camphoramic  acids  are  heated  at  80^  with  acetic 
chloride  (3  parts),  or  at  100 — 110°  with  phosphorus  oxj chloride 
(2  parts),  substances  isomeric  with  the  imides  are  obtained.  These 
isoimides  remain  as  oils  when  the  product  is  treated  with  carbon  bisulph- 
ide, to  remove  the  excess  of  chloride,  and  can  then  be  purified  by 
solution  in  ether,  precipitation  as  hydrochloride  by  means  of  gaseous 
hydrogen  chloride,  decomposition  of  the  hydrohloride  with  soda,  and 
extraction  of  the  isoimide  with  ether.  Gamphormethylisoimide  forms 
small,  tabular  crystals  which  melt  at  134 — 136°,  and  at  a  higher  tem- 
perature are  transformed  into  the  imide.  Water  regenerates  the  amic 
acid  ;  methylamine  gives  campJwrdimethyldiamide,  C8Hu(CONHMe)2, 
as  a  crystalline  powder  melting  at  244 — 247°.  GamplioretJiylisoimide 
forms  tables  melting  at  80^ — -82° ;  camphorhenzylisoimide  small  tables 
melting  at  63 — 66°.  Isoimides  of  other  orthodicarboxylic  acids  could 
not  be  prepared,  except  in  the  case  of  phthalic  acid,  of  which  an 
isoimide  was  probably  obtained,  but  not  in  a  pure  state. 

The  substituted  camphorimides  are  usually  assumed  to  have  the 

CO 
constitution  C8Hi4<^pq]>!N"R,  and  the  structure  of  the  isoimides  is 

hence  probably  represented  by  C8Hi4<[pX _^0.    If  this  is  so,  then 

phthalisoimide  will  be  the  intermediate  compound  discussed  in  this 
vol.,  i,  268,  and  should  therefore  yield  orthocyanobenzoic  acid  when 
treated  with  ammonia ;  this  the  above-mentioned  impure  phthaliso- 
imide actually  does.  Similarly,  it  was  found  possible  to  obtain 
camphorisoimide  itself,  although  not  in  a  pure  state,  and  to  convert 
it,  by  means  of  ammonia,  into  an  acid,  dST'CsHi^'COOH, 

C.  F.  B. 
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Action  of  Phenylhydrazine  on  Camphoric  Anhydride  and 
the  Ethereal  Salts  of  Camphoric  acid.  By  C.  Frieuel  and  A. 
Combes  (Bull.  Soc.  Chim.  [3],  9,  27 — 30). — Camphoric  anhydride 
reacts  with  phenylhydrazine  when  heated  with  it  for  a  long  time  on 
the  water-bath  or  for  a  few  minutes  at  180 — 200°,  yielding  colourless 
crystals,  insoluble  in  cold,  slightly  soluble  in  hot  water,  melting  at 
119°,  and  having  the  composition  CieHzoNsOs.  There  is  no  action  at 
the  ordinary  temperature. 

Diethylic  camphorate  is  not  acted  on  by  phenylhydrazine  when 
boiled  therewith  for  several  hours.  Monethylic  camphorate,  pre- 
pared by  the  direct  etherification  of  camphoric  acid  by  alcohol  and 
hydrogen  chloride,  yields  the  compound  C16H20N2O2,  as  Haller  has 
shown  for  the  methylic  salt  (compare  Briihl  and  Braunschweig,  this 
vol.,  i,  277)  ;  whereas  the  monethylic  camphorate,  prepared  by 
partial  hydrolysis  of  the  diethylic  salt,  is  not  acted  on.  Hence  the 
dicarbox3dic  formula  for  camphoric  acid  must  be  rejected.  The 
difference  of  the  reaction  with  phenylhydrazine  in  the  two  cases  is 
easily  explained  if  the  substance  fusing  at  119°  be  represented  as 

^^^'<cS'OT>°<£HPh-  "^^^  production  of  increasing 
quantities  of  campborimide  (m.  p.  245°),  and  of  benzene  when  the 
mixture  of  phenylhydrazine  and  camphoric  anhydride  is  maintained 
for  some  minutes  at  200°,  renders  the  formula  given  more  probable  if 
camphoric  acid  be  admitted  to  be  a  ketohydroxymonocarboxylic  acid 
(see  also  Bruhl,  Abstr.,  1892,  1100;  and  Eriedel,  Abstr.,  1892.  500). 

W.  T. 

Preparation  of  Cantharidin,  By  E.  Dieterich  (/.  Pharm.  [5], 
27,  375 — 377  ;  from  Helfe^iherger  Ann.,  1892,  1). — Coarsely  powdered 
cantharides  (1000  grams)  are  placed  in  a  porcelain  vessel,  and  a 
mixture  of  ethylic  acetate  (1500  grams ;  sp.  gr.  =  0*902)  and  sulph- 
uric acid  (20  grams;  sp.  gr.  =  1'838)  is  added,  the  whole  stirred 
thoroughly,  and  left  for  two  days.  (The  object  of  the  sulphuric  acid 
is  to  decompose  a  compound  of  cantharidin  contained  in  the  insects.) 
Barium  carbonate  (40  grams)  is  then  added,  and  stirred  in,  and  the 
whole  is  extracted  with  ethjlic  acetate  in  a  reflux  extraction  appa- 
ratus. The  residue,  after  distilling  off  the  ethylic  acetate  from  the 
extract,  is  left  for  eight  days  in  a  porcelain  capsule  to  allow  the 
cantharidin  to  crystallise.  Fats  are  removed  by  boiling  with  light 
petroleum  (200  grams;  sp.  gr.  =  0*740),  and  washing  the  residue 
two  or  three  times  with  hot  light  petroleum  (30  grams  each  time). 
Hesins  are  now  removed  by  pulverising  the  residue,  warming  with 
alcohol  of  90°  (300  grams),  setting  aside,  pouring  off  the  liquid 
the  next  day,  and  washing  the  residual  crystals  with  alcohol  (20 
grams)  and  then  with  ether  (20  grams;  sp.  gr.  =0*720).  The 
cantharidin  is  now  sufficiently  pure  for  making  plasters ;  to  further 
purify  it,  it  may  be  heated  (15  grams)  for  tw^o  hours  at  40 — 50°  with 
ethylic  acetate  (150  grams)  and  animal  charcoal  (1  gram),  and  the 
solution  filtered  and  allowed  to  crystallise.  The  yield  varies  from 
03  to  1*03  per  cent,  of  the  insects  taken.  C.  F.  B. 
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Scoparin.  By  G.  G-oldschmiedt  and  F.  y.  Hemmelmayr  {Monatsli., 
14,  202 — 222).  — This  substance,  together  with  spartein,  was  dig- 
covered  by  Stenhonse  in  the  aqueous  extract  of  Spartium  scoparium. 
In  order  to  purify  it,  it  was  repeatedly  dissolved  in  boiling  water, 
from  which  it  separates,  on  cooling,  as  a  gelatinous  mass,  and  crystal 
lised  from  70  per  cent,  alcohol.  It  forms  nodular  aggregates  of 
small,  yellow  needles,  melts  at  from  202°  to  219°,  accordingly  as  it  is 
heated  slowly  or  quickly,  and  seems  to  have  the  composition 
OH-CigHieOs-OMe  +  5H2O  (Stenhouse,  CoiHaaOn).  It  reduces  Fehl- 
ing's  solution,  and  gives,  with  ferric  chloride,  a  violet-blue  coloration 
which  quickly  becomes  dark-browm,  or  is  changed  to  yellowish-brown 
by  sodiam  carbonate.  A  barium  derivative,  (C2oIIi90jo)2Ba  +  2H2O,  was 
obtained  by  boiling  an  aqueous  solution  of  scoparin  w^iih  barium 
carbonate.  When  heated  with  hydriodic  acid,  scoparin  yields  1  mol. 
of  methylic  iodide,  and  at  the  same  time  loses  1  mol.  of  water, 
giving  a  substance,  dgHuOg,  which  forms  a  bright  yellow,  amorph- 
ous powder,  becomes  dark  at  175°,  and  melts  with  decomposition 
above  200°.  It  yields  a  monacetyl  derivative  forming  nearly  white 
crystals,  melting  at  230 — 236°  when  still  impure,  and  a  monethyl 
derivative  crystallising:  in  tiny,  bright  yellow  needles  melting  with 
decomposition  at  272°.  It  seems  not  to  be  a  glucoside,  for  when 
boiled  with  dilute  sulphuric  acid,  no  sugar  could  be  detected  in 
the  solution ;  an  insoluble,  brownish-yellow  substance,  CaoHifiOe  -f 
2^1120  (?),  was,  however,  formed.  When  scoparin  is  boiled  with 
absolute  alcohol,  it  is  converted  into  Stenhouse's  "  apparently  allo- 
tropic  "  modification ;  this  forms  a  yellow,  crystalline  powder,  melts 
at  235°,  and  seems  to  have  the  same  percentage  composition  as. 
scoparin  itself.  C.  F.  B. 

Urson.  By  W.  H.  Gintl  {Monatsh.,  14,  255— 269).— This  sub^ 
stance  occurs,  together  with  arbutin,  in  the  leaves  of  the  red  bear 
berry  (Arbutus  uva  iirsi).      It  has  the  constitution  C30II48O3  -\-  2H2O,. 

p      XT        

possibly  0<Q  hVoH')-^^  containing  two  sesquiterpene  residues,, 
and  melts  at  263—266°,  not,  as  Hlasiwetz  says,  at  198—200°.  When 
it  is  dissolved  in  acetic  anhydride,  and  concentrated  sulphuric 
acid  added  to  the  solution  when  cold,  a  red  coloration  is  produced 
which  rapidly  becomes  violet,  then  blue,  and  finally  green;  if  a  drop 
of  water  is  added  immediately  after  the  sulphuric  acid,  the  red  colour 
at  once  changes  to  green.  Urson  does  not  react  with  hydroxylamino 
or  phenylhydrazine  ;  it  contains  no  methoxyl  group  ;  but  it  does  con- 
tain an  hydroxyl  group,  for  it  yields  a  monacetyl  derivative  which 
forms  white  needles  melting  at  264°,  and  a  monobenzoyl  derivative,  as 
a  yellowish,  amorphous  powder,  melting  at  214°.  The  action  of 
bromine,  permanganate,  chromic  acid,  and  fused  potash  was  also 
studied,  but  no  very  definite  results  were  obtained.  When  reduced 
with  hydriodic  acid  and  phosphorus  at  360°,  or,  better,  when  distilled 
with  zinc-dust  in  a  stream  of  hydrogen,  urson  yields  small  quantities 
of  a  substance,  C15II24,  probably  a  sesquiterpene,  which  boils  at 
256 — 267°,  is  feebly  dextrorotatory,  and  gives  a  red  coloration  with 
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strong  sulpharic  acid,  and  a  dark-brown  one  with  acetic  anhydride 
and  a  drop  of  sulphuric  acid.  C.  F.  B. 

New  Naturally-occurring  Nitrogenous  Organic  Acid.  By  F. 
Klingemann  (Anrialen,  275,  89 — 91). — Stahlschmidt  (Annaloi,  187, 
177  ;  195,  365)  obtained  an  acid  (CgHvOa),:,  which  he  named  poly- 
poric  acid,  from  a  certain  fungus  occurring  on  diseased  oaks.  This 
fungus  was  perhaps  Folyporus  igniarus,  and  it  seeins  probable  that 
the  acid  was  not  a  normal  constituent  but  a  pathogenic  one.  The 
author  finds  that  Polyporus  igniarus  contains  an  acid  which  differs 
from  polyporic  acid,  but  may,  perhaps,  under  certain  conditions,  be 
convertible  into  it.  The  new  acid  dissolves  in  alkalis  with  a  deep 
brown  colour,  and  on  analysis  gives  values  agreeing  best  with  the 
formula  CseHsg^N'aOiG.  A.  R.  L. 

The  Basic  Properties  of  Pyrroline  Derivatives.  By  G. 
CiAMiciAN  and  C.  U.  Zanetti  (Ber.,  26,  1711— 1714).— Pyrroline, 
1-ethylpyrroline,  2 : 5-dimethylpyrroline,  and  other  horaologues  of 
pyrroline  dissolve  in  hydrochloric  acid,  and  the  solutions  give  preci- 
pitates with  the  reagents  generally  used  in  precipitating  alkaloids,  as, 
for  example,  phosphomolybdic  acid  ;  particularly  well-characterised 
are  the  ferrocyanides  of  pyrroline  and  l-ethylpyri'oline, 

C4^H5,H4Fe(CN)a  and  aN"H4Et,H,Fe(C]S')6. 

An  alkali  does  not,  however,  regenerate  the  original  pyrroline  from 
these  compounds,  but  only  resinous  substances,  probably  polymerides. 
On  the  other  hand,  ketonic  derivatives  of  pyn-oline  do  give  salts 
from  which  the  original  substance  may  be  regenerated.  Of  these 
salts  there  were  prepared  and  analysed  the  hydrocMoride  and  auro- 
chloride  of  2  :  ^-dimethyl-S-acetylpyrrolive  and  of  2  :  4i-dimetliyl-h-acetyl- 
pyrroline;  and  the  anrochloride  of  2  :  ^i-dimethyl-Z  :  6-diacehjlpyrroline 
and  of  2 :  5-dimethyl-3 :  4i-diacetylpyrroli7ie,  as  well  as  the  hydro- 
bromide  of  this  last  substance,  and  a  dibromo- additive  compound  of  the 
liydrobromide.  Pyrrolines,  although  they  do  thus  form  salts,  are  but 
feebly  basic ;  this  is,  however,  no  argument  for  their  containing 
■jpentaYdiXent  nitrogen,  for  many  other  compounds,  in  which  Bamberger 
does  not  hesitate  to  assume  the  presence  of  triYoXeiit  nitrogen,  have 
equally  feeble  basic  properties.  C.  F.  B. 

Piperidine  Bases  of  the  ;3.Series.  By  C.  Stoehr  {J.  pr.  Chem. 
[2],  48,  17 — 18). — The  foUoAving  additions  are  to  be  made  to  the 
author's  previous  paper  on  this  subject  (iVbstr.,  1892,  628)  : — ^- 
Methylpiperidine  platino chloride,  (C6Hi3jN')2,HoPtCl6,  crystallises  in 
long,  red  prisms,  dissolves  sparingly  in  water,  and  melts  at  207°  with 
much  evolution  of  gas  ;  its  crystallography  is  given  (compare  Hesekiel, 
Abstr.,  1885,  812).  fi-EthyJpiperidine  anrochloride,  C7Hi5N,HAuCl4, 
forms  lustrous,  rhombohedral  crystals,  whose  measurements  are  given. 

A.  G.  B. 

Conversion  of  the  Indoles  into  Quinolines.  By  A.  Ferratixi 
(jBer.,  26,  1811 — 1815). — Both  the  trimethyltetrahydroquinoline  and 
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tbe  trimetliyldihydroquinoline  obtained  from  indole  (this  vol.,  i,  227) 
are  decomposed  by  phosphorus  and  bydriodic  acid  at  230°  yielding 
methylic  iodide  and  dimethylfcetrahydroquinoline,  whicb  can  be 
isolated  by  means  of  its  crystalline  hydriodide.  The  free  base  boils 
at  234 — 235°,  and  yields  a  hydrochloride  of  the  composition 
C9lS'H9Me2,HCl,  whicb  melts  at  198—199°.  When  this  substance  is 
distilled  over  zinc-dust,  hydrogen  is  evolved  and  a  yellow  oil 
produced.  A  small  amount  of  2'  :  3'-dimethylindole  is  formed  by  the 
distillation,  and  is  removed  by  treating  the  oil  with  hydrochloric 
acid,  in  which  the  indole  compound  is  insoluble,  whilst  unaltered 
dimethyltetrahydroquinoline  can  be  removed  by  the  action  of  nitrous 
acid.  The  base  thus  prepared  boils  at  263 — 266°,  and  is  identical  in 
composition  and  properties  with  2' :  4'-dimethylquinoline.  When  an 
indole  is  converted  into  a  quinoline  derivative,  then,  by  the  action  of 
methylic  iodide,  the  carbon  atom  which  enters  the  pyrroline  ring 
takes  up  the  3'-  or  meta-position  relatively  to  the  nitrogen  atom.  The 
tetrahydro-2' :  4'-dimethylquinoline  obtained  from  indole  is,  however, 
not  identical  with  that  prepared  synthetically.  The  explanation  of  this 
remarkable  circumstance  may  perhaps  be  found  in  the  fact  that 
2' :  ^'-dimethyltetrahydroquinoline    contains  two  asymmetric  carbon 

pXTTUr       pTT 

atoms,   C6H4<  Atttvi-  »    ^^   *^^*   ^*   ^^   possible    that   the    two 

known  2' :  4'-dimethyltetrahydroquinolines  are  stereo-isomerides 
derived  from  the  same  dimethylquinoline.  A.  H. 

Constitution  of  Cycloid  Systems.  By  W.  Maeckwald  and 
others  (Annalen,  274,  331 — 376). — The  author  has  previously  brought 
forward  certain  facts  (Abstr.,  1890,  1004)  connected  with  Skraup's 
quinoline  synthesis  which  are  only  to  be  explained  by  the  adoption  of 
Kekule's  benzene  formula ;  he  maintains  that  this  formula  has  been 
disproved  neither  by  v.  Baeyer  nor  by  Zincke.  Representing 
naphthalene  by  Erlenmeyer's  and  Graebe's  formula,  and  quinoline  by 
Korner's  formula,  the  positions  1  :  2  and  3  : 4  are  completely  different 
irom  the  position  2  :  3,  whereas  the  formulas  of  Claus  and  of  Bam- 
berger do  not  indicate  such  a  difference  in  these  positions,  it  being  in 
"the  latter  cases  merely  a  question  of  relative  situation.  On  these 
lines,  the  following  experiments  are  in  accordance  with  Erlenmeyer 
and  Graebe's  formula  for  naphthalene  and  Korner's  formula  for 
quinoline  ;  they  also  show  that  the  existence  of  para-bonds  in  benzene 
is  extremely  improbable. 

Dinitrotoluenesulphonic  acid  [Me  :  (^02)2 :  SO3H  ='  1:2:6:4] 
does  not  yield  the  diamido-corapound  on  reduction  with  ammonium 
sulphide  as  Schwanert  states  (this  Journal,  1877,  ii,  612),  but  under 
these  circumstances  the  nitro-amidosuljphonic  acid  is  formed  ;  this  crys- 
tallises in  delicate  needles,  and  is  sparingly  soluble  in  water.  The 
potassi'iim  and  calciunn  salts  are  anhydrous ;  the  barium  salt  crystal- 
lises with  2JH2O,  and  the  silver  salt  with  JH2O.  On  reducing  the 
dinitro- compound  with  tin  and  hydrochloric  acid,  the  diamidotoluene- 
;Sulphonic  acid  agreeing  with  Schwanert's  description  is  formed. 
It  yields  by  Skraup's  reaction  l-methyVl-amidoquinolineA'SulpJionic 
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acid,  which  crystallises  from  water  ia  yellowish -red  needles  contain- 
ing IH2O  ;  the  sodium  and  calcium,  salts  form  yellow,  anhydrous 
needles,  the  barium  and  silver  salts  crystallise  with  2H2O,  and  the 
copper  salt  crystallises  with  IHaO. 

1 :  2'-Dimethyl-2-amidoquinolinc-4;  siilphonic  acid  is  obtained  from 
the  above  diamidotoluenesulphonic  acid  by  the  Doebner-Miller 
reaction  (paraldehyde  and  hydrochloric  acid)  ;  it  crystallises  from  hot 
water  in  bright  yellow,  thick  needles  containing  2H2O. .  The  sodium,. 
potassium,  calcium,  silver,  and  lead  salts  are  anhydrous;  the  barium 
salt  crystallises  with  4H2O,  and  the  copper  salt  with  IHgO.  The  two 
above-described  amidoquinoline  derivatives  remain  unaltered  when 
further  treated  either  by  the  Skraup  or  the  Doebner-Miller  reactions 
because,  according  to  the  author,  single  bonds  exist  between  the 
2  :  3-positions  in  each  (Korner's  formula). 

Dinitroparatoluic  acid  [Me :  (^02)2:  COOH  =  1:2:6:4]  (Absir., 
1892,  177)  crystallises  with  1  mol.  H20,  and  forms  a  sulphate  which 
is  sparingly  soluble  in  water,  and  crystallises  with  3  mols.  HoO. 
\-Methyl-2-amidoquinoline-4i-carboxylic  acid  is  obtained  from  the  di- 
amidotoluic  acid  by  Skraup's  reaction;  it  forms  sulphur-yellow 
crystals  containing  IIH2O,  and  decomposes  without  melting  at  270° ; 
the  silver  salt,  the  hydrochloride,  the  platinochloride,  and  other  salts 
were  prepared ;  the  acetyl  derivative,  COOH-C9NH4Me-XHAc,'  forms 
bright  grey,  pulverulent  crystals,  does  not  melt  at  300°,  and  is  hydro- 
lysed  into  the  amido-compound  by  cold  acids.  ,  When  the  last- 
described  methylamidoquiriolinecarboxylic  acid  is  distilled,  \-methyl- 
2-amidoquinoline  passes  over  at  304° ;  it  crystallises  in  white  prisms, 
melts  at  129°,  and  remains  unaltered  when  treated  by  Skraup's 
reaction;  ihe  pier  ate,  chromate,  ^ndi  platinochloride  were  prepared. 

l:2'-I)imethyl-2-amidoquinoline-4i-carboxylic  acid  is  obtained  by 
treating  the  above-mentioned  diamidoparatoluic  acid  by  the  Doebner- 
Miller  reaction;  it  forms  small,  golden-yellow^  crystals,  and  decom- 
poses at  a  high  temperature  without  melting;  the  silver  salt,  the 
hydrochloride  and  other  salts,  as  w^ell  as  the  acetyl  derivative,  are 
described;  1  : 2' -dimethyl-2-amidoquinolvne  is  obtained  by  distilling 
the  dimethylamidoquinolinecarboxylic  acid ;  it  forms  long,  colourless, 
lance-shaped  crystals,  and  melts  at  104°;  ihe  picrate,  platinochloride, 
and  dichrom,ate  were  prepared. 

1  3 
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Benzoparaphenanthroline,    1  ]>CioH4<^  1     ,  is  prepared  by 

2  4 

treating  1  :  4-diamidonaphthalene  by  Skraup's  reaction  ;  it  crystal- 
lises in  transparent,  microscopic  tables  or  needles,  and  melts  at  160°; 
the  picrate  melts  at  256°. 

Faraphenylenediimidopropyl  methyl  Jcetone,  C6H4(N!CMe*CH2*C0Me)2, 
is  obtained  by  heating  paraphenylentdiamine  with  acetjdacetone 
(2  mols.)  at  120°.  It  crystallises  from  dilute  alcohol  in  yellowish, 
nacreous  leaflets,  melts  at  175°,  and  is  decomposed  into  its  com- 
ponents when  heated  with  dilute  acids  or  alkalis.  All  attempts,  such 
as  treating  it  with  concentrated  sulphuric  acid  in  the  cold  or  at  100°, 
or  by  heating  it  alone,  failed  to  produce  a  quinoline  derivative. 
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Meta^pJienylenediimido^ropyl  methyl  ketone,  prepared  from  meta- 
phenyleuediamiDe  and  acetylacetone,  forms  bright  yellow,  lance- 
shaped  crystals,  and  melts  at  135°  ;  it  is  converted  into  amidodi' 
methylquinoline  [NH2  :  Mca  =  4  :  2'  :  4'  or  2  :  2'  :  4']  when  heated  with 
concentrated  sulphuric  acid  at  100°,  or  when  boiled  with  glacial 
acetic  acid  ;  the  new  componnd  is  an  oil  boiling  above  300°,  and 
forming  a  hydrate,  with  2H2O,  which  crystallises  in  yellowish  needles; 
when  heated  for  a  long  time  at  120°,  it  yields  a  resinous  mass  from 
which  an  anhydrous  modification  is  obtained  on  crystallisation  from 
light  petroleum;  it  melts  at  94 — lOO"",  and  is  reconverted  into  the 
oily  modification  on  exposure  to  the  air.  The  salts  of  the  base  are 
of  a  yellow  to  red  colon  i  ;  the  picrate  melts  at  215 — 217°;  the 
acetyl  derivative  forms  yellowish  needles,  and  melts  at  212"". 

Phenyldimethylquijiolinethiocarbimide,  NHPh'CS'NH'CnN'Hio  is  ob- 
tained by  boiling  together  alcoholic  solutions  of  the  amidodimethyl- 
quinoline  and  phenylthiocarbimide ;  it  is  a  yellow,  crystalline  powder, 
melts  at  173 — 174°,  and  has  only  weak  basic  properties  ;  the  corre- 
sponding paratolyl  derivative,  C6H4Me*NH'CS'NH*CiiNHio,  melts  at 
142°. 

When  the  last-described  amidodimethylquinoline  is  treated  with 
acetylacetone,  a  syrupy  compound,  CuNHio'NMe'CH2Ac,  is  formed, 
and  this,  on  being  heated  with  concentrated  sulphuric  acid,  is  recon- 
verted into  the  amidodimethylquinoline.  When,  however,  the  amido- 
dimethylquinoline  is   treated    by    Skraup's   reaction,    dimethylphen- 

3  or  1  1:3 

anthroline,    >  >>C9NH3Me2,  is  obtained  ;  it  forms  white  crystals, 

4  or  2 

and   melts   at  106 — 107° ;    and   the  picrate  forms   lustrous,  yellow 
needles,  and  commences  to  decompose  at  230°  without  melting. 

A.  R.  L. 

Oxidation  of  Parahydroxyquinoline.  By  0.  Rosenheim  and 
J.  Tafel  {Ber.,  26,  1501 — 1513). — Pyridylglycerolcarboxylic  acid, 
COOH-C5NH3-CH(OH)-CH(OH)-COOH,  is  prepared  by  the  action 
of  calcium  hypochlorite  in  aqueous  solution  at  0°  on  parahydroxy- 
quinoline ;  it  is  crystalline,  and  sparingly  soluble  in  cold  water,  but 
dissolves  readily  on  heating,  and  gives  a  yellow  coloration  with  ferric 
chloride.  The  calcium  and  silver  salts  are  crystalline  ;  the  'potassium 
salt  forms  a  syrup  ;  the  lead  and  copper  salts  are  sparingly  soluble. 
The  acid  is  not  acted  on  by  nitrous  acid,  or  hydroxylamine,  or  by 
boiling  it  with  water  or  dilute  (10  per  cent.)  sulphuric  acid. 

On  treating  the  calcium  salt  with  hydrochloric  acid,  the  acid  lact- 
one, C9H7NO5,  is  obtained;  it  crystallises  from  water  in  large,  thin 
plates,  melts  at  about  210°  with  decomposition,  and  gives  a  yellow 
coloration  with  ferric  chloride.  The  same  compound  is  also  formed 
by  the  action  of  calcium  hypochlorite  on  acetylparahydroxyquinoline, 
showing  that  the  resolution  of  the  quinoline  ring  occurs  at  the 
position  of  the  hydroxy  1  group.  The  ammonium,  salt  is  crystalline; 
the  calcium  and  silver  salts  are  deposited  in  needles ;  the  copper,  zinc, 
cadmium,  mercury,  and  lead  salts  are  sparingly  soluble  and  crystalline. 
The    ethylic  salt   is  deposited   from   water   in   groups   of  colourless 
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•needles,  and  melts  at  135 — 136°  with  evolution  of  gas.  The  methylicsalt 

crystallises   in   prisms   melting   at  152^.      The    acetyl    derivative  is 

■deposited  from  water  in  long,  thick  needles,  melts  at  177°,  and  gives 

no  coloration  with  ferric  chloride.     The  lactonic  acid  is  scarcely  acted 

on  by  nitric  acid  or  potassium   permanganate,  but  yields  quinolinic 

acid  on  oxidation  with  sulphuric  acid  and  potassium  dichromate. 

On  heating  the  lactonic  acid  with  ammonia  in  a  sealed  tube  for 

two  hours  at   150 — 160°,  and  treating  the  crystalline  product  with 

sulphuric  acid,  an  acid,  CgHgNaOa,  is  formed  which  is  deposited  from 

glacial  acetic  acid  in  colourless,  paper-like  masses,  darkening  at  302°,. 

melting  at  321°,  and  giving   a  yellowish-red  coloration  with  ferrio 

chloride.     This  acid  appears  to  be  the   analogue  of  isocarbostyri  1- 

carboxylic    acid,    and    may    perhaps   therefore    have    the    formula 

CO'NH 
CsNHa^         I   ^^^-o- ;   its  formation  indicates  that  pyridylglyceroU 
CH.C'COOH 

carboxylic   acid   lactone   is  probably  a    ^-lactone.     On    heating  the- 

imido-acid  above  its  melting  point,  carbonic  anhydride  is  evolved, 

and  a  crystalline  compound  sublimes,  which  is  insoluble  in  alkalis, 

and  melts  at  236— 238°. 

ci-Acetopyridine-^-carhoxylic  acid  (cc-acetonicotioiic  acid), 

CsNHsAc-COOH, 

is  prepared  by  heating  pyridylglycerolcarboxylic  acid  lactone  with 
5 — 6  parts  of  water  in  a  sealed  tube  at  140° ;  it  crystallises  from 
water  in  small  needles,  melts  at  127°,  and  gives  no  coloration  with 
ferric  chloride.  The  jpotassium  and  ammoniuTn  salts  are  readily 
soluble  and  crystalline ;  the  silver  and  mercurous  salts  are  sparingly 
soluble.  The  ethylic  salt  is  an  oily  liquid,  but  forms  a  hydrochloride , 
crystallising  in  colourless  plates  which  melt  at  133 — 134°. 

Acetonicotinic  acid  oxime  anhydride,  C5NH3<[_pnir  ^]^,  is  obtained 

by  the  action  of  hydroxylamine  hydrochloride  on  the  acid,  and  crys- 
tallises in  long,  slender  needles;  it  melts  at  171°,  and  dissolves  in 
alkalis  or  in  concentrated  hydrochloric  acid. 

CO  — NPh 

Acetonicotinic   acid  jphenylhydrazone  anhydride,   C6l^H3<[  .tl       > 

is  formed  from  phenylhydrazine  hydrochloride  and  acetonicotinic  acid, 
and  crystallises  from  alcohol  in  colourless  needles  melting  at  121°. 
The  compound  dissolves  in  concentrated  mineral  acids  with  a  yellow 
colour,  but  is  stable  towards  alkalis. 

Acetonicotinic  acid  is  scarcely  affected  by  potassium  permanganate 
even  on  heating,  but  by  treatment  with  nitric  acid,  quinolinic  acid  is 
formed.  J.  B.  T. 

Isomerides  and  Congeners  of  "  Analgen,"  Ethoxy-4-benzoyl- 
amidoquinoline.  By  G.  N.  Vis  (J.  pr.  Chem.  [2],  48,  24—30).^ 
"Analgen"  is  the  trade  name  for  etlioxy-4-benzoylamidoquinoline,  a 
compound  employed  as  an  antinenrotic.  This  substance  is  made  from 
1-ethoxynitroquinoline  (Abstr.,  1892,  1104)  by  reducing  it  to  the 
amido-derivative  by  means  of  iron,  and  benzolysing  by  the  Schotten- 


ORGANIC  CHEMISTRY.  607 

Baumann  metliod.  It  crystallises  from  alcohol,  in  which  it  dissolves 
sparingly ;  it  is  insoluble  in  water,  but  dissolves  in  acids,  being  a 
feeble  base  ;  it  cannot  be  hydrolysed  by  alkalis  or  dilute  acids.  In 
the  organism,  analgen  is  partly  entirely  broken  down  and  partly  de- 
composed with  liberation  of  ethoxyamidoquinoline,  which  forms  a  red- 
coloured  urate  in  the  urine. 

Dinitro-1-methoxyquinoUne  is  best  prepared  by  nitrating  methoxy- 
quinoline  sulphate ;  in  properties  it  is  very  similar  to  the  correspond- 
ing ethoxy-derivative  {loc.  cit.).  l-Methoxy-4!-nitroquinolins  crystal- 
lises as  its  nitrate  from  the  filtrate  from  the  preceding  compound; 
this  base  melts  at  151*5°and  dissolves  in  hot  alcohol,  but  not  in  water. 
When  reduced  in  hydrochloric  acid  solution,  it  yields  the  correspond- 
ing auiic^o-derivative,  which  crystallises  from  alcohol  in  yellow  needles 
melting  at  155 — 156°,  and  from  water  in  crystals  containing  IH2O 
and  melting  at  76°. 

l-Methoxy-4-acetamidoquinoUne  is  prepared  by  treating  the  amide 
which  has  just  been  described  w^th  glacial  acetic  acid  ;  it  crystallises 
at  first  in  needles,  but  these  soon  change  into  octahedral  crystals  ; 
the  crystals  from  an  aqueous  solution  contain  IH2O.  It  melts  at 
179°.  When  it  w^as  administered  to  a  dog,  it  was  found  to  have,  in 
great  measure,  passed  through  the  system  unchanged. 

l-Methoxi/-4i-henzoylamidoquinoline  was  prepared,  in  a  manner  ana- 
logous to  the  ethoxy-derivative  ;  it  crystallises  in  white  needles,  melts 
at  268 — 269°,  and  dissolves  in  hot  alcohol.    Its  salts  are  easily  soluble. 

^-Ethoxy-4i-nitroquinoline.  made  by  nitrating  3-ethoxyquinoline  (b.  p. 
291°),  crystallises  in  yellow  needles  ;  it  is  practically  insoluble  in 
water  and  has  a  sweet  taste,  whereas  the  1-derivative  is  bitter.  The 
platinochloride  forms  orange  needles;  the  ^methiodide  crystallises  in 
orange- coloured  prisms,  and  melts  at  205°  with  decomposition. 

o-Etlioxy-4i-amidoquinoliyie,  prepared  by  reducing  the  nitro-deriva- 
tive,  crystallises  with  IH2O  in  yellow  needles  which  melt  at  7Q°  ; 
the  dry  compound  melts  at  115 — 116°.  It  dissolves  in  hot  alcohol  and 
hot  water.  The  ace^amzcZo-derivative  crystallises  in  white  laminae,  melts 
at  163 — 163*5°,  and  dissolves  in  hot  water.  The  henzoylamido-devivsi- 
tive  forms  white  crystals,  melts  at  144°,  and  is  fairly  soluble  in  water. 
The  acid  radicle  is  eliminated  from  each  of  these  two  derivatives  in 
the  system. 

By  diazotising  the  amido- derivative  and  treating  the  diazo-com- 
pound  with  cuprous  bromide,  S-ethoxyA-hromoquinoline  was  prepared  ; 
this  crystallises  in  long,  lustrous  needles,  melts,  when  dry,  at  80 — 81°, 
and  dissolves  in  hot  alcohol ;  the  hydrochloride  forms  sparingly 
■soluble,  yellow  needles,  and  melts  at  235°.  The  same  ethoxybromo- 
quinoline  was  prepared  by  treating  3-hydroxy-4-bromoquinoline  with 
caustic  soda  and  ethylic  bromide,  and  thus  the  4-position  of  the 
bromine  atom  and  pari  passu  of  the  original  nitro-group  was  verified. 

A.  G.  B. 

New  Synthesis  of  Isoquinoline.  By  C.  Pomeeanz  (Monafsh., 
14,  116 — 119). — Isoquinoline  is  formed  when  benzaldehyde  is  mixed 
with  amidoacetal,  ]S'Il2*CH2*CH(OEt)3,  the  mixture  dried  with  potas- 
sium carbonate,  and  heated  for  half  an  hour  at  100 — 120°  with  3 — 4 
times  its  weight  of  strong  sulphuric  acid.  C.  F.  B, 
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A  New  Sjmthesis  of  Isoquinoline.  By  A.  Bischler  and  B. 
Napieralski  (Ber.,  26,  1903 — 1908). — When  an  acidic  derivative, 
CeHs'CHa'CHo'NH'CRO,  of  w-phenylethylamine  is  heated  with  phos- 
phorus pentoxide  or  zinc  chloride,  it  is  condensed  to  a  substance  that 

PIT  *P1T 
is  doubtless  a  dihydroisoquinoline,  C6H4<^  I      ,  although  a  satis- 

factory  proof  of  this  has  not  yet  been  obtained.  The  yield  is  poor. 
Phosphorus  pentachloride  does  not  effect  this  condensation  ;  an  imido- 
chloride  is  formed  which  undergoes  no  further  change. 

w-Fheyiyletliylamine  is  obtained  by  reducing  phenylacetoxime  witli 
sodium  amalgam  in  alcoholic  solution  kept  acid  with,  acetic  acid ;  it 
is  a  colourless  liquid  boiling  at  197 — 198°  under  725  mm.  pressure. 
The  acetyl  derivative  (phenyJethylacef amide)  forms  nodular  aggregates 
of  white  needles,  melts  at  42 — 44°,  and  boils  at  305 — 306°  under 
725  mm.  pressure;  it  yields  by  condensation  i' -methyldihydroiso- 
quinoline  as  a  yellow  oil  boiling  at  237 — 242°,  the  platinochloride  of 
which  forms  yellow  crystals.  The  benzoyl  derivative  (phenylethyl- 
henzamide)  forms  white  plates  melting  at  113 — 114°  ;  by  condensa- 
tion, it  yields  V -phenyldihydroisoquioline,  which  was  obtained  only  as 
an  impure  oily  product;  this,  however,  yields  an  orange-coloured, 
crystalline  joZa^mocMoncZe  melting  at  194 — 195°.  The  formyl  deriva- 
tive (phenylethylforTnamide)  is  a  colourless  oil  boiling  at  205°  under 
15  mm.  pressure  and,  under  the  ordinary  pressure  at  300°  with  partial 
decomposition ;  it  decomposes  when  an  attempt  is  made  to  condense 
it  to  dihydroisoquinoline.  C.  F.  B. 

Isoquinoline  Derivatives.  By  P.  Fortner  (Monatsh.,  14, 
146 — 164). — "When  isoquinoline  is  dissolved  in  strong  nitric  acid  and 
the  solution  added  to  a  mixture  of  strong  sulphuric  and  fuming  nitric 
acids,  and  heated  on  the  water-bath,  nitroisoquinoline  [NO2  :  N  = 
1  :  2'  or  4  :  2']  with  IH2O  is  formed,  and  may  be  separated  by  adding 
potash ;  it  crystallises  in  long,  fine,  silky,  faintly  yellowish  needles, 
and  melts  at  110°.  The  hydrochloride  forms  yellowish  tables  whicb 
melt  at  240°;  these  are  monoclinic,  a  :  h  :  c  =  1*0024  :  1  :  2-0718; 
y3  =  90'  33',  and  are  twinned  relatively  to  the  basal  plane.  The 
platinochloride  forms  bundles  of  yellow  prisms,  decomposing  above 
300°;  the  dichromate,  microscopic,  reddish-yellow  needles,  decomposing 
at  100°  ;  the  picrate,  lustrous,  yellow  plates  melting  at  220°.  Nitro- 
isoquinoline also  forms  compounds  (1  mol.  of  each)  with  methyl  iodide, 
as  reddish-yellow  prisms  melting  at  195°  ;  with  ethyl  bromide,  as  almost 
colourless,  lustrous  needles  melting  at  219 — 220° ;  and  with  benzyl 
chloride, ^'S,  faintly  yellowish  tables  melting  at  205°.  Nitroisoquinoline 
is  oxidised  by  permanganate  to  nitrophthalic  acid  [(C00H)2  :  NO2 
=  2  :  3  :  1  or  2  :  3  :  4],  and  this,  when  heated  with  bromine  (1  mol.) 
for  two  hours  at  100°  in  a  sealed  tube,  yields  the  bromonitroisoquin- 
oline  obtained  by  EdingerandBossung  (Abstr.,  1891,  580)  by  nitrating 
bromisoquinoline,  of  which  it  is  only  known  that  the  bromine  is  in 
the  pyridine  ring.  By  reducing  nitroisoquinoline  with  aqueous 
stannous  chloride,  amidoisoqicinoline  is  obtained;  it  formed  yellowish 
ne^dleg,  but  was  not  quite  pure,  for  it  melted  in  one  case  at  128 — 130°, 
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in  another  at  154°.  The  hydrochhyride,  with  2HC1,  forms  colourless 
needles,  melting  Avith  decomposition  at  200^ ;  the  -platinochloride, 
with  ^HjPtClfi,  a  yellowish,  crystalline  precipitate,  turning  brown  at 
300°;  the  picra/e,  a  yellow  precipitate,  decomposing  above  200°.  By 
oxidation  of  a  dilute  aqueous  solution  of  isoquinoline  and  boric  acid 
with  bleaching  powder,  and  subsequent  treatment  of  the  product  with 
ether,  a  substance  was  obtained  in  nearly  white  needles  melting  at  218°  ; 
it  contRined  chlorine,  and  when  dissolved  in  hot  aqueous  potash  and 
reprecipitated  with  carbonic  anhydride,  yielded  a  chlorhydroxyiso- 
quinoline,  CgNHsCl'OH,  in  colourless  crystals  melting  at  238°. 

C.  F.  B. 
Phenometadiazine  Derivatives.  By  A.  Bischler  and  W.  Oser 
(Ber.,  26,  1891 — 1903). — A  new  synthesis  of  these  derivatives  has 
been  accomplished  in  the  following  manner.  The  oxime  of  an  ortho- 
acidamidocarbonyl  compound  is  reduced  at  15°  in  alcoholic  solution 
with  sodium  amalgam,  the  solution  being  kept  acid  with  acetic  acid  ; 
the  amine  thus  formed  yields,  by  condensation  with  strong  hydro- 
chloric acid,  zinc  chloride,  or,  better,  phosphorus  pentoxide,  a  pheno- 
dihydrometadiazifi^. 

pp.  .cr:noh      p„^ohr-nh,  chr-i^ 

Oxime.  Amine.  Phenodihydrometadiazine. 

Orthacetamidohenzaldoxime,  NHAcCeHi'CHiNOH,  obtained  from 
orthacetamidobenzaldehydp  and  hydro  xylamine,  forms  lustrous, 
colourless  crystals  melting  at  194°.  When  reduced,  it  yields  orth- 
acetamidobenzylamine,  which  was  obtained  as  an  oil;  its  benzoyl  deri- 
vative forms  small,  white,  asbestos-like  needles  melting  at  170°.  The 
amine  yields,  by  condensation,  pheno-2-methyldihydro7netadiazine, 
yellow  oil  with  an  odour  of  mice,  boiling  at  260 — 270°,  the  hydro- 
chloride  of  which  forms  short,  colourless  prisms,  the  picrate,  stellate 
groups  of  orange-yellow  needles  melting  at  163 — 167°.  By  successive 
treament  of  the  diazine  with  methylic  iodide  and  potash,  _p7i(?no- 2  :  3- 
dimethyldihydrometadiazine  is  obtained ;  it  crystallises  in  small,  white 
needles,  and  melts  at  124 — 126°.  These  two  diazines  are  isomeric 
with  the  ^-methyl-  and  /:i7-dimethyl-dihydroquinazoline  of  Gabriel 
and  Jansen  (Abstr.,  1892,  217). 

oc-Orthacetamidophenylethylamine,  ]N"HAc*C6H4*CHMe*NHo,  is  ob- 
tained as  an  oil  by  reducing  the  oxime  of  orthacetamidoacetophenone, 
or,  better,  the  acetic  derivative  of  this  ;  when  treated  with  benzoic 
anhydride,  a  dibenzoyl  derivative  of  orthamidophenylethijlamine  .  s 
obtained  in  nodular  aggregates  of  colourless  needles  melting 
at  156 — 157° ;  it  was  also  prepared  directly  from  x-orthamido- 
phenylethylamine,  obtained  as  an  oil  by  reducing  orthamidoaceto- 
phenonoxime.  This  amine  also  yields  a  hydrochloride  in  colour- 
less prisms  which  soften  at  187°  ;  a  dihydrochloride  as  a  white,  crys- 
talline powder;  a  picrate  in  yellow  needles  melting  at  160 — 170°; 
and  a  diacetic  derivative  as  colourless,  flattened  needles  melting  at 
131°.  The  above-mentioned  a-orthacetamidophenylethyl amine  yields, 
by  condensation,  pheno-2  :  4i-dimethyldihydrometadiazine  as  a    brown 

2  u  "2 
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fluorescent  oil,  boiling  at  280°  under  722  mm.  pressure,  of  which  the 
picrate  forms  lemon- jellow  crystals  melting  at  173°,  nnd  the  platino- 
chloride,    orange-yellow    crystals    melting    with    decomposition    at 

205—206° 


of 


When  the  oxime  of  orthacetaraidoacetophenone  is  reduced,  mucli 
it  is  converted  into  the  1'  :  8 '-acetyl methylisindazole, 


C.H.<CMe^K, 


of  Auwers  and  v.  Meyenburg  (Abstr.,  1892,  1376),  which  is,  in  fact, 
obtained  directly  by  the  action  of  hydroxylamine  on  orthacetamido- 
acetophenone  in  neutral  or  faintly  acid  solution.  It  crystallises  with 
0H2O,  and  then  melts  at  63° ;  the  authors  think  that  its  constitution 

may  perhaps  be  represented  by  C6H4<'-j^.p^  >0,  instead  of  by  the 

above  formula.  C.  F.  B. 

New  Synthesis  of  Pyrazole  Derivatives.  By  A.  Btschler  and 
W.  OsER  (Ber.,  26,  1881 — 1890). — More  pyrazole  derivatives  have 
been  prepared  by  the  method  already  described  (this  vol.,  i,  44). 
Paradiazotoluene    chloride   and    ethylic    pbenacylacetoacetate    yield 

I^IzC'CdOH 

l-paratolyl-6-plienylpyrazole'^-carhoxyUc  acid,  C^li^'l^<^  '  > 

in  crusts  of  lustrous,  yellow  prisms  melting  at  194 — 195°,  together 
with  the  a-paratolylhydrazone  of  ay3-diketobutyric  acid, 

CMeO-C(]S'2H-C7H7)-COOH. 

Orthodiazotoluene  chloride  yields  the  corresponding  orthotolyl  com- 
pounds, in  crusts  of  orange-yellow  prisms  melting  at  170 — 171", 
and  as  lustrous,  orange- yellow  needles  melting  at  135°  respectively, 
and,   in   addition    to    these,  the   tolueneazo-compound    of   the  first, 

Tu-  —  P'POOFf 
C7H7'N<     ~  I  ^T  ^  -u- ,    as    orange-red    needles    melting   at    179°. 

Diazobenzene  chloride  and  ethylic  acetonylacetoacetate  yield  1-phenyl- 
b-methylpyrazoJe-S-carhoxylic  acid,  with  IH2O,  in  groups  of  flattened, 
colourless,  lustrous  needles,  melting  at  106°  (when  anhydrous  at 
134 — 133°),  together  with  the  a-phenylhydrazone  of  a^-diketobutyric 
acid.  Diazobenzene  chloride  and  ethylic  desylacetoacetate  yield 
1:4:  b-triphenylpyrazole-3-carhoxylic  acid  in  stellate  groups  of 
lustrous,  yellow  needles  melting  with  decomposition  at  245°  ;  this 
substance,  when  heated,  loses  carbonic  anhydride  and  the  residue 
distils  at  400°  ;  from  the  distillate,  1:4:  5-triphenylpyrazole  is  ob- 
tained in  nodular  aggregates  of  small,  white,  silky  needles  melting 
at  212°.  Diazobenzene  chloride  and  phenacylacetic  acid  in  alkaline 
solution  yield  a  small  quantity  of  a  substance  which  crystallises  in 
dark  red  prisms,  and  melts  at  132°,  together  with  a  substance,  prob- 
ably 1  :  b-diphenyl-S-acetylpyrazole,  which  crystallises  in  nodular 
aggregates  of  flattened  nacreous  needles  and  melts  at  88°. 

C.  F.  B. 
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Pyrazolone  from  Ethylic  Acetylenedicarboxylate.     By  R.  v. 

RoTHENBURG  (Bev.,  26,  1719 — 1722). — Ethylic  acetylenedicarboxylate 
reacts  with  hydrazine  hydrate  in  absolute  alcoholic  solution  even 
more  readily  than  the  oxalacetate,  and  yields  ethylic  pyrazolone- 3- 
carboxylate,  together  with  some  pyrazolone-3-carboxylic  hydrazide, 
and  a  small  quantity  of  a  substance  which  crystallises  in  white 
needles,  and  melts  at  87°  ;  it  then  becomes  solid,  and  melts  again  at 
242°.  The  pyrazolcnecarboxylate  was  converted  into  pyrazolone  by 
the  stages  already  described  (this  vol.,  i,  180).  C.  F.  B. 

Pyrazolone  from  Ethylic  Propiolate.  By  R.  v.  RothenburCx 
(7?er.,  26, 1722 — 1724). — When  ethyhc  propiolate  in  absolute  alcoholic 
solution  is  treated  with  hydrazine  hydrate,  pyrazolone  is  formed  to 
the  extent  of  25 — 30  per  cent,  of  the  theoretical  yield,  but  it  cannot 
readily  be  isolated.  From  the  acid  solution  were  prepared  various 
salts,  of  which  the  silver  salt  has  the  composition  C3H4N'20,C3H3AgN20. 
An  aqueous  solution  treated    successively    with   sodium   nitrite   and 

NZlCH 
silver  nitrate  gives  a  silver  salt,    I  ^C!NOAg.     A  feebly  alka- 

line  solution,  treated  with  paradiazotoluene  sulphate,  yields  pyrazolone- 

4-parazotoluene,    I  ]>C!N*NH*C6H4Me,    which     crystallises     in 

tiny,  reddish-purple  plates,  melting  at  219°.  C.  F.  B. 

Phenylpyrazolidine.  By  A.  Michaelis  and  0.  Lampe  {AnnaUn, 
274,  316 — 331  ;  compare  Abstr.,  1892,  355). — Phenylpyrazolidine 
(Joe.  ait.)  has  a  sp.  gr.  of  1'20  at  15°,  does  not  solidify  when  cooled  to 
—  15°,  and  gives  an  intense  red  coloration  when  dissolved  in  dilute 
hydrochloric  acid  and  treated  with  potassium  dichromate.  The 
hydrochloride  is  a  white  crystalline  powder,  and  melts  at  167 — 168° 
with  decomposition;  a  platinochloride,  or  aurochloride  coald  not  be 
obtained  on  account  of  the  reducing  property  of  the  substance.  The 
hyrlrohromide  melts  at  147°  ;  the  hydriodide  at  131 — 132°  with  de- 
composition; and  the  picrate  at  102°  with  decomposition.  The 
acetyl  derivative,  CgHnNsAc,  is  an  odourless,  fluorescent  oil  which 
boils  at  231 — 232°  (110  mm.)  ;  and  the  benzoyl  derivative,  CgHuNgBz, 
melts  at  79°.  Both  of  the  last-described  compounds  give  red  colora- 
tions with  potassium  dichromate  and  hydrochloric  acid. 

NPh'CH 

BenzylidenephenyljpyrazoUdine,    NH<^  r^^r^r^-n^  •>    obtained     by 

heating  phenylpyrazolidine  with  benzaldehyde  at  150°  in  an  atmo- 
sphere of  carbonic  anhydride,  is  an  oil  boiling  at  280 — 290^  (100  mm.). 

NPh'CH 
Viphenylpyrazolidinesemicarhazidej         NHPh'CO'N-c^  •     ^y     is 

CH2  *CH2 
formed,  with  evolution  of  heat,  when  phenylpyrazolidine   is  treated 
with  phenylcarbimide  ;    it    forms    silky  leaflets,  and    melts   at   114°. 

Diphenylpyrazolidinethiosemicarhazide,     NHPh'CS'N'<^'^  1     "^    is 

CH2'CH2' 
prepared  from  phenylthiocarbimide  and  phenylpyrazolidine  ;  it  forms 
lustrous  needles,  and  melts  at  164 — 165°. 
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Phenylmethylpyrazolidine,  NPh<        '    i     ',  obtained  bj  treating 

phenylpyrazob'dine  with  methylic  iodide  and  alcoholic   alkali,  is  a 

yellow  oil  wbicb  boils  tit  175 — 180°  (90  ram.)  :  it  gives  an  intense  red 

coloration  in  dilute  solution  with  potassium   dichromate  and   hydro- 

NPh'CH 
chloric    acid.      PhenylbenzylpyrazoUdine,    CH2Ph»]S'<  i     \  pre- 

pared  from  pbenylpyrazolidine,  benzyl  chloride,  and  alcoholic  alVali 
is  a  yellowish  oil,  boils  at  225°  (40  mm.),  and  orives  in  dilute  solution 
with  potassium  dichromate  and  hydrochloric  acid,  a  permanent  blue 
coloration.  A.  H.  L. 

Pyrazines.  By  C.  Stoehr  (.7.  pr.  Chem.  [2],  48,  18 — 23;  com- 
pare this  vol.,  i,  486). — The  author  notices  the  chief  points  of 
difference  between  his  previous  paper  and  that  of  Wolff  (this  vol.,  i, 
373)  on  this  subject;  to  these  attention  has  already  been  called  (this 
vol.,  i,  486).  To  convince  himself  that  Wolff's  base  is  identical  with 
his  own,  the  author  has  prepared  the  salts  described  by  Wolff  from 
his  own  sample  of  the  base  ;  the  results  were  practically  identical 
with  those  obtained  by  Wolff.  The  paper  concludes  with  a  brief 
consideration  of  the  probable  manner  in  which  the  bonds  in  the 
pyrazine  ring  are  disposed.  A.  G.  B. 

Synthesis  of  Pyrazine.  By  L.  Wolff  {Ber.,  26,  1830—1833)  ; 
compare  Abstr.,  1888,  809). — The  gold  salt  previously  obtained  by 
the  author  from  the  products  formed  by  heating  acetalamine  with 
oxalic  acid  (Abstr.,  1888,  ^09)  has  now  been  proved  to  be  a  salt  of 
pyrazine  and  to  have  the  formula  C4H4]Sr2,AnCl3.  A  yield  of  about 
20  per  cent,  of  the  theoretical  amount  of  the  base  may  be  obtained 
from  acetalamine  by  adding  1  part  of  the  latter  to  a  concentrated 
warm  solution  of  3  parts  of  mercuric  chloride,  and  then  sufficient 
concentrated  hydrochloric  acid  to  dissolve  the  double  salt  which  is  pre- 
cipitated. The  liquid  is  then  boiled  for  10  minutes,  filtered,  rendered 
alkaline  with  anhydrous  sodium  carbonate,  and  distilled  with  steam. 
The  distillate  is  acidified  with  hydrochloric  acid,  distilled  to  remove 
alcohol,  &c.,  and  the  pyrazine  then  converted  into  the  double  salt 
with  mercuric  chloride,  which  is  finally  distilled  with  a  very  con- 
centrated solution  of  potassium  carbonate.  The  pure  base  is  thus 
obtained  as  an  oil  which  soon  solidifies  to  white  needles. 

A.  H. 

Methyldipyridyls.  By  B.  C.  Stoehr  and  M  Wagner  (J.  pr. 
Chem.,  [2]  48,  1—16;  compare  Abstr.,  1891,  80;  1892,  75).— 
^/3-Diraethyldipyridyl  is  prepared  from  yS-mefchylpyridine  by  a 
method  similar  to  that  employed  for  making  the  aa-derivative  from 
a-methylpyridine  (Abstr.,  1891,  80).  The  portion  which  distils  at 
280 — 290°  crystallises,  and  is  washed  by  ether  free  from  alcohol.  It 
is  sparingly  soluble  in  water  and  only  slightly  volatile  with  steam.  It 
crystallises  in  small,  lustrous  tables  or  prisms,  melts  at  125°,  and 
boils  at  293°  at  the  ordinary  pressure,  almost  without  decomposition. 
It  is  precipitated  from  its  aqueous  solution  by  alkalis,  and  is  heavier 
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than  water.  Potassium  ferrocyanide  does  not  precipitate  its  solu- 
tions, but  an  orange-red  ferrocyanide  gradually  separates  when  this 
reagent  is  added  to  them.  It  behaves  as  a  diacid  base.  The  hydro- 
chloride, Ci2Hi2]N"2,2HCl,  crystallises  in  slender,  lustrous  needles  ;  it 
sublimes  without  melting.  The.  platinochloride,  CizHisNajHaPtCle, 
crystallises  in  flat,  reddish-yellow  needles,  or  serrated  laminee.  The 
platinum  salt,  Oi2Hx2N2,PtCl4,  the  mercurochloridey 

Ci2Hi2N-2,2HCl,4HgCl2 

(m.  p.  221 — 222°),  the  aiirochloride,  Ci2Hi2]Sr2,2HAuCl4,  the  argento- 
nitratej  the  picrate,  Ci2Hi2]^2,2C6H3N'r07,  the  methiodide,Ci2B.i2^2y'^^G^y 
with  its  cadmioiodide,  Ci2Hi2N2,2MeI,Cdl2,  and  the  methochloride^ 
Ci2Hi2ltNr2,2MeCl,  with  its  platinochloride,  Ci2Hi2N2,2MeCl,PtCl4,  and 
its  mercurochloride,  Ci2Hi2N2,2MeCl,4HgCl3  (m.p.  148 — 149°)  are 
described. 

Dipyridyl-IS/S-dicarhoxylic  acid,  CioH6]Sr2(COOH)2,  is  the  product  of 
the  oxidation  of  /3y3-d imethyldipyridyl  by  potassium  permanganate  at 
the  temperature  of  the  water-bath  ;  it  crystallises  in  small,  lustrous 
prisms  (with  2  mols.  H2O),  and  is  more  soluble  in  water  than  is  the 
aa-acid  (Abstr.,  1892,  75)  but  dissolves  very  sparingly  in  ether,  alcohol, 
chloroform,  and  benzene.  It  is  not  coloured  by  ferrous  sulphate,  and 
may  be  heated  at  280°  without  apparent  change.  The  ammonium 
salt  is  very  soluble  in  water,  the  calcium  salt  crystallises  well,  the 
copper,  silver,  lead,  mercury,  cobalt,  and  nickel  salts  are  more  or  less  in- 
soluble, amorphous  precipitates. 

When  the  acid  is  heated  with  glacial  acetic  acid  at  300^,  the 
carboxyl  groups  are  eliminated  and  a  salt  of  77-dipyridyl  is  obtained. 
This  proves  the  dimethylderivative  to  be  a  77-dipyridyl  compound. 

ft^-JDimethyl-r^l'^-dipiperidyl,  C12H24N2,  is  prepared  by  acting  on 
/3/3-dimethyl-77-dipyridyl  with  nascent  hydrogen  from  sodium  and 
water,  and  is  purified  by  taking  advantage  of  the  insolubility  of  its 
hydrochloride  in  alcohol.  It  is  a  colourless,  viscid  oil,  boils  at 
299 — 300°  (corr.),  and  gradually  crystallises  ;  it  is  unusually  soluble  in 
water,  with  an  alkaline  reation,  and  is  also  soluble  in  alcohol  and 
ether  ;  it  has  a  bitter  taste  and  a  narcotic  odour.  The  hydrochloride, 
0 121124^2,211  CI,  crystallises  in  dazzling  white  needles,  and  is  un- 
<jhanged  at  290°.  The  platinochloride,  Ci2H24N2,H2PtCl6  +  2IH2O, 
crystallises  in  reddish-yellow  laminae,  darkens  at  250°,  and  melts  at 
:256— 258°.  The  mercurochloride,  CioH24N2,2HCl,4HgCl2  (m.  p. 
210—211°),  the  cadmioiodide,  Ci2lS'24H2,2HI,Cdl2  (m.  p.  270—272°), 
and  the  nitrosamine  are  described.  ,  A.  G.  B. 

Relation  of  Safranines  to  Indulines.  By  O.  Fischer  and  E. 
Hepp  {Ber.,  26,  1655—1657;  see  also  Ber.,  26,  1194).— When 
phenosafranine  is  diazotised  in  alcoholic  solution  in  the  presence  of 
hydrochloric  acid,  the  hydrochloride  of  a  compound  which  the 
authors  name  aposafranine  is  obtained.  If  the  salt  is  heated  with 
2^  times  its  weight  of  aniline  in  the  water  bath,  until  the  product 
dissolves  in  concentrated  sulphuric  acid  with  a  reddish-violet 
coloration,  it  is  converted  into  the  hydrochloride  of  the  induline, 
C18H13N3.     The  latter  crystallises  in  beautiful,  lustrous,  green  prisms, 
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{md  gives  a  reddish-violet  solution  with  concentrated  and  dilnte 
mineral  acids.  When  heated  with  dilute  sulphuric  acid  under  pres- 
sure, it  yields  benzolindone    hydrate   {Annalen,   266,  253).      It   is, 

therefore,   the    simplest    induline,    'NE.'.CeH.s^^pY^CJii.      When 

heated-  with  aniline  at  140 — 150°,  it  is  converted  into  phenyl- 
induline  (m.  p.  231°),  which  is  identical  with  the  compound  obtained 
from  azophenine,  and  with  that  obtained  from  the  amidophenyl- 
induline  of  the  amidobenzene  melt.  Hence  the  authors  conclude 
that  in  the  preparation  of  induline  from  amidoazobenzene,  a  safran- 
ine  is  formed  as  an  intermediate  compound.  E.  C.  R. 

Alkaloids  of  Gelsemium  sempervirens.  By  A.  R.  Ccshxy 
{Ber.,.26, 1725— 1727).— The  following  two  have  been  isolated  :— 

Gelsemine  [Eng.  "  Gelsemin  (Gerrard)";  Ger.  "  Krystallisirtes 
Oelseminin  "]  is  white,  amorphous,  bitter,  and  strongly  alkaline ;  its 
salts  are  crystalline.  Sulphuric  acid  and  manganese  dioxide  or 
potassium  dichromate  give  a  red  coloration,  changing  gradually  to 
green.  In  the  frog  it  causes  tetanic  convulsions,  and  tinally  deaden- 
ing of  the  sensory  nerve-endings;  on  rabbits  it  has  no  effect.  The 
hydrocliloride  is  C49H63N50i4,2HCl. 

Gelseminine  (Ger.  "  Gelseminin  amorph.")  is  colourless,  amorphous, 
strongly  alkaline ;  the  salts  are  amorphous.  Sulphuric  acid  and 
oxidising  agents  give  a  violet  coloration,  changing  to  green.  It  is 
very  poisonous,  producing  respiratory  failure  in  ralDbits  as  well  as  in 
frogs ;  it  also  causes  dilatation  of  the  pupil.  The  platinochloride  is 
stated  to  have  the  formula  CisH^vlSraOujHCljPtCli  (!).  C.  F.  B. 

Ptomaine  from  the  Urine  in  Cases  of  Eczema.     By  A.  B. 

Oriffiths  (Compt.  rend.,  116,  1205 — 1206). — The  urine  of  patients 
suffering  from  eczema  yields  a  ptomaine,  C7H15NO,  which  is  not 
•obtained  from  normal  urine.  It  is  a  w^hite,  crystalline  compound, 
soluble  in  water,  and  having  a  feebly  alkaline  reaction.  It  yields  a 
crystalline  hydrochloride,  aurochloride,  and  platinochloride.  With 
phosphotungstic  acid,  its  solutions  yield  a  brownish  precipitate  ;  with 
phosphomolybdic  acid,  a  yellowish  precipitate  ;  with  picric  acid,  a 
yellow  precipitate;  with  silver  nitrate,  a  yellowish  precipitate  ;  with 
mercuric  chloride,  a  greenish  precipitate,  and  a  precipitate  also  with 
Nessler's  reagent. 

The  base  is  poisonous,  and  when  injected  under  the  skin  of  a 
rabbit  produces  local  inflammation  with  high  fever,  resulting  in 
death.  C.  H.  B. 

Chitins.  By  N".  P.  Krawkow  (Zeit  Biol,  29,  177— 198).— From 
the  examination  of  the  chitinous  skeleton  of  various  invertebrates, 
the  following  conclusions  are  drawn  : — 

1.  There  are  various  kinds  of  chitin,  differing  from  one  another  in 
the  reaction  they  give  with  iodine. 

2.  Chitins  are  amido- derivatives  of  carbohydrates. 

3.  The  carbohydrate  derivatives  give  reactions  with  iodine  very 
similar  to  those  of  the  chitins  from  which  they  are  obtained. . 
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4.  The  different  kinds  of  chitins  may  assist  in  the  zoological  classi- 
fication of  the  animals  which  yield  them. 

5.  Chitin  resembles  the  pathological  substance  amyloid  in  ita 
behaviour  to  iodine  and  aniline  dyes. 

6.  The  occurrence  of  cellulose  in  animals  is  only  proved  in  the 
case  of  the  Tunicates.  In  Arthropods  and  Cephalopods  its  presence 
appears  to  be  in  the  highest  degree  doubtful. 

7.  In  chitinous  tissues,  chitin  is  in  loose  chemical  combination 
with  prote'id  material.  W.  D.  H. 

^-Achroglobulin  from  the  Blood  of  certain  Mollusca.    By 

A.  B.  Griffiths  (Gompt.  rend.,  116,  1206 — 1207). — S-Achroglobulia 
is  obtained  from  the  blood  of  certain  species  of  Doris,  and  exists  in  a 
reduced  and  in  an  oxidised  condition.  It  has  the  composition 
CesyHvosN'iesSOisa,  and  100  grams  absorb  125  c.c.  of  oxygen  at  normal 
temperature  and  pressure.  A  solution  in  a  dilute  magnesium  sulphate 
solution  has  the  specific  rotatory  power  [a]j)  =  —54°. 

c-Achroglobulin  yields  with  methane  a  yellowish  compound,  with 
acetylene  a  greenish  compound,  and  with  ethylene  a  brownish  com- 
pound, and  each  of  them  dissociates  in  a  vacuum.  C.  H.  B. 

Proteid  Reactions.  By  J.  W.  Pickering  (/.  pJiysiol,  14,  347 — 
382). — Cobalt  salts  and  potash  give  distinctive  colour  reactions  with 
prote'ids,  proteoses,  and  peptones.  Native  proteids  give  a  heliotrope 
purple ;  proteoses  and  peptone  a  red-brown.  Certain  albuminoids 
(gelatin,  mucin,  keratin  elastin,  &c.)  and  various  organic  substances 
related  to  proteids  (biuret,  alloxan,  uric  acid  xanthine,  hypoxanth- 
ine,  &c.),  give  similar  colours. 

Gelatin  gives  a  play  of  colours  in  spectral  order;  so  also  do 
alloxan,  biuret,  and  allantoin. 

It  is  regarded  as  probable  that  these  reactions,  like  those  simi- 
larly produced  with  copper  salts  (the  so-called  biuret  reaction)  and 
nickel  salts  (Gnezda),  are  due  to  the  presence  of  the  group  CONH, 
and  not  to  cyanogen,  as  Gnezda  considered ;  the  diiference  between  a 
native  proteid  and  a  peptone  being  one  in  the  atomic  arrangement 
of  the  group. 

When  a  cobalt  salt  has  entered  into  the  proteid  molecule,  it  can  be 
easily  displaced  by  a  nickel  salt,  and  that  in  turn  by  a  copper  salt^ 
each  in  turn  yielding  its  characteristic  colour  reaction. 

The  precipitates  of  proteid  produced  by  mercuric  chloride,  silver 
nitrate,  salicylsulphonic,  phosphotungstic,  and  phosphomolybdic 
acids  yield  typical  proteid  colour  reactions.  The  nucreo-albumins 
behave  as  ordinary  proteids,  not  as  peptones,  in  their  colour  reactions. 

The  xanthoproteic  reaction  and  Millon's  reaction  probably  are  due 
to  a  hydroxybenzene  nucleus  in  the  proteid  molecule.  The  reactions- 
of  Liebermann  and  Adamkiewicz  depend  on  the  aromatic  portion  of 
the  proteid  molecule.  Krasser's  reaction  (a  brilliant  red  with  solu- 
tion  of  alloxan)  probably  depends  on  an  amido- group,  as  stated  by 
Krasser  himself. 

When  metamidobenzoic  acid  is  heated  wdth  phosphorus  penta- 
chloride,  it  yields  a  substance  which  behaves  as  Grimaux  stated,  yerj 
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like  a  prote'id,  coagulating  with  heaf,  especially  in  presence  of  a 
calcium  salt.  The  evidence  that  Grimaux  advanced  that  this  "  col- 
loide  amidobenzoique  "  is  free  from  calcium  phosphate  is  not  regarded 
as  satisfactory.  It  is,  however,  to  be  noted  that  this  material  gives, 
with  alkaline  solutions  of  copper,  nickel,  and  cobalt,  reactions  like 
those  of  a  proteid. 

No  evidence  was  found  that  Frohde's  reaction  (blue  precipitate 
■when  a  solid  proteid  is  heated  with  sulphuric  and  molybdic  acids) 
and  Axenfeld's  reaction  (blue  appearance  when  a  prote'id  is  heated 
with  auric  chloride  and  formic  acid,  gas  being  given  off)  are  due  to 
any  special  molecular  group.  In  connection  with  the  last-named 
reaction,  it  was  found  that  if  the  heating  is  continued  for  five  minutes 
at  the  boiling  point,  the  auric  chloride  is  reduced,  and  a  mirror  of 
gold  lines  the  test-tube.  W.  D.  H. 

Hsemoglobin  which  contains  Phosphorus.  By  Y.  Ixoko  (Zeif. 
physiol.  Che7ii., 18,  57 — 60). — Hoppe-Seyler  and,  later,  Jaquet  showed 
that  the  blood  crystals  from  birds  contain  phosphorus.  This  has 
been  explained  by  the  existence  of  a  nucleus  in  their  blood  corpuscles. 
The  present  investigation  relates  to  (I)  whether  nucleic  acid  can  be 
obtained  from  birds'  blood  crystals,  and  (2)  whether  an  analogous 
crystalline  compound  can  be  obtained  by  adding  nucleic  acid  to  the 
oxyhsemoglobin  of  mammals'  blood.  The  answer  to  the  first  question 
is  almost  certainly  in  the  affirmative,  as  adenine  was  prepared  from 
the  crystals.  With  regard  to  the  second  point,  oxyhasmoglobin  from 
horses'  blood  was  dissolved  in  a  solution  of  nucleic  acid,  and  cooled  to 
0",  when  a  substance  crystallised  out  in  prisms  which  contained  0'4i  per 
cent,  of  phosphorus,  that  is,  approximately  the  same  as  in  the  blood 
crystals  of  the  goose.  W.  D.  H. 

Dissociation  of  Oxyhaemoglobin  in  Aqueous  Solution,  By 
Gr.  HiJFNER  (Zeit.  physiJcal.  Ohem.,  11,  794 — 804). — The  author  shows 
that  for  solutions  of  oxyhaemoglobin  varying  in  concentration  from 
10  to  17'5  grams  per  litre,  the  extinction- coefficient  is  proportional  to 
the  concentration,  and  attributes  the  discrepancy  between  his  results 
and  those  of  van  K'oorden  (Zeit.  physiol.  CJiem.,  4,  23)  to  the  different 
photometric  methods  employed.  There  is,  therefore,  probably  no 
decomposition  of  large  molecular  aggregates  into  smaller  as  the 
dilution  increases.  There  is,  however,  in  all  solutions  a  dissociation 
of  oxyhsemoglobin  into  free  oxygen  and  haemoglobin.  The  author 
endeavoured  to  show  this  by  a  change  of  colour  in  a  solution  of 
haemoglobin,  separated  from  a  solution  of  oxyhaemoglobin  by  a  mem- 
brane of  vegetable  parchment,  which  allows  oxygen  and  water  to 
pass  through  it,  but  is  impermeable  to  the  other  substances.  Iso 
definite  result  was  obtained,  probably  owing  to  the  destruction  of  the 
oxygen  by  a  reducing  substance  before  it  could  pass  through  the 
membrane.  J.  W. 
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Formation  of  Hydrocyanic  acid  by  the  Action  of  Nitric 
acid  on  Sugar,  &c.  By  F.  B.  Burls,  R.  E.  Evans,  and  C.  H. 
Desch  (Ghent.  News,  68,  75). — The  authors  find  that  hydrocyanic 
acid  is  formed  during  the  action  of  nitric  or  nitrous  acid  on  sugar, 
caramel,  or  finely  divided  charcoal.  D.  A.  L. 

Pentaglycerol.  By  H.  Hosaeus  (Annalen^  276,  75 — 79). — Penta- 
glycerol,  CMe(CH./0H)3,  is  obtained  by  the  action  of  formaldehyde 
(3  mols.)  on  propaldehyde  (1  mol.)  in  presence  of  water  and  calcium 
hydroxide  ;  it  crystallises  from  alcohol  in  white  needles,  melts  at 
199°,  sublimes  without  decomposition,  and  is  very  easily  soluble  in 
water.  The  triacetyl  derivative,  C5H9(OAc)3,  is  a  colourless  liquid, 
and  the  tribenzoyl  derivative,  C5H9(OBz)3,  forms  colourless  needles. 
When  pentaglycerol  is  heated  in  a  reflux  apparatus  with  potassium 
dichromate  and  sulphuric  acid,  formic  and  acetic  acids  are  produced. 

A.  R.  L. 

Penterythritol.  By  P.  Rave  and  B.  Tollens  (Annalen,  276, 
58 — 69). — Among  the  bye-products  obtained  in  the  preparation  of 
penterythritol,  CCCHa-OH)^  (Abstr.,  1892,  128),  a  compound  has 
been  isolated  which  is  more  soluble  in  water  than  penterythritol,  and 
melts  at  174 — 190° ;  it  gave  values  on  analysis  indicating  that  it  may 
be  a  *'  tetragli/cerol,''  CH(CH2*OH)3.  The  volatile  bye-products  con- 
sist of  an  aldehyde,  recognised  by  the  magenta  sulphurous  acid  re- 
action, together  with  formic  and  acetic  acids. 

Tetrahenzoyljpenterythritol,  C5H8(OBz)4,  prepared  by  the  Baumann- 
Schotten  method  crystallises  in  long  needles,  and  melts  at  99 — 101°. 
When  penterythritol  is  heated  for  four  hours  at  100°  with  phosphorus 
tribromide  (8  parts)  and  subsequently  at  150°,  the  product  extracted 
with  cold  alcohol,  and  the  residue  boiled  with  alcohol  and  filtered  from 
phosphorus,  the  tetrabromhydrin,  C5H8Br4,  separates  from  the  filtrate 
in  colourless  leaflets;  it  melts  at  154 — 156°.  The  tribromJiydrin, 
CoHeBra'OH,  is  obtained  from  the  cold  alcoholic  extract ;  it  is  also 
produced  by  heating  penterythritol  with  phosphorus  tribromide  at  a 
temperature  not  higher  than  100° ;  it  melts  at  60°. 

When  penterythritol  is  oxidised  with  nitric  acid  of  1*4  sp.  gr,, 
oxalic  and  glycollic  acids  are  obtained,  but  if  dilute  nitric  acid  in  the 
cold  is  employed,  diglycollaldehyde,  CHO*CH2*0*CH2*CHO,  is  obtained. 
The  latter  forms  a  hydrazone,  C16H18N4O,  melting  at  108°. 

When  penterythritol  tribromhydrin  is  treated  with  zinc  dust  and 
acetic  acid,  an  unsaturated  alcohol,  CsHg'OH,  is  obtained,  boiling  at 
120 — 128° ;  it  does  not  solidify  when  cooled  to  —30°.  A  similar  com- 
pound is  formed  by  acting  with  zinc  dust  and  acetic  acid  on 
penterythritol  triiodhydrin.  A.  R.  L. 

Carbohydrates  of  the  Jerusalem  Artichoke.    By  C.   Tanret 
{Compt.  rend.,  117,  50 — 53)  — The  juice  of  Jerusalem  artichokes,  after 
VOL.  LXIV.  i.  2   X 
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treatment  with  Lasic  lead  acetate  and  removal  of  the  lead,  is  mixed 
with  barium  hydroxide  and  fractionally  precipitated  with  alcohol, 
the  process  of  fractionation  being  repeated  on  the  products. 

Two  carbohydrates,  much  more  soluble  in  alcohol  than  inulin, 
pseudoinulin,  or  inulenin,  are  thus  obtained. 

Helianthenin  crystallises  in  microscopic  needles  which  melt  at 
176°.  When  dried  at  110°,  it  has  the  composition  I2C6H10O5  +  3H2O. 
It  is  soluble  in  its  own  weight  of  water,  and  is  also  very  soluble  in 
dilute  alcohol,  but  the  solubility  diminishes  rapidly  as  the  concen- 
tration of  the  alcohol  increases.  Its  rotatory  power  is  [ajo  =  —23*5'', 
but  under  the  influence  of  dilute  acids  this  increases  to  —  70"2^. 
Helianthenin  is  fermented  by  beer  yeast  with  some  difficulty  under 
ordinary  conditions. 

Synanthrin,  which  when  dried  at  110°  has  the  composition 
SCeHjoOs  +  H2O,  is  amorphous  and  almost  tasteless.  It  melts  at  170*", 
dissolves  in  all  proportions  in  water  or  dilute  alcohol,  and  in  10  parts 
of  alcohol  of  84°.  Its  rotatory  power  is  [aju  =  —17°,  and  when 
treated  with  dilute  acids  this  rises  to  —  70'6°  owing  to  the  formation 
of  glucose  and  levulose.  Synanthrin  is  fermentable.  It  has  the 
peculiar  property  of  preventing  the  formation  of  barium  saccharate, 
which  only  forms  when  at  least  1*5  parts  of  saccharose  is  present  for 
1  part  of  synanthrin.  The  inactive  sugar  said  to  be  obtained  from 
artichokes  and  described  as  levulin  or  synanthrose  is  a  mixture  of 
saccharose  and  synanthrin. 

Helianthenin  and  synanthrin  also  occur  in  the  dahlia  and  in 
elecampane.  C.  H.  B. 

Lime  Tree  Honey.  By  Maquenne  (Gompt.  rend.,  117,  127 — 129). 
The  fresh  leaves  of  the  lime  tree,  when  treated  simply  with  water 
and  evaporated  on  a  water  bath  to  a  syrupy  consistence,  yield  about 
1  per  cent,  of  a  very  sweet,  brown  syrup  with  a  bitter  after-taste.  If 
this  is  treated  with  alcohol  of  90°,  a  gummy  substance  is  precipitated, 
and  the  liquid  deposits  microscopic  crystals  which  do  not  consist  of 
saccharose.  After  purification  by  repeated  crystallisation  from 
alcohol,  the  crystals  are  identical  with  the  melezitose  obtained  from 
Persian  manna.  Its  rotatory  power  is  +888^,  and  is  reduced  to 
about  50°  after  complete  hydrolysis ;  when  boiled  with  phenylhydr- 
azine  acetate,  it  yields  ordinary  well  crystallised  phenylglucosazone 
and  gelatinous  plienj/lturanosazone,  which  is  characteristic  of  the 
biose  formed  in  the  feeble  hydrolysis  of  melezitose ;  it  melts  at  the 
same  temperature  as  melezitose  from  manna,  and  its  solutions 
crystallise  when  a  fragment  of  melezitose  is  introduced,  but  are  not 
affected  by  other  sugars. 

The  leaves  contain  a  reducing  sugar  which  seems  to  be  ordinary 
glucose,  and  also  a  gummy  substance.  Approximately,  40  per  cent, 
of  the  crude  "  lime  tree  honey  "  is  melezitose.  C.  H.  B. 

Preparation  of  Glycogen  from  the  Liver  and  Muscles.    By  • 
V.    KisTYAKOFFSKY    (/.  Huss.   Chem.  Soc,   25,  60 — 73). — Liver   and 
muscle  are  taken  from  the  animal  immediately  after  death,  and,  to 
prevent  fermentation,  rubbed  up  at  once  in  an  iron  mortar  cooled  to 
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a  very  low  temperature.  The  homogeneous  mass  is  then  extracted 
with  a  cooled  1 — 2  per  cent,  solution  of  hydrochloric  acid  until  the 
last  extracts  cease  to  give  the  glycogen  reaction  with  iodine.  When 
it  is  not  desired  to  effect  a  complete  extraction  of  the  glycogen,  acid 
•of  0*2  to  0*7  per  cent,  strength  may  be  used.  The  solution  thus 
obtained  is  coloured  by  heemoglobin,  and  contains  albuminous  matter, 
which  is  precipitated  by  means  of  mercuric  iodide  ;  this  precipitate 
is  filtered  off  and  washed  on  the  filter  with  dilute  mercuric  iodid<» 
solution  until  it  is  free  from  glycogen.  The  glycogen  is  precipitate  I 
from  the  filtrate  and  washings  by  the  addition  of  alcohol  (about  I'o 
volum.es),  collected  on  a  filter,  and  washed,  first  with  75  per  cent, 
alcohol,  and  then  with  95  per  cent,  alcohol  and  ether.  When  dried 
over  sulphuric  acid,  the  glycogen  forms  a  light,  amorphous,  snow- 
white  powder,  containing  no  nitrogenous  admixture,  and  leaving  only 
traces  of  ash.  Dried  in  the  air,  the  glycogen  is  obtained  in  the  form 
of  a  resinous  mass  difficult  to  powder.  This  method  of  cold  extraction 
may  be  employed  for  the  quantitative  estimation  of  glycogen  in 
animal  tissues,  the  results  obtained  being  somewhat  lower  than  those 
arrived  at  by  Briicke's  method.  J.  W. 

Specific  Rotatory  Power  of  Glycogen.  By  Huppert  (Zeit. 
physiol.  Chem.,  18,  137 — 143). — The  specific  rotatory  power  of  glyco- 
gen is  variously  given  by  different  observers.  In  the  present  investi- 
gation, the  following  formula  was  used, 

a  being  the  rotation  observed  in  the  glycogen  solution,  oc'  that  in  the 
dextrose  solution  formed  by  hydrolysis  from  it,  the  tubes  being  of  the 
same  length.  52*5  is  the  specific  rotatory  power  of  dextrose,  and  the 
ratio  12  :  11  is  obtained  by  taking  the  formula  of  glycogen  as 
GCeHioOg  +  H2O,  so  that  11  pnrts  of  oflycogen  yield  12  of  dextrose. 
The  average  of  five  experiments  gave  [a]j)  =  +196'63°  as  the  specific 
rotatory  power  of  glycogen.  Erythrodextrin  gives  the  same  colour  with 
iodine  as  glycogen,  and  the  spectroscopic  appearances  are  identical. 
The  specific  rotatory  power  of  erythrodextrin,  estimated  in  the  same 
way,  is  +196*5°,  so  that  the  polarimeter  is  of  no  use  in  distinguishing 
between  the  two  substances.  W.  13.  H. 

Cryoscopy,  &c.,  of  Caramel.  By  A.  Saban^eff  and  I.  Antushe- 
VITCH  (J.  Euss.  Ghem.  Soc,  25,  23 — 31). — Dialysed  caramel,  prepared 
by  repeated  precipitation  from  its  aqueous  solution  by  alcohol,  is  not  a 
carbohydrate,  carbonic  anhydride  being  given  off  on  its  formation 
from  sugar.  From  determinations  of  its  molecular  weight  (nearly 
3000)  in  aqueous  solution,  and  combustions  of  the  substance  itself, 
as  well  as  analysis  of  the  barium  derivative,  the  author  proposes  the 
approximate  formula  Ci25Hi8808o.  The  formation  from  sugar  would 
then  be  represented  by  the  equation 

llC^H^^Ou  =  Ci^sH.ssOso  +  7C0,  +  27H2O. 

The  aqueous  solution  of  dialysed  caramel  is  affected  by  heat  and  by 
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the  action  of  light,  the  depression  of  the  freezing  point  increasing, 
probably  in  consequence  of  a  process  of  hydration,  and  formation  of 
substances  with  lower  molecular  weight.  Caramel  in  aqueous  solu- 
tion is  capable  of  undergoing  a  species  of  fermentation,  in  virtue  of 
which  the  depression  is  diminished.  This  is  a  process  of  dehydration 
with  formation  of  products  of  much  greater  molecular  weight. 

Gelis'  caramel  is  dialysed  caramel  whose  solutions  have  undergone 
change  by  heating,  whilst  Graham's  mucilaginous  caramel,  which 
diffused  more  slowly  than  albumen,  is  the  product  of  the  specific 
fermentation  mentioned  above.  J.  W. 

Decomposition  of  Ethers  by  Hydrogen  Haloids.  By  W. 
LiPPERT  (Annalen,  276,  148 — 199). — These  experiments  were  made 
in  order  to  determine  the  extent  to  which  the  decomposition  by 
hydrogen  haloids  of  compounds  consisting  of  two  or  more  organic 
radicles  and  oxygen  is  affected  by  the  constitution  of  the  compounds- 
and  the  constitution  of  their  radicles. 

The  ethers  (5 — 10  grams)  were  introduced  into  tabes  sealed  at  one 
end,  and  saturated  at  0°  with  the  hydrogen  haloid ;  the  open  ends  of 
the  tubes  were  then  sealed,  and  they  were  heated  at  100°. 

The  ethers  were  prepared  by  Williamson's  method,  namely,  acting- 
on  the  alkyl  haloids  with  the  sodium  or  potassium  alkyloxides ;  the 
alkyloxides  prepared  from  the  secondary  and  also  from  the  higher 
primary  alcohols  musfc  be  free  from  an  excess  of  the  alcohol.  The 
dissolution  of  sodium  in  the  primarj^  alcohols  takes  place  more 
readily  than  in  the  secondary  and  tertiary  alcohols.  Attempts  to- 
combine  trimethylcarbinylic  iodide  with  pyridine  were  unsuccessful, 
although  the  isomeric  butylic  iodides  combine  with  it  readily  to  form 
crystalline  compounds. 

The  vapour  densities  of  the  dialkylethylene  ethers  were  deter- 
mined in  a  Gay  Lussac-Hofmann  apparatus  as  modified  by  Lothar 
Meyer,  so  that  the  vapour  tensions  could  be  determined  with  one  and 
the  same  quantity  of  substance  at  different  temperatures,  and  under 
pressures  varying  from  a  few  millimetres  of  mercury  up  to  2  atmo- 
spheres. The  vapour  tensions  observed  between  10*  and  100°  are- 
represented  by  curves,  from  an  inspection  of  which  it  is  evident  that 
the  vapour  tensions  of  the  dialkylethylene  ethers  vary  inversely  as- 
the  number  of  carbon  atoms  in  their  molecules. 

The  general  results  are  in  harmony  with  Silva's  rule  in  the  follow- 
ing modified  form.  When  a  mixed  ether  is  decomposed  by  a  bydrogeu. 
haloid,  the  halogen  combines  with  the  radicle  of  lower  equivalent.. 
In  the  case  of  bi-  and  ter-valent  ethers,  the  halogen  generally  com- 
bines with  the  univalent  radicles.  The  smaller  the  number  of 
carbon  atoms  contained  in  its  radicles,  the  easier  the  decomposition  of 
an  ether. 

When  hydrogen  iodide  acts  on  a  mixed  ether  containing  isomeric, 
radicles,  the  halogen  combines  with  the  normal  hydrocarbon  radicle;. 
When  both  radicles  are  derived  from  the  same  hydrocarbon,  the- 
halogen  combines  with  that  of  primary  structure.  Propyl  isopropyl 
ether  forms  an  exception  to  this  rule,  as  in  this  case  the  halogen, 
combines  with  the  isopropyl  group. 
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The  action  of  hydrogen  iodide  is  in  all  cases  more  energetic  than 
that  of  hydrogen  bromide. 

The  results  are  tabulated  below. 


a.   Univalent  Ethers. 

Ethers. 

Haloids. 

Hydroxides. 

€HMe2-0-Et 

EtI 

EtI 
CHsICH-CHgl 
CH2:CH-CH2l 

CHMcoOH 

CHo'CHMes'OEt 

CHMe^CHs-OH 

CHg'CHCHsO-Pra 

Pra-OH 

CHo'CH-CH2-0-CHMe2 

CHMe2-0H 

h.   Univalent  Ethers  with  Isomeric  Radicles. 


Ethers. 

Haloids. 

Hydroxides. 

CHMegOPra 

CHMegl 

CH2MeCH2'CH2l 
CH2Me-CH.-CH2l 
CHMeEtl  ^ 

Pra-OH 

CH2MeCH2CH20-CH2CHMe2   .. 
CHoMeCH2CHo-0-CHMeEt  ..... 
CHMeEt-O-CHa-CHMea 

CHMe2CH2-OH 

CHMeEtOH 

CHMea'CHa-OH 

c.  Bivalent  Ethers, 


Ethers. 

Haloids. 

Hydroxides. 

CH2(OMe)2    

2MeI 

2EtI 

2PraI 

2C6HnI 

2EtI 

2MeI 

2EtI 

2PraI 

2C4H9I 

HCOH 

CHo(OEtV 

HCOH 

CHo(OPra)<, 

HCOH 

CH9(OC=H„)o 

HCOH 

CHMe(0Et)2 

MeCOH 

CoHjCOMe^o 

'     CoH4(OH)2 

C2H4(OH)2 
C2H4(OH)2 
C2H4(OH)2 

C<,H^(OEt)<, 

CoH4(OPra)2 0 

CoH.COC.Ha)^ 

d.  Tervalent  Ethers. 


Ethers. 


Haloids. 


Hydroxides. 


CH(0Et)3 

CH(0Pra)3 

CaH^COEt)^ 


3EtI 

3PraI 

3EtI 


HCOOH 
HCOOH 

C3H5(OH)3 


A.  R.  L. 
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Zinc  Isopropide.  Bj  V,  Ragozin  (/.  Buss.  Chem.  Soc,  24, 
549 — 552). — Isopropylic  iodide  (170  grams),  mixed  with  absolute 
ether  (100  grams),  is  heated  to  boiling  on  the  water  bath  with 
granulated  zinc  (100  grams)  and  powdered  zinc  sodium  (2 — 3  grams). 
The  reaction  is  complete  in  nine  hours,  and  the  contents  of  the 
iiask  are  tben  distilled  in  a  current  of  dry  carbonic  anhydride,  first 
from  the  water  bath  and  afterwards  from  an  oil  bath.  The  higher 
boiling  portion,  on  redistillation,  gives  a  fraction  boiling  at  135 — 137°, 
\vhich  consists  of  nearly  pure  zinc  isopropide.  The  yield  is  about  20 
per  cent,  of  that  theoretically  possible. 

Zinc  isopropide  cannot  be  prepared  in  the  pure  state,  as  it  decom- 
poses more  or  less  on  distillation,  even  under  reduced  pressure. 
Under  a  pressure  of  40  mm.  it  boils  between  94°  and  98°.  It  is  a 
(^lear,  colourless  liquid,  which  fumes  strongly  in  the  air,  but  may  be 
transferred  irom  one  vessel  to  another  without  igniting.  When  spread 
over  a  large  surface,  however,  it  inflames  spontaneously.  Exposed 
to  the  slow  action  of  air  in  a  closed  vessel,  it  absorbs  oxygen 
with  formation  of  zinc  isopropoxide,  Zn(0Pr<*)2,  which  separates  in 
prismatic  crystals.  J.  W. 

Alkyl  Compounds  of  Magnesium.  By  H.  Fleck  {Annalen, 
276,  129 — 147). — A  continuation  of  Lohr's  experiments  (Abstr., 
1891,  682).  Magnesium  amalgam  acts  on  ethylic  iodide  with  develop- 
ment of  heat  when  the  two  are  brought  together  in  an  exhausted 
pealed  tube,  but  to  complete  the  reaction  it  is  necessary  to  heat  the 
lubes  at  100°,  magnesium  diethide  and  gaseous  products  being  formed. 
Aluminium  amalgam  has  no  action  on  ethylic  iodide  at  the  ordinary 
temperature,  but  when  the  two  are  heated  at  1^0°,  gaseous  products, 
and  much  mercuric  and  aluminium  iodides  are  obtained,  together  with 
a  liquid  containing  aluminium.  An  alloy  of  zinc  and  magnesium  acts 
on  ethylic  iodide  at  120°,  forming  a  little  magnesium  diethide  and  a 
large  amount  of  metallic  iodides.  Magnesium-cadmium  alloy  acts  on 
ethylic  iodide  at  120°,  forming  normal  butane  and  other  hydro- 
carbons, together  with  metallic  iodides.  Magnesium  diethide,  pre- 
pared by  Lohr's  method,  reacts  with  water,  forming  ethane  and 
magnesium  iodide. 

Trimethylcarbinol  is  obtained  by  the  action  of  acetic  chloride  on 
magnesium  dimethide,  and  the  same  compound  is  formed  from  acetic 
chloride  and  magnesi-um  diethide,  but  certain  hydrocarbons  are 
simultaneously  produced. 

Magnesium  diphenyl  is  prepared  by  heating  mercury  diphenyl  with 
an  excess  of  magnesium  powder  in  an  exhausted  sealed  tube  at 
200 — 210°  lor  5 — 6  hours.  The  tube  is  opened  under  benzene,  heated 
on  the  water  bath  with  some  of  this  solvent,  which  dissolves  the  excess 
of  mercury  diphenyl,  after  which  the  magnesium  diphenyl  is  ex- 
tracted with  a  mixture  of  ether  and  benzene,  and  the  solution 
evaporated  in  an  atmosphere  of  dry  nitrogen;  it  is  a  light  grey 
substance,  insoluble  in  carbon  bisulphide,  ether,  and  benzene, 
although  it  dissolves  freely  in  a  mixture  of  the  last  two.  With 
water,  it  gives  magnesium  hydroxide  and  benzene.  It  burns  in  air, 
forming  magnesium   oxide  and  a  carbonaceous   mass,   but  when    a 
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current  of  dry  air  is  passed  into  anhydrous  benzene  containinf^- 
mao^nesium  di phenyl  in  suspension,  slow  oxidation  takes  place,  and 
at  the  end  of  three  months  the  compound  is  converted  into  mag- 
nesium diphenoxide,  Mg(0Ph)2.  When  bromine  is  slowly  dropped 
on  to  magnesium  diphenyl  covered  with  a  layer  of  anhydrous  ether, 
it  yields  mao^nesium  bromide  and  bromobenzene.  If  magnesium 
diphenyl  is  heated  above  210°  in  a  sealed  tube,  a  tar-like  mass  is 
formed  from  which  diphenyl  may  bo  isolated.  Benzal  chloride 
reacts  with  mag-nesium  diphenyl,  forming  triphenylmethane,  whilst 
phosphorus  trichloride  ^ives  rise  to  diphenyl  phosphorus  chloride, 
PClPh.,  (Michaelis,  1875). 

It  is  interesting  to  note  that  compounds  such  as  magnesium  alkyl 
iodides  do  not  seem  to  exist ;  in  the  case  of  zinc  and  mercury  these 
are  the  initial  products  of  the  action  of  the  metals  on  the  alkyl 
iodides,  and  they  subsequently  decompose,  yielding  metallic  alkyls 
!ind  iodides.  The  magnesium  compounds  are  more  active  than  the 
analogous  zinc  compounds.  A.  R.  L. 

Action  of  Acetylacetone  on  Bromacetone  in  presence  of 
Sodium  Ethoxide.  By  G.  Magnanini  (Gazzetta,  23,  i,  462 — 469). 
— Bromacetone  is  added  to  an  alcoholic  solution  of  sodium  ethoxide 
and  acetylacetone,  the  reaction  completed  by  heating  on  the  water- 
bath,  and  the  prodnct  distilled  in  a  current  of  steam;  the  residue  is  a 
heavy,  red  oil,  which  could  not  be  purified,  and  decomposes  on  dis- 
tillation. It  seems  to  be  unsymmetriccd  triacetylethane,  CIIAc2*CH2Ac, 
nnd  by  heating  either  it,  or  the  products  obtained  by  its  direct  dis- 
tillation, with  ammonia  in  a   sealed  tube  at  180°,  2  :  b-dimethyl-'d- 

acetyljoyrroUne,    I       '  ^-NH,    is    obtained.       This    compound    is 

CM .  UMe 

identical  with  the  substance  of  the  composition,  CgHuN'O,  obtained 

by  Magnanini  and  Scheidt  (Abstr.,  1892,  1429)  by  heating  dehydro- 

diacetyllevulinic  acid  with  ammonia ;  it  is  a  feeble  base,  melts  at  94°, 

and  gives  a  hydrocMoride,    C8HiiN0,HCl,    which  is   decomposed  by 

water,  and  forms  whitish  needles  which  decompose   at  above   ISO*^. 

The  constitution  of  the  base  is  established  by  the  fact  that  it  gives 

2 :  5-dimethyl-3-cinnamalpyrroline    when    boiled    with   benzaldehyde 

and  potash. 

Dehydrodiacetyllevulinic   acid  is,  therefore,  a  derivative  of  2  :  5-di- 

methyl-3-acetvlf urfuraldehyde,  and  probably  has  the  following  con- 

stxtut.on,  0<^^^.^^^         .  ^    J    p 

Flowers  of  Tagetes  glandulifera.  By  O.  Hesse  (Annalen,  276, 
S7 — 88). — Tagetes  glandulifera  is  a  plant  of  the  order  Compositae, 
met  with  in  Argentina,  where  the  flowers  are  used  as  a  stomachic, 
aperient,  diuretic,  and  diaphoretic,  and  are  employed  in  cases  of 
gastritis  and  indigestion.  Their  application  is,  however,  said  to  be 
attended  with  danger. 

The  author  finds  that  the  flowers  do  not  contain  any  alkaloid 
which  can  be  extracted  with  ether  or  chloroform.  Light  petroleum, 
however,  extracts  a  substance  which,  when  crystallised  from  alcohol, 
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melts  at  62* ;  it  may  be  cerylic  acetate,  as  the  alcohol  obtained  on 
hydrolysis  agreed  in  properties  with  cerjlic  alcohol,  and  the  original 
substance  was  regenerated  by  treating  the  alcohol  with  acetic  an- 
hydride ;  no  analyses  or  othei*  data  are  given.  A.  R.  L. 

Thermochemistry  of  Chloracetic  acid.  By  S.  Tanatar  (J. 
JRuss.  Chem.  Soc,  24,  694 — 698). — The  unstable  modification  of 
•chloracetic  acid  (m.  p.  52°)  changes  into  the  stable  modification 
(m.  p.  63°)  with  development  of  heat  =  0"65  Cal.  per  gram-molecule. 
The  heat  of  dissolution  of  the  stable  acid  was  found  to  be  —3*47  Cal., 
and  that  of  the  unstable  acid  —2" 77  Cal.,  giving  a  difference  of 
0*70  Cal.,  nearly  equal  to  the  heat  of  transformation  directly  observed. 
Both  acids  show  a  normal  molecule  in  aqueous  solution,  and  a  double 
molecule  in  benzene  solution.  J.  W. 

Decomposition  of  Chloracetates  and  Bromacetates.  By  J. 
H.  Kastle  and  B.  C.  Keiser  (Amer.  Chem.  J.,  15,  471 — 493).— The 
salts  used  in  these  experiments  were  the  potassium,  sodium,  am- 
monium, magnesium,  calcium,  and  strontium  chloracetates,  and 
sodium  bromacetate.  A  weighed  quantity  of  the  salt  was  heated 
with  water,  and  the  amount  of  decomposition  determined  at  stated 
intervals  of  time  by  titration  of  the  liberated  glycoUic  acid  with  N'/IO 
potash  solution.  The  following  conclusions  are  drawn  from  the  ex- 
periments. (1.)  The  decomposition  is  greatly  retarded  by  increasing 
the  quantity  of  water.  (2.)  The  decomposition  is  non-reversible,  and 
can  be  carried  to  completion.  (3.)  The  decomposition,  at  certain 
stages  of  dilution,  probably  at  all,  is  independent  of  the  nature  of 
the  base  in  the  salt.  (4.)  The  coefficients  of  velocity  of  the  decom- 
position at  N,  N/S,  and  N/10  dilutions  are  inversely  proportional  to 
the  coefficients  of  affinity  of  chloracetic  and  bromacetic  acids  at  these 
dilutions.  (5.)  The  decomposition  reaches  a  minimum  at  a  dilution 
somewhat  above  N/10,  from  which  point  to  a  dilution  of  1,000  litres 
the  decomposition  is  nearly  constant.  (6.)  The  velocity  of  decom- 
position is  slightly  accelerated  by  glycoUic  acid  proportionately  to 
the  quantity  of  acid  present.  Other  acids,  feebler  than  chloracetic 
acid,  have  also  been  found  to  accelerate  the  decomposition  in  the 
order  of  their  affinities.  Acids  stronger  than  chloracetic  acid  have 
the  reverse  effect.  (7.)  The  velocity  is  also  slightly  accelerated  by 
potassium  chloride. 

The  views  which  the  authors  hold  with  regard  to  the  reason  for 
the  decrease  of  velocity  in  the  decomposition  of  these  salts  have 
already  been  set  forth  in  the  discussion  on  the  decomposition  of  silver 
chloracetate  (this  vol.,  ii,  266).  Ostwald  {Zeif.physikal.  Chem.,  11,  431) 
has  questioned  the  validity  of  the  explanation  there  proffered  ;  the 
authors  fail,  however,  to  discover  any  essential  difference  between 
their  views  and  those  of  Ostwald  on  the  subject. 

It  is  noted  in  the  experimental  part  of  the  paper,  that  when  sodium 
bromacetate  is  heated  with  a  small  quantity  of  water,  a  little  gly- 
collide  is  always  formed,  and  subsequently  dissolves  as  glycoUic  acid. 
It  would  thus  seem  that  in  the  decomposition  of  these  salts  by  water, 
there  is  a  secondary  reaction  to  be  taken  into  account. 

A.  G.  B. 
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Thermochemistry  of  ^-Dibromopropionic  acid.  By  S.  Tanatar 
(/.  Euss.  Ghem.  Soc,  24,615 — 620). — The  modification  of  /3-dibromo- 
propionic  acid  melting  at  51°  evolves  about  05  Cal.  for  a  molecular 
proportion  on  passing  into  the  modification  melting  at  63''.  The  heat 
of  dissolution  of  the  (?  higher  melting)  acid  is  40  Cal.  at  13°,  aud  the 
heat  of  neutralisation  of  a  decinormal  solution  with  decinormal  potash 
is  15*4  Cal.,  a  value  much  higher  than  that  usually  observed  in  the 
case  of  organic  acids.  The  action  of  a  decinormal  solution  of  hydro- 
chloric acid  on  an  equivalent  solution  of  potassium /3-dib romopropion- 
ate  is  accompanied  by  the  absorption  of  0'96  Cal.,  whilst  the  opposite 
reaction  was  found  to  develop  heat  =  071  Cal. 

Decinormal  solutions  of  the  acid  and  sodium  acetata  react  with  de- 
velopment of  heat  =  1*9  Cal.  Solutions  of  the  free  acid  and  its 
potassium  salt  may  be  mixed  without  thermal  effect.  The  potassium 
salt  (1  mol.)  is  further  acted  on  by  potash  (1  mol.)  in  decinormal 
solution,  with  development  of  heat  =  13'4  Cal.  and  formation  of 
potassium  bromide.  J.  W. 

Ethereal  Oil  from  the  Root  of  Aspidium  filix  mas.  By  A. 
Ehrenberg  (Arch.  Pharm.,  231,  345 — 356). — The  ethereal  extract  of 
the  root  of  Aspidium  filix  mas — "  oleum  sethereum  filicis  " — is  shown 
to  owe  its  property  as  a  cure  for  worms  not  to  the  filicic  acid 
contained  in  it,  but  to  the  ethereal  oil.  The  oil  is  obtained  by  steam 
distillation  of  the  freshly-gathered  air-dried  roots,  which  yield  in 
April,  June,  and  September  to  N"ovember  respectively,  0"008,  0*025, 
and  0*04 — 0*045  per  cent,  of  ethereal  oil.  This  oil  contains  40  per 
cent,  of  free  acids,  chiefly  of  the  fatty  series  from  propionic  to  caproic; 
butyric  acid  was,  however,  the  only  one  that  could  be  identified  with 
certainty.  The  rest  of  the  oil  was  hydrolysed  by  heating  it  with 
alcoholic  potash ;  among  the  products  were  hexyl  and  octyl  alcohols, 
■and  probably  some  aromatic  alcohol,  perhaps  belonging  to  the  series 
of  terpenes ;  and,  besides  these,  acids  of  the  fatty  series  from  butyric 
to  pelargonic,  amongst  which  again  butyric  acid  alone  could  be  identi- 
fied with  certainty.  C.  F.  B. 

Combination  of  Oxalic  acid  with  Titanic  and  Stannic  acids. 
By  E.  POCHARD  (Compt.  rend.,  116,  1513—1516). — Titanic  acid,  pre- 
pared by  the  action  of  sodium  carbonate  on  a  solution  of  titanium 
chloride,  dissolves  readily  in  a  warm  solution  of  potassium  hydrogen 
oxalate,  and  when  the  liquid  cools,  potassium  oxalotitanate, 

2C204HK,Ti02  +  H3O, 

separates  in  colourless  crystals  which  seem  to  belong  to  the  triclinic 
system.  It  can  be  recrystallised  from  warm  water,  but  is  insoluble 
in  alcohol,  which  precipitates  it  from  aqueous  solutions  in  slender, 
■colourless  needles.  The  salt  is  decomposed  by  alkalis,  but  the  pre- 
cipitation of  the  titanic  acid  is  not  complete.  Barium  oxalotifanate, 
{C204H)2Ba,Ti02  +  H2O,  is  obtained  as  a  white,  crystalline  precipitate 
by  the  addition  of  a  solution  of  barium  chloride  to  a  solution  of  the 
preceding  salt.  If  a  solution  of  the  barium  salt  is  exactly  decomposed 
by  sulphuric  acid,  and  the  liquid  is  allowed  to  evaporate' in  a  vacuum, 
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oxalotitanic  acid,  2C204H2,Ti02  +  2H2O,  separates  in  acioular 
crystals,  which  effloresce  rapidly  and  are  insoluble  in  water  or 
alcohol ;  the  solution  of  this  compound  is  strongly  acid,  but  it  does 
not  combine  readily  with  alkalis. 

Gelatinous  stannic  acid  likewise  dissolves  readily  in  a  solution  of 
potassium  hydrogen  oxalate,  and  on  evaporation  potassium  oxalostan- 
nate,  2C204HK,Sn02  +  SHgO,  separates  in  white,  monoclinic  crystals, 
which  rapidly  effloresce,  and  are  soluble  in  water  but  not  in  alcohol. 
The  barium  salt  is  formed  in  the  usual  way,  and  from  it  oxalostannic 
acid  can  be  obtained.  It  crystallises  in  nacreous  scales,  less  soluble 
in  water  than  oxalotitanic  acid. 

Silica  does  not  yield  analogous  compounds.  C.  H.  B. 

Action  of  Inorganic  acid  Metallic  Oxides  on  Organic  acids. 

By  A.  Rosenheim  (Zeit.  anorg.  Chem.,  4,  J^52 — 373). — Monobasic  acids, 
such  as  formic,  acetic,  propionic,  and  benzoic  acids,  do  not  dissolve 
tungstic  and  molybdic  acids.  Oxalic  acid  dissolves  both  tungstic  and 
molybdic  acids.  Malonic,  succinic,  and  phthalic  acids  do  not  dissolve 
tungstic  acid,  and  dissolve  only  a  small  quantity  of  molybdic  acid. 
Bibasic  and  polybasic  hydrox3'-acids,  such  as  malic  acid,  tartaric 
:icid,  &c.,  dissolve  tungstic  acid,  although  less  readily  than  oxalic 
acid  ;  but  they  easily  dissolve  molybdic  acid.  Monobasic  hydroxy- 
acids,  such  as  glycollic  and  lactic  acids,  behave  like  oxalic  acid,  but 
<lissolve  much  smaller  quantities  of  the  metallic  oxides.  Salicylic  acid 
dissolves  only  a  small  quantity  of  tungstic  acid,  but  a  considerable 
quantity  of  molybdic  acid.  Meta-^and  para-hydroxybenzoic  acids  are 
almost  without  action  on  molybdic  acid.  These  results  are  in  accord- 
ance with  those  obtained  by  Magnanini  (Abstr.,  1891,  251 ;  1892,  256, 
1265). 

Action  of  Tungstic  acid  on  Oxalic  acid  and  on  Oxalates. — When  an 
excess  of  tungstic  acid  is  added  to  a  boiling  solution  of  oxalic  acid 
and  the  mixture  allowed  to  remain,  a  colloidal  solution  is  obtained, 
which  is  yellow  by  transmitted  light,  and  has  a  greenish-yellow 
fluorescence.  It  undergoes  no  change,  even  if  kept  for  four  months  ; 
on  concentration,  it  deposits  oxalic  acid,  and  then  entirely  decom- 
poses with  precipitation  of  tungstic  acid, 

A  double  salt  of  the  constitution  COOK-COO- WOi'OK  +  H2O  is 
obtained  by  dissolving  tungstic  acid  in  a  solution  of  normal  potassium 
oxalate.  It  crystallises  in  white,  microscopic  tablets,  is  very  sparingly 
•soluble  in  water,  has  an  acid  reaction,  and,  when  boiled  with  strong 
hydrochloric  or  sulphuric  acid,  gives  a  precipitate  of  tungstic  acid. 
When  boiled  with  vanadic  acid,  it  gives  a  deep  yellow  coloration.  It 
is  also  easily  obtained  by  boiling  hydrogen  potassium  oxalate  with 
the  theoretical  quantity  of  a  melt  of  potassium  carbonate  and  tungstic 
anhydride.  The  corresponding  sodium  and  ammonitcm  salts  have  been 
prepared  ;  they  are  similar  to  the  potassium  salt,  but  are  very  soluble. 

When  tungstic  acid  is  dissolved  in  solutions  of  the  acid  oxalates,  crys- 
talline mixtures  of  potassium  ditungstate  and  acid  potassium  oxalate 
of  the  composition  a'(K20,2Co03)  -\-  y{KiOj2yVOs)  are  obtained,  from 
which  hydrogen  potassium  oxalate  can  be  separated  by  crystallisation. 

Action  of  Molybdic  acid  on  Oxalic  acid  and  on  Oxalates. — The  acid 
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\         >-Mo02  +  3H2O  is  obtained  by  boiling  an  excess  of  molybdic 

acid  with  a  solution  of  oxalic  acid,  evaporating  to  a  syrup,  and  then 
dissolving  in  a  small  quantity  of  water  containing  a  few  drops  of 
nitric  acid.  The  compound  has  already  been  described  by  Pechard 
(Abstr.,  1889,  858). 

Two  compounds  are  obtained  by  saturating  a  boiling  solution  of 
ammonium  oxalate  with  molybdic  acid.  The  one  crystallises  in 
sparingly  soluble  crusts,  decomposes  on  recrystallisation,  and  has  the 
composition  C202(0'Mo02*0!N'H4)2 ;  the  other  forms  easily  soluble, 
white  needles,  can  be  recrystallised  without  decomposition,  and  gives 
a  yellow  coloration  when  boiled  with  vanadic  acid.  It  has  the  con- 
stitution COONH4-COO-Mo02-ONH4  +  H2O. 

When  potassium  oxalate  is  boiled  with  an  excess  of  molybdic  acid, 
potassium  trimolybdate  is  formed,  together  with  a  small  quantity  of 
the  salt  K20,Mob3,C203  +  H2O.  The  latter  is  easily  obtained  by 
boiling  potassium  molybdate  with  oxalic  acid  in  molecular  pro- 
portion. 

The  salt,  K20,2Mo03,C203,  is  obtained  by  dissolving  a  melt  of 
potassium  carbonate  (1  mol.)  with  molybdic  anhydride  (2  niols.)  in 
a  solution  of  oxalic  acid  (1  mol.).  It  crystallises  in  sparingly  soluble 
white  crusts. 

Sodium  oxalate  reacts  wuth  molybdic  acid  in  the  same  way  as  the 
potassium  salt.  The  salt  COONH4-COO-Mo02-ONa  +  2H2O  is  ob- 
tained by  the  action  of  hydrogen  ammonium  oxalate  (1  moi.)  on 
sodium  dimolybdate  (1  mol.).  It  crystallises  in  large,  lustrous  prisms. 

The  salt  COONH4-COO-Mo02-OH  -f  H2O  is  obtained  by  boiling 
an  excess  of  molybdic  acid  with  hydrogen  ammonium  oxalate.  It 
crystallises  in  prisms,  and  does  not  reduce  vanadic  acid.  The  corre- 
sponding potassium  salt  is  obtained  in  a  similar  way.  The  soditim  salt 
could  not  be  obtained. 

Action  of  Vanadic  acid  on  Normal  Oxalates. — When  vanadic  acid  is 
boiled  with  solutions  of  noimal  alkali  oxalates,  deep  yellow  solutions 
are  obtained,  which,  on  concentration,  deposit  red  acid  vanadates  and 
large  yellow  prisms  of  oxalovanadates.  The  two  compounds  are 
separated  mechanically. 

The  ammonium  salt,  3(!NH4)20,V206,4C203  +  4H2O,  the  potassitim 
salt,  3K20,V205,4C203  f  6H2O,  and  the  sodium  salt,  3]Sra20,Y205,4C203  + 
6II2O  have  been  prepared.  The  author  assigns  to  them  the  constitu- 
tion V202(OR)2(0'CO-COOR)4  +  xld.O.  They  are  easily  obtained 
pure  by  the  action  of  1  mol.  oi  a  noimal  vanadate,  E2OV2P5,  on  4  mols. 
of  an  acid  oxalate.  E.  C.  R. 


Preparation  of  Amylic  Pyruvate.  By  L.  Simon  (Bull.  Soc.  CMm. 
[3],  9,  \m— 1^1).— Amylic  pyruvate,  CHa'CO-COO-CcHu,  is  prepared 
by  heating  a  mixture  of  amyl  alcohol  with  anhydrous  pyruvic  acid 
in  molecular  proportion  for  several  hours  in  a  retlux  apparatus  under 
reduced  pressure  ;  the  product  is  then  slowly  distilled  from  the  water 
bath  under  a  pressure  of  10 — 15  mm.,  using  a  fractionating  column. 
The  yield  is  99  per  cent,  of  the  theoretical.  J.  B.  T. 
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Synthesis  of  a  Lactone  from  Formaldehyde  and  Pyruvic 
acid.       By    H.    Hosaeds    (Annalen,    276,    79— 82).— The     lactone 

',Q.^jj,pjjjs'>C(CH2-OH)2,    is   prepared   by  heating  pyravic    acid 

(1  mol.)  with  formic  acid  (4  mols.)  in  presence  of  water  and  calcium 
hydroxide  ;  it  crystallises  from  alcohol  in  Avhite  prisms,  melts  at  184°, 
and  is  very  easily  soluble  in  water.  When  boiled  with  alkalis,  it  yields 
salts  of  the  acid  C6H12O6.  The  calcium  salt  is  a  micro-crystalline 
substance.  Unlike  pyruvic  acid,  the  lactone  does  not  yield  a  com- 
pound with  phenylhydrazine,  and  it  furnishes  no  iodoform  when 
treated  with  iodine  and  soda.  A.  R.  L. 

Synthesis  of  a  Lactone  from  Formaldehyde  and  Levulinic 
acid.  By  P.  Rave  and  B.  Tollens  (Annalen,  276,  69—75). — The 
lactone  CioHieOe  is  obtained  by  keeping  a  mixture  of  levulinic  acid 
(50  grams),  40  per  cent,  formaldehyde  (250  grams),  water  (5  litres), 
and  barium  hydroxide  (200  grams)  for  14  days  with  frequent 
shaking,  subsequently  heating  it  to  boiling,  removing  the  barium  by 
means  of  sulphuric  acid,  and  evaporating  the  filtrate,  when  it  sepa- 
rates in  rhombic  tablets.  It  has  a  bitter  taste,  melts  at  174 — 176°, 
and  emits  a  penetrating  odour  when  ignited  on  platinum  foil.  A 
molecular  weight  determination  by  the  cryoscopic  method  showed 
that  the  above  is  the  molecular  formula.  The  triacetyl  derivative, 
CioHi303(OAc)3,  melts  at  161°.  The  authors  submit  the  following 
constitutional  formula  for  the  lactone, 

^^CR^^^^CR, CO^^-       A.  R.  L. 

Preparation  of  Mucic  acid  from  Gum  Arabic.  By  E.  Mau- 
MEN^  (Bull  Soc.  Ghim.  [3],  9,  138— 142).— The  variable  yield  of 
mucic  acid  is  partly  attributable  to  the  fact  that  little  attention  is 
generally  paid  to  the  concentration  and  proportion  of  the  nitric  acid 
employed,  and  partly  to  the  actual  condition  of  the  gum.  The  author 
discusses  the  first  of  these  points  at  length,  and  gives  details  of 
previous  work  on  the  subject ;  he  considers  that  gum  arabic  is  a 
mixture  of  two  varieties,  which  he  designates  by  a-  and  7- ;  both  of 
these  undei'go  condensation  on  heating  or  by  the  action  ot  sulphuric 
acid,  and  it  is  from  this  condensation  compound  that  mucic  acid  is 
chiefly  or  wholly  obtained.  By  previously  heating  the  gum  at  165° 
and  treating  it  with  a  dilute  nitric  acid  not  in  large  excess,  it  yielded 
as  much  as  65 — 69  per  cent,  of  mucic  acid.  Both  "condensed  "  and 
"  uncondensed  "  gum  are  present  in  wine  residues,  and  it  is  possible 
that  the  above  facts  may  throw  light  on  the  difficulty  of  obtaining  a 
constant  weight  of  wine  residues  at  100°.  J.  B.  T. 

Ethylic  Acetoacetate.  By  J.  U.  :N'ef  {Annalen,  276,  200—245; 
compare  Abstr.,  1892,  140). — By  the  action  of  benzoic  chloride  on 
the  metallic  derivatives  of  ethylic  acetoacetate  there  are  obtained 
ethylic  acetoacetate,  ethylic  a-benzoyl-y3-hydroxyisocrotonate,  ethylic 
dibenzoylacetoacetate,  and  ethylic  /3-benzoxyisocrotouate, 

OBz-GMelCH-COOEt. 


ORGANIC  CHEMISTRY.  62^ 

The  last-named  compound  crystallises  in  colourless  needles,  melts  at 
43°,  decomposes  when  heated  with  alcoholic  sodium  ethoxide  into 
ethylic  benzoate  and  ethylic  sodacetoacetate,  and  yields  y3-benzoyl- 
phenylhydrazine  and,  perhaps,  phenylmethylpyrazolone  when  treated 
with  an  ethereal  solution  of  phenylhydrazine ;  when  bromine  is 
added  to  its  solution  in  chloroform,  cooled  to  —15°,  a  dibromide 
appears  to  be  first  formed,  but  hydrogen  bromide  is  subsequently 
liberated,  and  the  final  products  are  ethylic  bromacetoacetate  and 
benzoic  bromide. 

The  neutral  compound  formed  by  the  action  of  acetic  chloride  on 
the  metallic  derivatives  of  ethylic  acetoacetate  is  not  ethylic  tri- 
acetylacetate  as  previously  stated  (loc.  cit.),  but  ethylic  fi-acetoxi/iso- 
crotonate,  OAcCMelCH'COOEt.  The  compound  absorbs  bromine 
(1  mol.)  at  —15°,  but  soon  afterwards  hydrogen  bromide  is  evolved, 
and  the  ultimate  products  are  ethylic  a-  and  7-bromacetoacetate  and 
acetic  bromide.  Ethylic  y6?-acetoxyisocrotonate  is  also  formed  on  boil- 
ing ethylic  acetoacetate  with  acetic  anhydride. 

The  author  confirms  Claisen's  observation  (Abstr.,  1892,  1070) 
that  his  so-called  ethylic  acetylcarbintricarboxylate  (loc.  cit.)  is 
ethylic  ^-carbethoxyisocrotonate  (ethylic  carboxyethylacetoacetate). 
This  compound  absorbs  bromine  (1  mol.)  at  —10°,  but  the  dibromide 
produced  is  partially  decomposed  on  distillation  even  under  di- 
minished pressure. 

mhylic  13-carbethoxyacrylate,  COOEt-CHiCH-O-OOOEt,  is  obtained 
by  treating  ethylic  sodioformylacetate  suspended  in  ether  with  ethylic 
chlorocarbonate  in  the  cold ;  it  is  a  colourless  oil  having  a  pleasant 
odour,  boils  at  135°  under  a  pressure  of  25  mm.,  dissolves  without 
alteration  in  nitric  acid  of  1*5  sp.  gr.,  and  forms  a  fairly  stable 
dibromide. 

T.,    ,.  .  COOEt-C-OAc         .     ^, 

Ethyhc  acetoxyfumarate,  H  ^^^-p,  ,  is   the   portion  01   the- 

product  insoluble  in  alkali  obtained  when  acetic  chloride  is 
added  to  ethylic  sodoxalacetate  suspended  in  ether;  it  boils  at 
150°  under  a  pressure  of  18  mm.,  and  is  decomposed  by  sodium 
ethoxide  and  ethylic  acetate  and  ethylic  sodoxalacetate  ;  it  absorbs 
bromine  (1  mol.)  at  —15°,  but  the  dibromide  decomposes  yielding 
ethylic  a-bromo-^-hydroxyfumarate  (Wislicenus'  ethylic  bromoxal- 
acetate,  Abstr.,  1890,  133).  The  portion  which  is  soluble  in  alkalis 
of  the  above-mentioned  product  of  the  action  of  acetic  chloride 
on  ethylic  sodoxalacetate,  is  a   mixture  of    ethylic  oxalacetate  and 

POOEt'P'OTT 
ethylic   a.-acetyl-fi-hydroxyfumaratey  II  .     The  latter  is 

a  colourless  oil,  boils  at  134 — 136"  under  a  pressure  of  10  mm.,  and 
decomposes  carbonates  in  the  cold ;  an  alcoholic  solution  gives  a 
deep  red  coloration  with  ferric  chloride.  Compounds  similar  to  those- 
just  described  are  obtained  from  ethylic  sodoxalacetate  and  benzoic 
chloride.  Ethylic  oxalacetate  is  identical  with  ethylic  hydroxy- 
fumarate,  for  the  author  finds  that  the  above-described  ethylic  acet- 
oxyfumarate  is  obtained  from  it  by  direct  acetylation.  When  ethylic 
oxalacetate  is  treated  with  phosphoric  chloride  at  50°,  ethylic  chloro- 
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fumarate  is  obtained,  which,  when  hydrolysed  with  alcoholic  potash, 
yields  clilorofuraaric  acid  (Perkin,  Trans.,  1888,  697). 

COOEt'C-OEt  ,     .      , 

Ethylic  ethoxyfumarate,  TT.p.POmr'f'   ^"^^^^^^  "7  gradually 

adding  ethylic  iodide  to  the  silver  derivative  of  ethylic  oxalacetate,  is 
an  oil  of  pleasant  odour;  its  sp.  gr.  is  1*06  at  22°,  it  boils  at  130^ 
under  a  pressure  of  11  mm.  or  at  136°  under  16  mm.  pressure.  It 
gives  no  coloration  with  ferric  chloride,  and  diifers,  therefore,  from 
ethylic  a-ethyl-yS-hydroxyfumarate  (Arnold,  Annalen^  246,  337 : 
Abstr.,  1888,  1179).  The  compound  absorbs  bromine  (1  mol.)  at 
—  15°,  and  on  distilling  the  dihromide,  it  decomposes  into  ethylic 
a-bromo-/3-efchoxyfumarate  boiling  at  160°  under  a  pressure  of  17  mm., 
and  apparently  ethyl  bromovinyl  ether,  carbonic  anhydride  being 
evolved. 

When  an  alcoholic  solution  of  ethylic  ethoxyfumarate  is  treated 
in  the  cold  with  sodium  ethoxide  (2  mols.),  the  sodium  salt  which 
separates  is  dissolved  in  water,  and  the  solution  acidified,  Jiydroxy- 

POOTl'P'OIT 
fumaric  acid,  tf  14 /-lr^r^TT»  ^^  obtained;    it  melts  at  172°  with 

decomposition,  and  its  aqueous  solution  gives  a  dark  red  coloration 
with  ferric  chloride  ;  when  treated  with  phenylhydrazine  hydrochlor- 
ide in  aqueous  solution,  phenylpyrazolonecarboxylic  acid  (Wislicenus, 
Abstr.,  1888,  1178)  is  formed. 

When  the  silver  derivative  of  ethylic  a- acetyl-yS-hydroxyisocro ton- 
ate  is  suspended  in  ether  and  treated  in  the  dark  with  ethylic  iodide, 
the  portion  of  the  product  soluble  in  alkalis  consists  chiefly  of  ethylic 
a-acetylacetoacetate.  When  the  portion  which  is  insoluble  in  alkalis 
is  heated  on  the  water-bath  with  alcoholic  sodium  ethoxide,  it  gives 
Friedrich's  ethoxyisocrotonic  a,cid  (Annalen,  219,328),  but  if  treated  in 
the  cold  with  the  same  reagent,  an  oil  is  obtained  boiling  at  190 — 195°, 
and  having  the  odour  of  ethylic  a-ethylacetoacetate.  A  lengthy  discus- 
sion of  these  results  concludes  the  paper.  A.  R.  L. 

Organic  Electrosyntheses.  By  S.  P.  Mulliken  {Amer.  Chem.  J., 
15,  523 — 533 ;  compare  Crum  Brown  and  Walker,  Abstr.,  1891, 
1192). — The  compounds  chosen  for  this  investigation  are  the  ketonic 
derivatives,  like  acetylacetone  and  ethylic  acetoacetate.  The  pro- 
ducts obtained  by  the  electrolysis  of  such  compounds  are  formed  by 
the  combination  of  the  anions,  so  that  they  are  identical  with  pro- 
ducts which  are  obtained  by  treating  the  silver  or  sodium  derivatives 
of  the  same  compounds  with  iodine.  The  electrolytic  cell  consisted  of 
a  glass  cylinder  surrounded  by  a  water  cooler,  rendered  necessary  by 
the  high  resistance  of  the  electrolyte.  The  anodes  were  spirals  of 
platinum  wire,  1 — 2  mm.  in  diameter,  and  the  cathodes  rectangular 
strips  of  platinum  foil,  almost  wide  enough,  when  folded  into  cylinders, 
to  surround  the  anodes.     The  current  used  was  -^ — \  ampere. 

The  electrolysis  of  diethylic  sodiomalonate  yields  tetrethylic 
ethanetetracarboxylate.  Ethylic  sodiomethanetricarboxylate  yields 
hexethylic  ethanehexacarhoxylate,  C(COOEt)3'C(COOEt)3,  which  forms 
whilje  crystals,  melts  at  101°  (corr.)  and  is  freely,  but  slowly,  soluble 
in  alcohol  and  in  ether. 
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The  electrolysis  of  acefcylacetone  might  be  expected,  if  Perkin's 
views  as  to  its  hydroxyketonic  character  (Trans.,  1892,  816)  be  cor- 
rect, to  yield  a  "  tetracetylethane."  The  compound  actually  obtained 
is  provisionally  termed  tetraceti/le thane  by  the  author,  and  is  regarded 

.      0H-CMe:C-C6Me   ,  ,,.       . 

as  havina:  the  constitution  i  ^  „,,      It  crystallises  m  colour- 

less  cubes,  melts  at  191*2°  (corr.),  and  is  very  sparingly  soluble  in  cold 
alcohol.  It  is  a  feeble  acid,  and  readily  absorbs  bromine.  The  same 
compound  was  prepared  by  treating  the  sodium  derivative  of  acetyl- 
acetone  with  iodine,  and  its  constitution  was,  to  a  certain  extent,  con- 
firmed by  the  formation  of  condensation  products  ;  thus,  when  boiled 
with  ammonium  acetate  solution,  and  then  with  dilute  sulphuric  acid 
and  a  pine-splinter,  it  yields  Knorr's  pyrroline  reaction,  showing  that 
5  :  2-dimethyl-3  :  4-diacefcylpyrroline  has  been  formed.  So,  also,  on 
treatment  with  strong  sulphuric  acid,  it  yields  the  condensation  pro- 
duct 2  ;  ^-dimethyl-2  :  S-diacetylfurfuranj  which  crystallises  in  white, 
felted  needles,  melts  at  63°,  and  dissolves  in  boiling  water. 

The  electrolysis  of  ethylic  acetoacetate  might  be  expected  to  yield 
ethylic  diacetosuccinate,  for  this  compound  is  the  product  of  the 
action  of  iodine  on  the  sodium  derivative.  It  was  found  difficult  to 
isolate  the  ethylic  diacetosuccinate  from  the  other  products  of  the 
electrolysis,  but  it  was  undoubtedly  present.  A.  G.  B. 

Nitrogen  Halogen  Compounds.  By  ¥.  Lengfeld  and  J.  Stieg- 
LiTZ  (Amer.  Ghem.  /.,  15,  504 — 518). — The  authors  prepared  methylic 
•nietliocarhoxyl-p-amidopropionate,  COOMe-NH-CHa'CHa'COOMe,  from 
methylic  y3-amidopropionate  and  methylic  chloroformate,  and  found 
that  it  is  identical  with  the  main  product  of  the  action  of  sodium 
methoxideand  methyl  alcohol  on  bromosuccinimide  (methylic  methoxy- 
succinamic  acid,  this  vol.,  i,  310),  whose  constitution  is  thus  settled. 
When  this  compound  is  treated  with  hydrochloric  acid,  /3-amido- 
propionic  acid  hydrochloride,  HCljlSTHa'CHo'CHa'COOH,  is  produced ; 
it  forms  white,  irregular  plates,  and  melts  at  122-5°.  /3-Amidopropionic 
acid  melts,  with  decomposition,  at  206°  (Hoogewerlf  and  Van  Dorp, 
Abstr.,  1891,  1216,  give  196° ;  Mulder  gives  180°) ;  an  improvement 
in  Hoogewerft"  and  Van  Dorp's  method  for  preparing  this  acid  {loc. 
clt.)  is  described.  The  sulphate  of  this  acid  crystallises  in  short, 
thick  prisms,  melts,  with  some  decomposition,  at  150°,  and  dissolves 
easily  in  water,  but  only  sparingly  in  alcohol. 

Methylic  /3-amidopropionate  hydrochloride  crystallises  in  lustrous, 
hygroscopic  scales,  and  melts  at  94 — 95".  The  hydrochloride  of  the 
ethylic  salt  crystallises  in  white  plates,  melts  at  65*5°,  and  dissolves 
easily  in  water,  alcohol,  and  chloroform. 

Methocarboxyl-/3-amidopropionic  acid  has  already  been  described  as 
methoxysuccinamic  acid  (this  vol.,  i,  310).  The  barium  and  silver 
salts  are  described  ;  the  ethylic  salt  is  a  colourless  oil  which  solidifies 
in  a  freezing  mixture,  and  melts  at  15'5°.     The  amide, 

C00Me-NH-CHo-CH,-C0NH2, 

crystallises  in  colourless,  broa.d,  orthorhombic  plates,  with  sharply 
defined  lines  of  cleavage;  it  melts  at  142'5°. 
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Methylic  elJiocarhoxyl'^-amidofropionate^ 

COOEt-NH-CH2-CH2-COOMe, 

prepared  by  treating  methylic  /3-ainidopropionate  hydrochloride  witli 
silver  oxide  and  ethylic  chloroformate,  is  an  oil  which  boils  at 
134 — 137°  (15  mm.),  and  melts  below  0°.  The  acid  itself  forms 
colourless  crystals,  melting  at  59°.  The  amide  also  forms  colourless 
crystals,  and  melts  at  120"5°. 

Bimethy  lie  succino-^-  ure'idojpropionate^ 

COOMe-CHa-CH^-NH-CO-NH-CH^-CH^-COOMe, 

melts  at  65*5°.  By  mild  hydrolysis,  it  yields  succinic  acid  and 
^-ureidopropionic  acid.  Concentrated  hydrochloric  acid  decomposes 
it  into  succinic  acid  and  /3-lactyl carbamide. 

Methylic  jB-iire'idopropionate,  NHa-CO-NH-CHg-CHa-COOMe,  is  ob- 
tained by  the  action  of  potassium  cyanate  on  methylic  amidopropion- 
ate  hydrochloride  ;  it  forms  colourless,  long,  flat  prisms,  melts  at  66*5°, 
and  is  easily  soluble  in  water,  alcohol,  and  chloroform.  ^-Ureidoprop- 
ionic  acid  melts  with  evolution  of  gas  at  170 — 171°  ;  it  is  very  un- 
stable, readily  losing  water  with  formation  of  yS-lactylcarbamide  ;  the 
potassium  salt  was  prepared  and  found  to  be  very  hygroscopic,  and  to 
melt  at  100°. 

p-Lactylcarhamide,   i     '         attt»  ^®^*s  ^*  272°  with  decomposition  ; 
0x12*00  *  JN  JbL 

it  is  neutral  and  insoluble  in  sodium  carbonate,  but  soluble  in  caustic 

r.,       ..       n    .       .       CHa-NH-CO 
alkalis.     The  silver  derivative,   i  _  ^^  Jr  *    »  ^^s  prepared. 

CHa'CO-JNAg 

A.  G.  B. 

Amidomaleamide  and  Oxysuccinamide.  By  B.  T.  Mamekt 
(^Compt.  rend.,  117,  167 — 170). — Amidomaleamide, 

CONHa-CCNHoJICH-CONHo, 

is  formed  by  the  action  of  aqueous  ammonia  on  ethylic  chlorofumarate 
in  the  cold ;  after  two  days,  the  amide  crystallises  out  in  dull,  opaque, 
yellowish, prismatic  crystals,  melting, with  decomposition,  at  190 — 195°. 
It  is  decomposed  by  hot  alkalis,  and  is  hydrolysed  by  cold  alkalis  into 
the  alkali  amidomaleamate,  CONH2'C(NH2):CH-COOR.  The  corre- 
sponding copper  salt  is  described.  When  treated  with  hot  aqueous 
phenylhydrazine  acetate,  ammonia  is  eliminated,  and  phenylhydrazo- 
5^*ccMiamicZe,i]SrHPh-N:C(CONH2)-CH2-CONH2,  is  formed;  this  crys- 
tallises in  colourless  needles,  is  optically  active,  and  melts,  with  de- 
composition, at  180".  When  amidomaleamide  is  hydrolysed  with 
dilute  sulphuric  acid,  it  is  transformed  into  oxysuccinamide , 

CONH2-CO-CH2'CO]S'H2, 

which  crystallises  in  small,  colourless  needles,  and  melts,  with  decom- 
position, at  180°.  It  gives  a  characteristic  red  coloration  with  ferric 
chloride,  and  with  copper  sulphate  and  phenylhydrazine  acetate,  yields 
the  amidomaleamate  and  hydrazone  mentioned  above.  Sodium 
amalgam  converts  it  into  malic  acid.  Jn.  W. 
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Essential  Oil  of  Cochlearia  armoracia.  By  G.  Sani  (Real. 
Accad.  Line,  1892,  ii,  17 — 18). — A  glucoside  contained  in  Cochlearia 
armoracia  undero^oes  hydrolysis  when  the  bruised  roots,  gathered 
during  the  autumn  or  winter,  are  left  for  24  hours  in  contact  with 
water;  the  essential  oil  and  a  little  sulphur  are  then  extracted  with 
ether.  On  evaporating  the  ethereal  solution,  a  residue  of  allyl- 
tliiocarbimide  is  obtained;  the  roots  therefore  contain  potassium 
myronate.  ,  W.  J.  P. 

Isomeric  Thetines.  By  G.  Carrara  (Gazzetta,  23,  i,  493 — 509; 
compare  Brown  and  Letts,  Trans.  Edin.  R.  Soc,  28,  561). — Methyl- 
ethylthetine  bromide,  SMeEtBr'CH2'C00H,  is  readily  prepared  by  the 
action  of  bromacetic  acid  on  methylic  ethylic  sulphide  in  the  cold ;  it 
forms  highly  deliquescent,  rhombohedral- shaped  crystals  melting  at 
84°  with  decomposition,  and  is  soluble  in  alcohol,  but  not  in  ether  or 
benzene.  It  has  an  acid  reaction,  and  is  shown  by  cryoscopic  de- 
terminations to  undergo  dissociation  in  aqueous  solution.  The 
corresponding  platinochloride,  (C5Hio02S)2,H2PtCl6,  forms  red,  ortho- 
rhombic  crystals,  a  :  h  :  c  =  0*9462  :  1  :  1-0133,  which  melt  at  167° 

with  decomposition.  MethylethyltJietine,  SMeEt<[prT  ]>C0,  is  ob- 
tained by  treating  the  aqueous  solution  of  its  bromide  with  moist 
silver  oxide,  and  distilling  off  the  water  under  reduced  pressure.  It 
is  a  white,  deliquescent  substance,  and  is  neutral  to  litmus ;  cryo- 
scopic experiments  in  water  and  acetic  acid,  and  boiling  point  deter- 
minations of  alcoholic  solutions,  seem  to  indicate  that  the  anhydride 
does  not  become  hydrated  in  aqueous  solution. 

Dimethyl-OL-propionylthetine  hroTnide,  SBrMe2'CIIMe'C00H,  an  iso- 
meride  of  the  preceding  bromide,  is  obtained  from  methylic  sulphide 
and  a-bromopropionic  acid.  It  forms  small,  rectangular  tablets 
melting  at  84 — 85°  with  decomposition,  and  is  very  deliquescent; 
cryoscopic  determinations  show  it  to  be  completely  dissociated  in 
aqueous  solutions.  The  platinochloride,  (C5Hio02S)2,H2PtCl6,2H20, 
forms  monosymmetric  prisms,  a  :  b  :  c  =  2*313  :  1  :  3*051  ;  (3  =  83°  23', 
which  melt  at  105 — 106°.  Its  purification  is  difficult,  owing  to  inter- 
mixture with  the  platinochlorides  of  dimethylethylsulphine  and 
trimethylsulphine  ;  these  sulphines  are  produced  by  decomposition 
of  the  thetine  during  the  evaporation  of  its  aqueous  solution.  Dimethyl- 

cc-propionylthetine,  SMe2<Cpri]VT  ^CO,  is  obtained   by  treating  the 

aqueous  solution  of  the  bromide  with  moist  silver  oxide;  it  is  a  very 
deliquescent,  white  substance,  and  gives  similar  results  to  it^  isomeride 
in  cryoscopic  determinations. 

Dimethyl- ^-propionylthetine  bromide,  C5Hii02SBr,  is  prepared  by 
heating  a  mixture  of  /J-bromopropionic  acid  and  methylic  sulphide. 
It  is  less  deliquescent  than  its  isomerides,  and  forms  beautiful,  white 
needles  which  melt  at  115°  with  decomposition.  The  platinochloride, 
(C5Hio02S)2,HoPtCl6,  crystallises  in  anhydrous  anorthic  needles, 
a:b  :  c  =  1087  :  1  :  1*071 ;  a  =  77°  35',  /3  =  121°  42',  7  =  101°  31'. 
The  thetine  itself  could  not  be  prepared  in  a  pure  state,  being  much 
less  stable  than  its  isomerides.  W.  J.  P. 
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Synthesis  of  Mercaptothiazoles.  By  A.  Miolati  {Gazzetta,  23, 
i,  575 — 580). — The  author  has  succeeded  in  sjnthesising  the  mer- 
captothiazoles by  an  extension  of  the  process  by  which  he  determinod 
the  constitution  of  the  so-called  rhodanic  acid  (Abstr.,  1891,  943)  ; 
the  new  method  depends  on  a  condensation  of  the  a-halogenated 
ketones  with  ammonium  dithiocarbamate. 

CrSH  rS'COOFf 

Ethylic  methylmercaptothiazolecarboxylate,  N«^         I  is 

obtained  on  heating  ammonium  dithiocarbamate  with  ethylic  chlor- 
acetoacetate ;  it  forms  white  needles  meltinor  at  141°,  and  is  insoluble 
in  water,  but  soluble  in  alcohol  or  ether.  Its  alcoholic  solution  pre- 
cipitates salts  of  silver  and  mercury.  On  dissolving  it  in  potash  and 
acidifying  the  solution,  the  corresponding  acid  separates ;  it  is 
obtained  as  a  crystalline  powder  which  melts  at  211 — 212°  with 
decomposition,  and  is  soluble  in  alcohol,  ether,  or  boiling  water. 

On    heating    ammonium    dithiocarbamate    with    chloracetone   in 

alcoholic  solutwn,  methyl  niercaptothiazole,  N«^         I        is  obtained; 

OMe CH 

it  melts  at  89 — 90^,  and  is  soluble  in  the  ordinary  organic  solvents. 
.      ,    ,, /C(SH)-S       . 
Phtnylmercaptothiazole,  J^^^t)u nxr'  ^^  prepared  by  the  action  of 

ammonium  dithiocarbamate  on  bromacetophenone  ;  it  forms  mono- 
symmetric  crystals  which  melt  at  168°.  It  is  accompanied  by  a 
substance  melting  at  114°,  possibly  dithiocarbamineacetophenone. 

VV.  J.  P. 
Condensation  of  Aliphatic  Alcohols  with  Aromatic  Hydro- 
carbons. By  A.  BiiOCHET  and  P.  le  Boulexger  (Compt.  rend.,  117, 
235 — 238). — When  benzene  (1  part)  is  heated  with  alcohol  (2  parts) 
and  sulphuric  acid  (4  parts)  in  a  sealed  tube  at  175 — 200°  for  3 — 4 
hours,  ethylbenzeue,  boiling  at  137°,  and  hexethylbenzene,  melting  at 
123°,  are  formed.  Similar  results  are  obtained  with  normal  propyl 
alcohol,  hexapropylbenzene,  melting  at  118°,  being  formed,  as  well  as 
liquid  hydrocarbons,  boiling  at  210 — 240°.  The  yield  of  mixed  hydro- 
carbons is  50  per  cent.  Isobutyl  alcohol  yields  a  butylbenzene,  boil- 
ing at  167 — 168°,  and  a  dibutylbenzene,  boiling  at  230—240°.  The 
mechanism  of  the  reaction  appears  to  be  exhibited  in  the  case  of 
hexyl  alcohol,  benzenesulphonic  acid  being  formed,  and  recognised 
by  conversion  into  its  calcium  salt  and  into  phenol.  The  hydrogen 
hexylic  sulphate  first  formed  appears  to  react  with  the  benzene  accord- 
ing to  the  equation 

OH-SO^-OCeH.a  +  2CeHe  =  CeH.'SOaH  +   CeH^-CeHia  +  H^O. 

Hydrogen  alkylic  sulphates,  however,  when  separately  prepared,  do 
not  seem  to  have  any  such  action  on  benzene ;  neither  do  the  aromatic 
sulphonic  acids  react  with  the  alcohols.  Jn.  W. 

Ethereal  Oil  of  the  Seeds  of  Cicuta  virosa.  By  J.  Trapp 
{Arch.  Fharm.,  231,  212 — 213). — In  1858  the  author  prepared  an 
ethereal  oil  by  distillation  of  the  dried  seeds  of  Cicuta  virosa  with 
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water;  it  resembles  Roman  camia  oil  in  taste  and  odour,  and  consists 
chiefly  of  cymene  and  cuminaldehyde.  J.  B,  T. 

Condensation  of  Hydrocarbons  of  the  Benzene  Series  with 
those  of  the  Ethylene  Series.  By  A.  Brocket  (Gompt.  rend.,  117, 
115 — 118). — Cry  stall  isable  benzene  is  mixed  vvitli  a  small  qnantity 
of  normal  a-hexylene  and  agitated  with  about  10  per  cent,  of  ordinary 
sulphuric  acid;  development  of  heat  and  evolution  of  sulphur- 
ous anhydride  ensue,  and  the  liquid  blackens.  When  the  action, 
ceases,  a  further  quantity  of  hexylene  is  added,  and  this  process  is  con- 
tinned  until  1  part  of  hexylene  has  been  added  for  every  2  parts  of 
benzene.  The  acid  must  be  renewed  at  least  once  towards  the  end  of 
the  operation.  The  upper  layer  of  liquid  is  decanted  and  washed  first 
with  water  and  afterwards  with  sodium  hydroxide  solution,  and  frac- 
tionated ;  the  product  is  hexylbenzene,  formed  simply  by  direct  com- 
bination, and  the  yield  is  about  50  per  cent.  It  is  a  colourless, 
mobile  liquid,  boiling  at  208°  under  ordinary  pressure;  sp.  gr.  at 
1574°  =  0'869  ;  refractive  index  n  =  1*492  ;  molecular  refractive 
power  (new  formula)  =  5393.  It  combines  with  bromine  in  the 
cold,  with  immediate  evolution  of  hydrogen  bromide.  It  yields  a 
monosulphonic  acid,  the  barium  salt  of  which  crystallises  with  2fcl20 
in  large,  nacreous  lamellae,  soluble  in  water  or  alcohol,  especially  on 
heating.     The  calcium  salt  is  similar. 

Hexylbenzene  reduces  potassium  manganate  and  permanganate 
slowly  in  the  cold,  and  more  rapidly  on  heating  ;  the  molecule  seems 
to  be  completely  broken  up,  and  only  a  small  quantity  of  oxalic  acid 
is  obtained.  Nitric  acid,  somewhat  diluted,  yields  benzoic  acid,  and 
if  the  hydrocarbon  is  allowed  to  fall  drop  by  drop  into  a  boiling 
solution  of  chromic  acid  mixture,  formic  acid  is  one  of  the  products  of 
oxidation.  It  would  seem,  therefore,  that  this  hexylbenzene  is 
methylbutyltoluene  or  methylbutylphenylmethane. 

This  method  of  synthesis  is  a  general  one.  Toluene  behaves  like 
benzene,  but  amylene  gives  less  satisfactory  yields  than  hexylene. 

C.  H.  B. 

Identity  of  the  Hydrocarbon  C7H,4  derived  from  Perseitol 
and  from  Resin  Oil  with  Heptanaphthene.  By  L.  Maquenne 
(Bull  Soc.  Chim.  [3],  9,  129— 131).— The  hydrocarbon  CH^  is 
shown  to  be  identical  with  heptanaphthene  from  Russian  petroleum 
by  a  comparison  of  their  colour  reactions  and  physical  constants  ;  the 
former  compound  has,  however,  been  shown  to  be  hexahydrotoluene 
(compare  Abstr.,  1892,  1065),  and  it  is  also  identical  with  that  from 
essence  of  resin  and  with  Markovnikoff's  hydrocarbon  frorp.  suberonyl 
alcohol  (this  vol.,  i,  13).     Heptiue  is  therefore  a  methjlcyclohexane. 

J.  B.  T. 

A  Decanaphthene  from  Caucasian  Petroleum.  By  W.  Rude- 
VITSCH  (J.  pr.  Chem.  [2],  48,  188 — 191). — The  production  of  terpenes 
from  naphthenes  has  not  heretofore  been  effected  ;  the  author  has 
again  attempted  it.  A  decanaphthene  (b.  p.  168 — 170°;  sp.  gr.  at 
070°  =  0*8073)  was  chlorinated,  whereby  two  chlorides,  boiling 
respectively  at  213—215°  and  215—218",  and  of  sp.  gr.  at  0°/0°  of 
0*9574  and   0*9644,  were  obtained.     Both  these  chlorides  were  con- 
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verted  into  naplithylenes,  -which  boiled  afc  167 — 168°  and  169 — 172* 
respectively;  the  former  resembles  Berkenheim's  menthene  (Abstr., 
1892,  866).  Besides  these  naphthylenes,  decanaphthenyl  acetate^ 
CHs'COOCioHig,  was  prepared ;  it  is  colourless,  viscid,  and  of  fruity 
odour;  it  boils  at  237-5— 239-5°  (corr.),  and  its  sp.  gr.  at  0°/0°  is 
0-9323.  On  hydrolysis,  it  yields  decanaphthene  alcohol,  which  is 
colourless,  viscid,  and  of  characteristic  odour;  its  sp.  gr.  at  0°/0°  is 
0-9064,  and  it  boils  at  223-5 — 225-5°  (corr.)  ;  the  action  of  carbanil 
on  this  alcohol  gives  rise  to  vitreous  needles  which  melt  at  232 — 234**. 

To  obtain  a  CioHie  hydrocarbon,  the  two  naphthylenes  were  mixed, 
converted  into  dibromides,  and  distilled  with  quinoline,  but  the 
origiual  hydrocarbons  were  regenerated.  When  menthene  dibroraide 
is  similarly  treated,  it  yields  a  CioHie  hydrocarbon  identical  with  that 
obtained  from  the  same  bromide  by  treatment  with  alcoholic  potash 
(Berkenheim,  loo.  cit.).  When  the  naphthylene  boiling  at  167 — 169* 
was  heated  with  cupric  sulphate  according  to  Briihl's  method  (Abstr., 
1892,  200),  a  hydrocarbon,  C20H16  (b.  p.  173—176"),  was  isolated. 

The  above  reactions  go  to  prove  that  the  decanaphthene  from 
petroleum  is  not  identical  with  Berkenheim's  menthonaphthene 
(Abstr.,  1892,  866).  A.  G.  B. 

Structure  of  Nitro-compounds  and  of  the  Oxides  of  Nitro- 
gen. By  A.  L.  PoTiLiTziN  (/.  Russ.  Chem.  Soc,  25,  75— 79) —The 
author   considers   it   probable    that    aromatic    nitro-compounds   are 

derivatives  of  nitric  acid,  and  contain  the  group  — ^^Cq  '»  whilst 
fatty  nitro-compoands  are  derived  from  nitrous  acid,  containing  the 
group  — N<^  I  .  Nitroles  and  nitrolic  acids  he  considers  to  be  deriva- 
tives of  hyponitrous  acid,  with  the  group  — W.O.  J.  W. 

Derivatives  of  Paratertiarybutylphenol.  By  K.  Jkdltcka 
(/.  pr.  Chem.  [2],  48,  97 — 112). — D  in  itroparatertiary  butyl  phenol 
(m.  p.  93°  ;  Abstr.,  1881,  898)  has  the  constitution 

[CMca  :  (NOa)^  :  OH  =  4  :  2  :  6  :  1], 

for  when  treated  with  concentrated  nitric  acid  it  yields  picric  acid. 
The  methyl  derivative  of  this  phenol,  CMe3'C6H2(N02)2'OMe,  crys- 
tallises in  pale-yellow  laminae,  melts  at  101 — 102°,  and  dissolves 
easily  in  hot  alcohol  but  not  in  water;  when  heated  with  aqueous 
ammonia  at  120 — 130°,  it  affords  a  good  yield  of  the  corresponding 
dmitrobutylaniline  (Abstr.,  1888,  823).  The  ethyl  derivative  is 
similar  in  properties,  but  melts  at  95 — 96°. 

Triamidotertiaryhutylhenzene  [CMca :  (N'H2)3  =  4:2:6:  1],  resulting 
from  the  reduction  of  the  dinitrobutylaniline,  crystallises  in  flat, 
colourless  prisms,  which  become  brown  on  exposure  to  the  air ;  it  melts 
at  156 — 157°  and  dissolves  in  alcohol  and  in  ether,  but  only  sparingly 
in  water;  it  is  a  bi-acid  base.  The  hydrochloride^  CioHnN3,2HCl,  and 
oxalate,  CioHi7N3,C2H204,  are  described. 

Triacetamidotertiaryhutylbenzene    [CMcs :  (NHAc)3  =  4:2:6:1] 
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crystallises  in  colourless  needles,  melts  at  220°,  and   dissolves  freely 

in  alcohol,  but  only  sparingly  in  water  and  benzene. 

As  the  amido-groups  in  this  triamidobutylbenzene  are  adjacent,  the 

compound  condenses  easily  with  orthodiketones  to  form  phenazines. 

C  H  'CN 
FhenantJiramidotertiaryhutylphenazine,       i  i  *    '>C6H2(CMe3)*NH2, 

forms  orange-red  needles,  melts  at  219 — 220°,  and  dissolves  in  hot 
alcohol,  ether,  and  benzene,  but  not  in  water.  Benzilamidotertiary- 
hutylphenazine,  C2N2Ph2'.C6H4(CMe3)']S"H2j  crystallises  in  yellow  needles, 
melts  at  124 — 125°,  and  resembles  the  preceding  phenazine  in  its 
behaviour  towards  solvents. 

Nitrodiamidotertiaryhutylhenzene  crystallises  in  red  needles,  melts 
at  104 — 105*^,  and  dissolves  sparingly  in  water,  but  freely  in  alcohol 
or  ether.     It  is  a  feeble,  mon-acid  base  ;  the  hydrochloride^ 

CioHi5N302,HCl, 
and  sulphate,  (CioHi5N302)2,H2S04,  are  described.  With  orthodi- 
ketones, it  yields  phenazines  such  as  phenanthronitrotertiarybutyl- 
phenazine,  Ci2H8!C2N2-C6H2(OMe3)*N02,  which  crystallises  in  yellowish 
needles,  melts  at  23f5 — 286°,  and  dissolves  freely  in  benzene ;  and 
henzilnitrotertiarybutylphenazine,  C2N2Ph2!C6H2(CMe3)*N02,  which 
forms  brownish,  lustrous  laminae,  melts  at  195 — 196°,  and  behaves 
similarly  towards  solvents. 

By  azotising  the  diamido-compound,  nitrazimidotertiarybiitylbenzene, 

NH 
CMe3-C6H2(N02X2  ]\j-^^j   is   obtained;    this    crystallises  in  flesh- 
coloured  laminae,  melts  at  205°  (later,  the  m.  p.  210 — 211°  is  given), 
and  dissolves  freely  in  alcohol  and  benzene,  but  not  in  water;  it  is 
feebly  acid,  yielding  a  crystalline  sodium  derivative,  CioHnNaNiO. 

By  treatment  with  acetic  chloride,  the  nitrodiamidobutylbenzene 
yields  nitrotertiarybutylphenylenethenylamidine, 

CMe3-C6H2(N02)<^^>CMe, 

which  forms  brownish  prisms,  melts  at  258°,  and  dissolves  sparingly 
in  water,  but  freely  in  alcohol  and  in  ether.  The  hydrochloride, 
Ci2Hi5N302,HCl,  was  analysed.  When  concentrated  formic  acid  is 
substituted   for    acetic    chloride,    nitrotertiarybutylphenylenemethevyl- 

amidine,  CMe3'C6H2(NOa)  <_  -p^J>CH,  is  obtained ;    this  crystallises 

in  pale-brown  tables  and  prisms,  melts  at  261°,  and  has  the  same 
solubility  as  the  ethenyl  base.  With  benzoic  chloride,  dibenzoyl- 
diamidonit')vtertiarybutylbenzene,CMes'CeH.2(NB.Bz)'i'^0'i,  is  obtained ; 
this  crystallises  in  white  needles,  melts  at  245 — 246°,  and  dissolves  in 
hot  alcohol  but  not  in  water.  A.  Gr.  B. 

Action  of  Sulphuric  Acid  on  Catechol  and  on  Homocate- 
Chol.  By  H.  Cousin  (Compt.  rend.,  117,  113 — 115). — When  catechol 
is  allowed  to  remain  for  several  days  in  contact  with  twice  its  weight 
of  concentrated  sulphuric  acid,  it  yields  a  monosulphonic  acid, 
C6H3(OH)2*S03H,  the  barium  salt  of  which  crystallises  with  4H2O  in 
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Rtnall,  rectangular  prisms,  soluble  in  water,  but  only  slif^litlj  soluble 
in  alcohol,  whilst  the  potassium  salt  crystallises  in  anhydrous,  silky 
needles,  very  soluble  in  water,  but  insoluble  in  cold  alcohol.  With 
ferric  chloride,  the  solutions  give  a  green  coloration.  The  free  acid 
crystallises  in  stellate  groups  of  slender  neeiles,  which  melt  at 
^S — 54°,  are  very  deliquescent,  dissolve  in  water  and  alcohol,  and 
darken  rapidly  when  exposed  to  lis^ht.  This  acid  seems  to  be  isomeric 
with  that  obtained  by  Barth  and  Schmidt  by  the  action  of  fused 
pot'^ssium  hydroxide  on  one  of  the  disulphonated  phenols. 

When  heated  with  sulphuric  acid  at  130°,  catechol  is  partly  de- 
composed, but,  if  heated  for  half  an  hour  on  a  water  bath  with  5  parts 
of  sulphuric  acid  containing  30  per  cent,  of  the  anhydride,  it  yields  a 
disulphonic  acid,  CrtH2(OH)2 (80311)2,  which,  when  strongly  cooled, 
crystallises  in  stellate  groups  of  needles.  The  potassium  salt  crystal- 
lises with  IH2O  in  small,  oblique  prisms,  very  soluble  in  water,  but 
only  slightly  so  in  alcohol.  The  barium  salt  forms  microscopic 
prisms,  very  slightly  soluble  in  cold  water,  but  somewhat  more  so  in 
hot  water. 

Homocatechol  yields  only  a  raonosulphonic  acid  even  when  the 
temperature  and  the  proportion  of  sulphuric  acid  are  varied,  or  if  an 
acid  containing  30  per  cent,  of  anhydride  is  used.  It  crystallises  in 
long  needles  melting  at  93 — 94°,  is  deliquescent,  very  soluble  in 
alcohol  or  ether,  and  becoKkes  brown  when  exposed  to  light.  The 
best  results  are  obtained  by  heating  the  homocatechol  on  the  water 
bath  for  four  hours  with  twice  its  weight  of  sulphuric  acid  containing 
30  per  cent,  of  the  anhydride.  The  barium  salt  crystallises  with 
3H2O  in  small,  brilliant,  transparent,  elongated  prisms,  very  slightly 
soluble  in  cold  water,  more  so  in  boiling  water,  insoluble  in  alcohol. 
The  potassium  salt  crystallises  with  IH2O  in  spherical  masses  of 
slender  needles,  very  soluble  in  water,  and  insoluble  in  boiling  ab- 
solute alcohol.  Both  salts  become  rose-coloured  when  exposed  to 
light.  C.  H.  B. 

Derivatives  of  Phenylenedi amine.  By  P.  Gucci  (Gazzetta,  23, 
i,  295 — 300;  compare  Abstr.,  1888,  588).— Billeter  and  Steiner 
(Abstr.,  1887,  366)  have  prepared  orthophenylenethiocarbimide  by 
the  action  of  thionyl  chloride  on  orthophenylenediamine  ;  the  author 
obtained  it  by  heating  the  latter  substance  with  carbon  bisulphide 
and  absolute  alcohol  in  a  sealed  tube  at  100°.  It  separates  from 
alcoholic  solution  in  iridescent  plates  melting  at  296 — 297°  with 
slight  decomposition.  The  para-ieomeride,  first  prepared  by  Lellmann 
(^Armalen,  221,  9)  may  be  obtained  b}'  an  analogous  method. 

W.  J.  P. 

Metallic  Derivatives  of  Gallanilide.  By  P.  Cazeneuve  {Compt. 
rend.,  117,  47 — 50). — When  a  mixture  of  gallanilide  and  sodium 
hydroxide  is  dissolved  in  a  very  small  quantity  of  hot  water,  gall- 
anilide separates  on  cooling,  and  disodium  gallanilide  remains  in 
solution,  but  cannot  be  crystallised.  The  liquid  gradually  blackens 
in  consequence  of  oxidation.  With  calcium  hydroxide  or  barium 
hydroxide  solution,  gallanilide  yields  a  white  precipitate  containing 
only  1  atom  of  the  metal,  NHPh-CO-C6H2(OH):02M".     Zinc  acetate 
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in  aqueous  solution  yields  the  analogous  zinc  salt  as  an  insoluble, 
white  precipitate  ;  but  it  this  is  dissolved  in  excess  of  gallanilide, 
it  yields  the  monobasic  salt,  which  crystallises  in  yellowish  plates. 
]f,  on  the  other  hand,  zinc  acetate  in  the  pr-per  proportion  is  added 
to  a  solution  of  gallanilide,  containing  just  sufficient  ammonia  to 
neutralise  the  v/hole  of  the  acetic  acid,  the  tribasic  zinc  salt  is 
obtained.  Lead  acetate  yields  only  the  bibasic  salt ;  mercuric  and' 
cupric  acetates  give  no  definite  products. 

Gallanilide  yields  insoluble  precipitates  with  alkaloids,  and  with 
aniline  it  forms  the  cry  stall  i  sable  compound 

NHPh-CO-C6H2(OH)3,2NH2Ph.  C.  H.  B. 

Decomposition  of  Diazobenzene  Sulphate  in  Isoamyl  Alco- 
hol. By  W.  R.  Orxdorff  and  C.  G.  Hopkins  (Aoner.  Chein.  y.,  15, 
618 — 523). — The  mixture  of  diazobenzene  sulphate  and  isoamyl  alcohol 
was  heated  below  100°,  using  a  reflux  condenser.  The  products 
of  the  reaction  were  found  to  be  phenol,  isoamyl  phenyl  ether, 
benzene,  isovaleraldehyde,  nitrogen,  and  sulphuric  acid.  When  meta- 
nitrodiazobenzene  sulphate  was  similarly  treated,  nitrobenzene,  iso- 
valeraldehyde, nitrogen,  and  much  metadinitrobydroxyazobenzene, 
but  no  metanitrophenol,  were  found  among  the  products  of  the  de- 
composition. A.  G.  B. 

Reaction  of  Alcohols  with  Paradiazobenzenesulphonic  acid. 

By  W.  B.  Shober  {Amer.  Chem.  /.,  15,  379 — 391;  compare  this 
vol.,  i,  325). — The  alcohols  were  heated  with  the  acid  at  different 
pressures,  and  the  products  identified  by  conversion  into  amides 
through  the  chlorides.  The  following  conclusions  as  to  the  course  of 
the  reactions  are  drawn : — (1.)  When  paradiazobenzenesulphonic 
acid  is  decomposed  with  methyl  alcohol  under  diminished  pressure, 
benzenesulphonic  acid  alone  is  produced.  (2.)  At  the  ordinary  pres- 
sure both  benzenesulphonic  acid  and  paramethoxybenzenesulphonic 
acid  are  formed.  (3.)  At  a  plus  pressure  of  350  mm.  both  products 
are  formed.  (4.)  At  a  plus  pressure  of  850  mm.  both  compounds  are 
formed,  but  the  methoxy-acid  predominates.  (5.)  At  a  pressure  of 
about  30  atmospheres  the  methoxy-acid  alone  is  produced.  (6.)  When 
ethyl  alcohol  is  used  at  various  pressures  up  to  850  mm.,  benzene- 
sulphonic acid  alone  is  produced.  (7.)  When  propyl  alcohol  is  used 
under  the  same  conditions,  benzejiesulphonic  acid  only  is  formed. 

Parametlioxybenzenesulphonamide  crystallises  in  long,  slender 
needles,  melts  at  113",  and  is  soluble  in  hot  water  and  in  alcohol  ; 
when  attacked  by  fuming  nitric  acid,  it  is  converted  into  liietadinitro- 
benzene. 

For  the  preparation  of  anisoil  the  author  recommends  that  diazo- 
benzene nitrate  and  methyl  alcohol  be  heated  together  until  the 
temperature  rises  to  45°.  Anisoil  is  converted  into  anisoildisulphonic 
acid  by  the  action  of  ordinary  concentrated  sulphuric  acid. 

A.  G.  B. 
Action  of  Phenylhydrazine  on  Ethylene  Chlorhydrin.    By 
U.  Alvisi  {Gazzetta,  23,  i,  529—535  ;    compare  Abstr.,  1892,  884).— 
On  boiling  a  benzene  solution  of  ethylene  chlorhydrin  with  phenyl- 
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hydrazine,  tlie  hydrochloride  of  the  latter  is  deposited  and  nitropren 
is  evolved  ;  salts  of  ammoniam,  aniline,  and  glyoxaldiphenylhydr- 
azine  remain  in  solution.  W.  J.  P. 

Constitution  of  Colouring  Matters  of  the  Rosaniline  Group. 
By  Prud'homme  and  C.  Rabaut  (Compt.  remd.,  117,  40 — 42). — When 
a  current  of  dry  ammonia  gas  is  passed  over  finely-powdered  rosanil- 
ine hydrochloride,  previously  dried  at  100°  in  a  vacuum,  there  is 
development  of  heat,  and  the  green,  lustrous  salt  is  converted  into  a 
violet-purple  powder  which  finally  becomes  pale  carmine.  The  first 
change  corresponds  with  the  absorption  of  1  mol.,  and  the  final 
change  with  the  absorption  of  2  mols.,  of  ammonia  by  1  mol.  of  the 
salt.  The  whole  of  the  absorbed  gas  is  given  off  on  gently  heating, 
and  even  in  the  cold  in  a  dry  vacuum.  Hexamethylrosaniline-violet, 
when  treated  in  the  same  way,  yields  first  an  indigo-blue,  and  then  a 
violet-grey  product,  strictly  analogous  in  composition  to  the  two 
compounds  just  described,  and  the  whole  of  the  ammonia  is  likewise 
given  off  in  a  dry  vacuum  in  the  cold.  Aniline  hydrochloride,  under 
similar  conditions,  is  completely  decomposed  by  the  ammonia  which 
it  absorbs,  and,  since  the  hydrochlorides  of  the  secondary  amines  are 
less  stable  than  those  of  the  primary  amines,  the  author  regards 
these  results  as  affording  further  support  to  Rosenstiehl's  view  that 
the  rosanilines  are  not  salts  of  amines.  C.  H.  B. 

Nitroquinol.  By  K.  Elbs  (J.  pr.  Chem.  [2],  48,  179—185).— 
Nitroquinol  [NO2  :  (0H)2  =  2:1:4]  is  prepared  by  mixing 
orthonitrophenol  (35  grams),  sodium  hydroxide  (50  grams),  and 
ammonium  persulphate  (50  grams  ;  this  vol.,  ii,  516)  in  water  (1500 
grams),  intermittently  shaking  forl^ — 2  days,  acidifying  with  sulph- 
uric acid,  distilling  off  the  unchanged  nitrophenol  with  steam,  and 
extracting  the  residue  with  ether.  It  crystallises  in  yellow  or  red 
rhombohedral  granules  or  pyramids  and  melts  at  133 — 134° ;  it  sub- 
limes with  difficulty  and  dissolves  best  in  alcohol  and  in  ether.  It 
forms  two  series  of  salts,  which  are  soluble,  with  the  exception  of 
those  of  lead,  copper,  and  silver;  the  solutions  of  the  acid  salts  are 
brown,  those  of  the  normal  salts,  violet-blue.  The  diacetyl  derivative 
[^"02  :  (0Ac)2  =  2:1:4]  crystallises  in  colourless  laminse  or  needles, 
melts  at  about  86°,  and  dissolves  in  hot  alcohol,  but  not  in  water. 
The  dihenzoyl  derivative  forms  colourless  needles,  melts,  but  not 
sharply,  at  140 — 142°,  and  dissolves  best  in  hot  benzene.  Other  de- 
rivatives, already  known,  were  obtained. 

The  author  recommends  ammonium  persulphate  as  an  oxidising 
agent  which  can  be  applied  in  acid,  alkaline,  or  neutral  solutions,  and 
has  the  advantage  of  not  yielding  a  precipitate  as  a  product  of  its 
reduction.  A.  Gr.  B. 

Electrolysis  of  Substituted  Organic  Acids.  By  1^.  A.  Buxge 
(/.  Russ.  Chem.  Soc,  24,  690 — 694). — A  solution  of  monochloracetic 
acid  (sp.  gr.  1*250  at  15°)  was  electrolysed  in  a  cell  divided  into  two 
compartments  by  means  of  a  membrane  of  parchment  paper.  The 
positive  electrode  was  a  platinum  plate  dipping  into  the  solution  in 
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one  compartment,  the  negative  electrode  being  mercury  which  was 
covered  with  mercuric  oxide  and  a  solution  of  sodium  hydrogen  carbon- 
ate in  the  other  compartment.  The  mercuric  oxide  was  introduced  in 
order  to  prevent  the  possibility  of  the  reduction  of  chloracetic  acid  to 
acetic  acid  and  hydrogen  chloride.  The  gas  from  the  positive  pole  con- 
tained nothing  but  carbonic  anhydride  and  chlorine.  When  an  alkali 
salt  was  substituted  for  the  free  acid,  no  chlorine  was  evolved.  Tri- 
chloracetic acid  gave  similar  results. 

Sodium  orthochlorobenzoate  yielded  oxygen  only  (and  traces  of 
carbonic  anhydride),  the  free  acid  being  deposited  on  the  positive 
pole.  No  indication  was  obtained  of  chlorine  or  a  chloride  in  the 
electrolysed  solution.  Potassium  metanitrobenzoate  behaved  similarly, 
but  with  two  platinum  electrodes  in  an  undivided  cell,  a  portion  of 
the  hydrogen  from  the  negative  pole  went  to  reduce  the  acid. 

J.  W. 

Preparation  of  Orthochloro-  and  Orthobromo-benzoic  acids. 
By  C.  Geaebe  {Annalen,  276,  54 — 57). — Orthochlorobenzoic  acid  is 
most  advantageously  prepared  from  anthranilic  acid  by  Saudmeyer's 
method,  observing  the  precautions  described  by  Erdmann  (this  vol., 
i,  150).  The  yield  is  90  per  cent,  of  the  theoretical.  For  the  pre- 
paration of  large  quantities  of  orthochlorobenzoic  acid,  orthotoluidine 
is  converted  into  orthochlorotoluene  according  to  Erdmann's  direc- 
tions, and  the  latter  oxidised  by  boiling  it  with  dilute  potassium 
permanganate  solution  ;  this  method  is  obviously  less  convenient  than 
the  first,  but  the  materials  are  cheaper. 

Orthobromobenzoic  acid  is  prepared  from  anthranilic  acid  in  the 
same  manner  as  the  chlorinated  acid;  its  preparation  by  oxidising 
orthobromotoluene  is  not  satisfactory.  A.  R.  L. 

Distinction  between  Isomeric  Amidobenzoic  acids  and  other 
Isomeric  Compounds  of  the  Benzene  Series.  By  0.  de  Coninck 
{Compt.  rend.,  117,  118 — 120). — The  isomeric  amidobenzoic  acids, 
nitrobenzoic  acids,  hydroxybenzoic  acids,  and  the  dihydric  phenols  can 
be  distinguished  by  the  behaviour  of  their  alcoholic  or  ethereal 
solutions  when  exposed  to  light. 

Amidobenzoic  acids. — When  the  dry,  solid  acids  are  exposed  to  light, 
they  undergo  no  change.  In  alcoholic  solution  the  ortho-acid  shows 
immediately  a  blue  fluorescence,  which  persists  throughout  the  insola- 
tion, whilst  the  liquid  becomes  reddish-brown  ;  the  meta-acid  shows 
only  a  feeble  blue  fluorescence,  and  the  liquid  is  bright  red ;  the  para- 
acid  becomes  pale  yellow  and  eventually  orange-yellow,  without  any 
fluorescence.  In  ethereal  solution,  the  following  changes  are  observed  : 
ortho-,  orange-red,  soon  changing  to  pale  yellow;  meta-,  pale  yellow, 
any  undissolved  acid  which  is  in  contact  with  the  ether  becoming 
brownish-red ;  para-,  a  somewhat  thick,  yellowish  film  is  deposited, 
whilst  the  liquid  is  almost  colourless.  In  difl^used  light,  ortho-, 
red  dish- brown,  with  formation  of  a  deposit  of  the  same  colour  on  the 
walls  of  the  tube ;  meta-,  pale  yellow  in  solution,  whilst  the  solid  acid 
becomes  brownish-red  where  it  is  in  contact  with  ether ;  para-,  no 
change. 

The  solutions  of    orth amidobenzoic  acid  in   various  solvents  also 
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show  characteristic  behaviour  ;  in  acetone,  the  liquid  becomes  claret 
coloured,  in  methyl  alcohol,  garnet-red,  in  chloroform,  Solferino-red, 
in  dilute  liydrobromic  acid,  violet  or  amethyst. 

Nitrobenzoic  acids  in  the  dry  state  do  not  change,  but  alcoholic 
solutions  behave  as  follows  :  ortho-,  colourless  ;  meta-,  yellow  ;  para-, 
yellow.  In  ethereal  solution,  the  changes  are:  ortho-,  deep  yellow 
and  finally  pale  red ;  meta-,  orange,  with  slight  brown,  translucid 
deposit;  para-,  yellow,  with  a  thick,  very  adherent,  orange-red 
deposit. 

Hydroxybenzoic  acids  in  ether  undergo  no  change  even  after  pro- 
longed exposure,  except  that  the  we/a- compound  becomes  very 
slightly  yellow.     Benzoic  acid  itself  undergoes  no  change. 

Dihydric  phenols  in  ethereal  solution  behave  as  follows:  resorcinol 
rapidly  becomes  yellow,  then  orange,  and  afterwards  pale  yellow,  with 
a  slight  brownish-yellow  deposit ;  catechol  soon  becomes  deep  yellow, 
then  brown,  and  tinally  amber,  without  any  deposit ;  quinol,  after  a 
long  exposure,  becomes  only  pale  yellow  and  remains  limpid. 

C.  H.  B. 

Mercuric  Salicylates.  By  H.  Lajocx  and  A.  Grand val  (CompL 
rend.,  117,  44—47). — Normal  mercuric  salicylate,  (OH-CeHi'COOyiHg, 
is  obtained  as  a  white  precipitate  on  the  addition  of  a  solution  of  mer- 
curic chloride  to  a  cold  solution  of  sodium  salicylate.  It  is  decom- 
posed by  heat  and  is  insoluble  in  water,  but  dissolves  readily  in 
solutions  of  sodium  chloride,  potassium  cyanide,  and  potassium  iodide, 
and  has  the  general  properties  of  mercuric  salts.  When  boiled  with 
water,  it  is    converted   into    salicylic  acid  and  the   basic   salicylate. 

C6H4< Q>IIg,  which  can  also  be  obtained  by  adding  gradually  to 

a  boiling  aqueous  solution  of  the  acid  an  equivalent  quantity  of 
freshly  precipitated  mercuric  oxide,  each  successive  portion  being 
added  when  the  yellow  colour  of  the  preceding  portion  has  disap- 
peared. Basic  mercuric  salicylate  is  a  white  powder,  insoluble  in 
water,  alcohol,  ether,  or  chloroform.  When  heated,  it  splits  up  into 
water,  carbonic  anhydride,  phenol,  mercury,  &c.  At  a  red  heat  a  carb- 
onaceous residue  is  left.  The  bnsic  salicylate  does  not  show  the  usual 
properties  of  mercuric  salts.  When  suspended  in  cold  water,  it  is  not 
attacked  by  hydrogen  sulphide  until  after  many  hours,  but  decom- 
position is  more  rapid  if  the  liquid  is  heated.  Alkali  sulphides  dis- 
solve the  bnsic  salicylate  completely,  but  the  liquid  gradually  deposits 
a  lemon-yellow  precipitate,  which  very  slowly  turns  black.  The  salt 
is  slightly  soluble  in  ammonia,  very  soluble  in  solutions  of  sodium 
liydroxide,  sodium  chloride,  or  potassium  iodide,  especially  on  heat- 
ing, and  the  excess  of  salt  sepai'ates  in  an  amorphous  form  on  cooling. 
All  these  solutions  contain  the  unaltered  salt.  Even  sodium  hydr- 
oxide in  hot  concentrated  solution  does  not  decompose  it,  and  hydrogen 
sulphide  yields  with  the  solution  the  yellow  precipitate  of  mercuric 
sulphide  and  salicylate  already  mentioned.  The  solutions  when 
dialysed  yield  the  amorphous  salt ;  they  are  all  precipitated  by  acids 
and  gradually  become  turbid  when  exposed  to  the  air. 

Cold  concentrated  hydrochloric  acid  acts  very  slowly  on  the  basic 
salicylate,  but  the  hot  acid  decomposes  it  at  once.     The  dilute  acid 
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rlissolves  it  without  change.  Potassium  cyanide  also  dissolves  it, 
with  formation  of  mercuric  cyanide.  C.  H.  B. 

Isoeugenolgly collie    acid    and    Eugenolglycollic    acid.      By 

M.  Denozza  (Gazzefta,  32,  i,  553 — 559). — Isoeugemilglycollic  acid, 
CHMe:CH-C6H3(OMe)'0-CHo-COOH,  is  prepared 'by  heating  a  mix- 
ture of  eugenolglycollic  acid  (5  grams)  with  a  solution  of  potash 
(5  grams)  in  absolute  alcohol  (15  grams)  in  a  reflux  apparatus  for 
24  hours  at  100°,  evaporating,  and  precipitating  with  hydrochloric 
acid.  The  conversion  into  the  iso-acid  is  only  partial,  and  there  is 
some  difficulty  in  separating  the  two.  The  purified  iso-acid  forms 
stellate  groups  of  crystals,  and  melts  at  116°.  IsoeugenolglycoUic  acid 
is  also  obtained  by  acting  on  isoeugenol  with  monochloracetic  acid  and 
caustic  soda. 

Barium  isoeugennlglycoUate,  (Ci2Hi304)2Ba,2H20,  loses  its  water  at 
115"^.  The  corresponding  methylic  salt  is  a  white,  crystalline  sub- 
stance which  melts  at  90°  and  yields  the  amide  by  treatment  with 
ammonia ;  the  latter  melts  at  213°.  No  crystalline  methylic  salt 
could  be  obtained  from  eugenolglycollic  acid. 

Nitroiso eugenolglycollic  acid,  CigHigOi'NOa,  is  prepared  by  direct 
nitration,  and  forms  a  yellow  powder  which,  after  a  time,  resinifies. 

In  the  preparation  of  isoeugenol  by  Tiemann's  method  (Abstr., 
1892,  45),  if  the  product  formed  by  treating  amyl  alcohol  and  eiigenol 
with  caustic  alkali  is  acidified  before  distillation  in  a  current  of  steam, 
diisoeugenol  is  obtained,  the  yield  being  somewhat  better  than  if 
Tiemann's  process  is  followed. 

Eugenolcinnamic  acid,  C3H5-C6H3(OMe)-0-C(COOH):CHPh,  may 
be  prepared  by  heating  a  mixture  of  sodium  eugenolglycollate,  benz- 
aldehyde,  and  acetic  anhydride  at  160°  in  a  reflux  apparatus  ;  it  forms 
large,  anorthic  prisms  melting  at  142",  is  insoluble  in  water  or  acetic 
acid,  and  sparingly  soluble  in  benzene.  The  sodium  salt  of  this  acid 
is  anhydrous  and  only  very  sparingly  soluble  in  water.  The  barium 
salt,  (Ci9H,704)2Ba,iH20,  and  the  silver  salt  were  also  prepared. 

W.  J.  P. 

Triacetyldibromogallic  acid  and  Tribenzoyldibromogallic 
acid.  By  A.  Bietrix  (Bull  Soc  Chim.  [3],  9,  lU— 117).— Triacetyl- 
dibromogallic  acid,  CsBr2(OAc)3*COOH,  is  prepared  by  heating  di- 
bromoo^allic  acid  with  acetic  chloride  ;  it  is  amorphous,  melts  at 
94 — i'5°,  and  gives  a  rose  coloration  with  baryta  water  or  lime  water. 
The  trihenzoyl  derivative,  C6Br,,(OBz)3'COOH,  is  obtained  in  a  similar 
manner  to  the  preceding  compound,  which  it  closely  resembles.  It 
can  be  purified  by  dissolving  it  in  ether,  and  precipitating  with  water ; 
it  melts  at  95 — 96°,  and  gives  a  green  coloration  with  ferric  chloride. 
Nachbaur's  tetracetylgallic  acid  and  Priwoznik's  tetracetjldibromo- 
gallic  acid,  both  of  which  compounds  ^lre  described  in  Beilstein's  Dic- 
tionary, thus  appear  to  have  been  erroneously  analysed  and  classified. 

J.  B.  T. 

Basic  Gallate  of  Bismuth  (Dermatol).  By  H.  Causse  (Gompt. 
rend.,  117,  232 — 234). — Basic  bismuth  gallate  was  obtained  by  Fischer 
as  a  yellow  powder,  but  it  may  be  obtained  in-  ■crystalline  form  by 
precipitating  a  solution  of  bismuth  nitrate  with  gallic  acid  in  the 
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presence  of  potassium  nitrate  and  acetic  acid.  It  forms  small,  lemon- 
yellow  crystals,  having  the  composition  represented  by  the  formula 
C7H306Bi,2HvO,  is  unstable  towards  air  and  light,  and  dissolves  readily 
in  strong  acids.  Bismuth  pyrogallol,  CeHaOsBi,  obtained  by  mixing 
acetic  acid  solutions  of  bismuth  oxide  and  pyrogallol,  forms  similar 
yellow  crystals.  To  determine  whether  the  gallate  is  a  phenolic  com- 
pound, triacetylgallic  acid  was  treated  with  bismuth  oxide  in  acetic 
acid  solution.  A  white  powder  of  basic  bismuth  triacetylgallate, 
C7H3Ac302*BiO,H20,  was  obtained,  and  was  also  prepared  by  another 
method  in  debyd  rated,  colourless  crystals.  A.  double  gallate  of  bismuth  and 
magnesium,  C7H2MgBi05,  was  also  prepared  ;  it  forms  yellow  crystals, 
unstable  towards  air  and  light.  In  consideration  of  these  facts,  the 
constitutional   formula  of  the  basic  gallate  of  bismuth  is,  probably, 

OH-CeHa^  0  -^Bia  +  2H2O.  Jn.   W. 

Action  of  Caustic  Alkalis  on  Phthalides.  By  P.  Gucci  (Gazzetta, 
23,  i,  319 — 322). — On  heating  dimethyl phthalide  with  soda  at  about 
250°,  acetone  distils  and  sodium  benzoate  remains.  Knorr  states 
(Annalen,  248,  59)  that  on  heating  dimethylphthalide  at  100°  with 
potash,  potassium  hydroxypropylbenzoate  is  formed ;  it  would  thus 
seem  that,  on  further  heating,  this  salt  breaks  up  into  potassium 
benzoate  and  acetone.  On  heating  phthalide  itself  with  soda,  hydrogen 
is  evolved,  and  sodium  phthalate  remains.  W.  J.  P. 

Rotatory  Power  of  Salts  of  Quinic  acid.  By  S.  Gr.  Cerkez 
(Com^pt.  rend.,  117,  178 — 177). — The  rotatory  power  of  metallic  quin- 
ates  in  aqueous  solution,  has  been  determined  by  Hesse  (Annalen,  176, 
124)  and  Oudemans(^ec.  Trav.  Chim.,  5,  169).  The  present  series  of 
determinations  refers  to  metallic  and  alkylic  quinates  in  alcoholic 
solution  and  to  quinates  of  nitrogenous  bases  in  both  alcoholic  and 
aqueous  solutions.     The  results  are  as  follows. 

Metallic  salts  (in  98*5  p.  c.  alcohol). 

Li.  Am.  Na.  K. 

[a]D   -15-2     -14-7     -13-6     -72 

Alkylic  salts  (in  95  per  cent,  alcohol). 


Me.  Et.  Pra.  Pr/3.         CHoPr/3.         Ph. 

[a]D....      -28-6     -26-4     -26-4     -27-6     -262     -247 


Salts  of  nitrogeno\is  bases. 


r 

In  water. 


Diethylamine     ..  — 31'8 

Pyridine -30'0 

Aniline -28*5 

Quinoline —274 


In  95  p.  c.  alcohol. 

In  985  p.  c.  alcohol. 

[«]!>. 

[«]d. 

-12-4 

-14-3 

-251 

-271 

-22-9 

-27-6 

-22-3 

-22-6 
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Consideration  of  these  figures  shows  that  the  introduction  of  alkylic 
radicles  and  metals  diminishes  the  rotatory  power  to  a  considerable 
extent,  whilst  that  of  nitrogenous  radicles  diminishes  it  to  a  less 
extent,  except  in  the  case  of  diethylamine,  the  rotatory  power  of  the 
salt  of  which  is  nearly  the  same  as  that  of  the  metallic  salts.  Com- 
paring the  rotatory  powers  of  the  various  salts  with  those  calculated 
by  Oudemans'  method,  on  the  amount  of  quinic  acid  which  would 
be  in  solution  if  the  dissociations  were  complete,  it  is  seen  that  the 
alkylic,  the  metallic,  and  the  diethylamine  salts  are  little  dissociated 
in  alcoholic  solution,  whilst  those  of  the  other  nitrogenous  bases  are 
dissociated  to  a  considerable  extent.  The  values  calculated  from 
aqueous  solutions  of  the  metallic  quinates  and  from  those  of  the  nitro- 
genous bases  are  not  identical,  a  result  confirming  that  which  might 
be  predicted  by  the  electrolytic  dissociation  theory.  Jn.  W. 

Aldure'ides  of  Ethylic  Acetoacetate  and  Ethylic  Oxalacetate. 
By  P.  Btginelli  (Gazzetta,  23,  i,  360 — 416;  compare  Abstr.,  1891, 
908;  1892,  56). — Ethylic  henztiramidocrotoriate^ 

may  be  prepared  by  several  methods — by  heating  ethylic  acetoacetate 
or  ethylic  /3-uramidocrotonate  with  benzaldehyde  in  alcoholic  solution, 
by  boiling  an  alcoholic  solution  of  ethylic  acetoacetate  with  benzyldi- 
ure'ide,  or  by  heating  ethylic  benzalacetoacetate  with  alcohol  and  carb- 
amide after  acidifying  with  hydrochloric  acid.  It  forms  white  laminoB 
melting  at  207—208°,  or  slender  needles  melting  at  206—206-5° ;  the 
latter  become  slowly  converted  into  the  former  modification  when  left 
in  contact  with  the  alcoholic  mother  liquor.  It  is  slowly  hydrolysed 
by  water  and  dilute  acids  or  alkalis,  but,  on  boiling  with  potash,  it 
yields  benzaldehyde,  benzylic  alcohol,  ammonia,  and  potassium  carb- 
onate in  addition  to  a  substance,  or  mixture,  containing  nitrogen, 
which  is  obtained  as  a  yellow,  crystalline  powder,  blackening  at 
194 — 196°.  On  heating  the  crotonate  with  concentrated  alcoholic 
potash,  a  small  quantity  of  acicular  crystals,  melting  at  150 — 151°,  is 
obtained ;  the  salt  is  not  acted  on  by  nitrous  acid. 

Ethylic  henzuramidohuiyrate,  CO<^-j^-rr^pTTpT  ^CH'COOEt,  is  ob- 
tained by  reducing  the  preceding  salt  with  sodium  amalgam  in  al- 
coholic solution.  It  forms  small  needles,  melting  at  229 — 230°  with 
decomposition,  and  is  accompanied  by  a  substance  obtained' as  a  glassy 
mass,  melting  at  59 — 60°  ;  this  is  probably  a  mixture  of  the  com- 
pound melting  at  229 — 230°  with  an  isomeride. 

A  mixture  of  metanitrobenzaldehyde,  ethylic  acetoacetate,  and  carb- 
amide, when  heated  in  alcoholic  solution,  yields  metanitrobenzyl- 
idenediure'ide  and  ethylic  metanitrobenzalacetoacetate,  together  with 

NH 
metanitrohsnzylideneureide,  CO^-^^TT^CH'CeHi-NOz ;  the  latter  sepa- 
rates from  alcohol  as  an  oil,  and  is  ultimately  obtained  as  a  straw- 
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yellow  powder,  which  melts  at  about  170°.  The  mother  liquor,  on 
concentration,  yields  ethylic  metanitrohenzuramidocrotonatey 

TiTH-CMeiC-COOEt 

which  crystallises  in  heautiful,  yellow,  monosymraetric  prisms, 
a:h:c  =  0-729  :  1  :  0-1629 ;  ;3  =  84°  7^',  melting  at  231—232°.  It 
is  not  attacked  by  ammonium  sulphide  in  hot  alcoholic  solution. 

Giiminaldiureide,  CfiH2MePr*(NE'CO-NHo)2,  is  obtained  by  heating 
a  dilute  alcoholic  solution  of  cuminaldehyde  and  carbamide  ;  it  is  a 
white,  crystalline  powder,  melts  at  175 — 176°,  and  is  sparingly  soluble 
in  ether.  On  treatment  with  ethylic  acetoacetate,  it  yields  ethylic 
cuminaluramldncrotonate,  CnH22N20,  which  crystallises  in  small, 
colourless  needles;  and  melts  at  161 — 162°  ;  if  left  in  contact  with 
the  alcoholic  mother  liquor  for  a  few  days,  they  change  to  mono- 
symmetric  prisms,  a  :  h  :  c  =  1-3514  :  1  :  1-4265  ;  yS  =  89"  24',  which 
melt  at  164 — 165° ;  the  rise  in  melting  point  is  also  brought  about  by 
fusion. 

Ethylic  salicyluramidocrotonate,  CuH„iN204,  prepared  in  a  similar 
manner  to  the  analogous  compounds  described  above,  crystallises  in 
white  needles  melting  at  199 — 200°,  or  in  a  more  stable  form  as  mono- 
symmetric  prisms,  a  :  b  :  c  =  1'332  :  1  :  1-075  ;  /3  =  56°  55',  which 
melt  at  203 — 204"*.  On  passing  a  cu'^rent  of  carbonic  anhydride 
through  its  solution  in  alcoholic  alkalis,  and  subsequently  adding 
hydrochloric  acid,  a  substance  which  seems  to  have  the  constitution 

''^     NH-CHMe-CH-0  ^        .^  ^  ,     ^         ,      . 

C0<^  '        I   -rj-  separates  ;  it  torms  lustrous  laminae,  which 

decompose  at  285°.  When  heated  with  dilute  sulphuric  acid,  it  yields 
salicylaldehyde. 

Bromine  acts  on  ethylic  benzuramidocrotonate  in  carbon  bisulphide 
solution,  yielding  a  c?^6romo-derivative,  CuHifiBr2N203(?),  which  forms 
yellow  prisms,  decomposing  at  about  173° ;  it  evolves  hydrogen  brom- 
ide continuously,  and  hence  does  not  give  satisfactory  numbers  on 
analysis.  Under  similar  conditions,  ethylic  salicyluramidocrotonate 
tends  to  form  a  dibromo-derivative;  on  treating  it  with  water,  how- 
ever, hydrogen  bromide  is  given  off',  and  a  'm^07/o6romo-derivative, 
CiiHnBrN"203,  is  obtained  in  colourless  needles  melting  at  192 — 193°. 

The  action  of  carbamide  on  cinnamaldehyde  results  in  the  forma- 
tion of  the  following  comp(Junds,  either  of  which  may  become  the 
principal  product  of  the  reaiition  if  the  conditions  be  varied.  Cinnam- 
aldiure'ide,  CH:Ph:CH-CH(NH-CO-IS'Ho)2,is  obtained  as  a  white,  crys- 
talline powder,  melting  at  171 — 172°,  with  decomposition. 

Tnciwwa?>iaZ^ei^?'awreic?e,C9H8(NH-CO-NH-CvH8-NH-CO-]S'El2)2,  forms 
a  crystalline  powder  melting  at  182 — 184°  with  decomposition.  Both 
the  above  substances  yield  cinnamaldehyde  and  carbamide  on  boiling 
with  water,  alcohol,  or  acids. 

NH 

Ginnamalureide,  CO<C-KXTj!>NH*CH!CHPh,  is  obtained  as  a  porce. 

Iain-like  mass,  melting  at  about  115 — 116°.  It  behaves  similarly 
to  the  two  ureides  described  above,  but  absorbs  bromine,  which  they 
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do  not,  and,  on  boilinp^  with  alcohol,  yields  trloinnamaltetraureide.  In 

addition  to  the  above,  a  ureide,  meltingrat  212^,  and  a  substance  crvs- 

talHsing  in  small  needles  melting  at  220°,  are  obtained  in  the  reaction 

between  carbamide  and  cinnamaldehjde. 

,.,,..  ,  .7       .      .     ^^  ^NH-CMe:C-COOEt 

mhylic  cinnamaluramidocrotonate,  U(J<  i       ^^r.^-rrot-'  ^^ 

Nid Uo.'L'H.G-tLrli 

prepared  by  boiling  either  of  the  cinnamalureides  with  ethylic  aceto- 

acetate  or,  more  directly,  by  heating  carbamide,  cinnamaldehyde,  and 

ethylic  acetoacetate  in  alcoholic  solution.    It  is  obtained  as  thin,  white 

needles,  melting  at  243 — 244°,  and  absorbs  bromine;  the  compounds 

thus  obtained,  however,  could  not  be  isolated. 

Ethylic  benzy UdenedihydrocoUidinedicarboxylate, 

is  obtained,  together  with  the  preceding  compound,  on  boiling  tri- 
cinnamaltetraureide  with  ethylic  acetoacetate  and  a  little  alcohol  ; 
it  forms  yellow,  transparent,  monosymmetric  prisms,  a  :  b  :  c  = 
1-9270  :  I  :  2-5607 ;  y3  =  72°  39',  which  melt  at  151—152°.  It  seems 
to  be  isomeric  with  a  substance  described  by  Epstein  (Annalen^  231). 
On  treatment  with  nitrogen  trioxide  in  alcoholic  solution,  then  satu- 
rating with  carbonic  anhydride,  and  adding  hydrochloric  acid,  a  bemyl- 
idenecoUidinedicarboxi/lic  acid  hydrncMoride  is  obtained  in  needles, 
which  decompose  at  about  120°.  This  substance  gives  off  hydrogen 
chloride  on  exposure  to  the  air,  and,  on  heating  with  water,  yields  an 
acid,  which  crystallises  in  prisms  melting  at  156"  ;  the  acid  obtained 
by  Epstein  from  his  hydrochloride  melted  at  218 — 219". 

Difurfuraltriureide,  CO[]S'H-CH(C40H3)-NH-CO-NH2]2,  is  obtained 
by  the  action  of  carbamide  on  furfaraldehyde ;  it  forms  a  white, 
powder,  which  melts  at  168 — 169°,  and  is  insoluble  in  hot  alcohol. 
It  is  accompanied  by  a  small  proportion  of  another  ureide,  which 
melts  at  171 — 172°,  and  is  very  soluble  in  alcohol.  On  boiling  the 
triure'ide  with  ethylic  acetoacetate,  it  yields  ethylic  ^-uramidocrotonate 
and  ethylic  furfti ramidocrotonale ;  the  latter  forms  yellowish,  anorthic 
prisms,  a:b  =  2-u96 :  1 ;  a  =  76°  9',  /3  =  80°  41',  7  =  64°  55',  or 
leaflets  melting  at  208—209". 

TUthylicformiiramidocrotonaie,  CO^-jy^-yr.  p  u  ^C*COOEt,is  prepared 

by  heating  methenylcarbimide  with  ethylic  acetoacetate  dissolved  in 
alcohol ;  it  forms  minute  needles  melting  at  260 — 261",  and  is  soluble 
in  alcohol. 

On  heating  acetaldehyde,  ethylic  acetoacetate,  and  carbamide  in 
alcoholic  solution,  a  substance  of  the  composition  C16H32N3O5  is  ob- 
tained as  a  white  powder  m.elting  at  184°,  with  decomposition  ;  ethylic 

aceturamidocrotonate,    CO<^^jj.pTT^  ^C-COOEt,    is    also    formed  ; 

this  crystallises  in  anorthic  prisms,  a -.  b  \  c  =■  1-1561  :  1  :  09112; 
a,  =  59°  5',  ^  =  90°  51',  7  =  80°  55',  melts  at  195—196°,  and  is 
soluble  in  alcohol. 
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J^tkylic  acetijlenediuramidocrotonate, 

NH CH CH NH 

^JS-H-CMeiC-COOEt    COOEt-C:CMe-NH>      ' 

is  prepared  by  heating  ethylic  acehoacetate,  glyoxal,  and  carbamide  in 
alcoholic  solution;  it  forms  white,  monosymmetric  laniinaj,  a  :  b  :  c  = 
2-2723  :  1  :  1-2020;  /3  =  75°  42',  melts  at  139°,  and  is  soluble  in 
most  organic  solvents.  It  is  accompanied  by  another  substance, 
(CsHaN'aO)^,  which  forms  needles  melting  at  152 — 154°  ;  this  is  pos- 
sibly acetylenedicarbimide,  or  diacetylenedicarbimide. 

^.   ..  ,               .^       ,    .    ^^^NH-C(COOEt)(OH).CH-COOEt 
Ethylic  be nzuramidomaleafe J  (jU<^         pxtpu  » 

is  obtained,  together  with  the  following  compound,  by  digesting  a 
mixture  of  ethylic  oxalacetate,  benzaldehyde,  and  carbamide  in  alco- 
holic solution  ;  it  forms  white  needles,  which  melt  at  183°,  with  decom- 
position. It  is  not  attacked  by  bromine,  but  dissolves  readily  in 
dilute  caustic  alkalis,  giving  an  odour  of  benzaldehyde. 

■n-s-Li-      7.  '^^  *        ^^^NH-C(COOEt):C.COOEt 

JJiethyhc      benzuramiaofumarate,      0(J<^  i  ^jr)!         » 

forms  white,  orthorhombic  prisms,  showing  sphenoidal  hemihedrism, 
a:b  :  c  =  0-8451  :  1  :  0-4607,  and  melting  at  176—177° ;  it  seems  to 
be  accompanied  by  an  isomeride  which  melts  at  179°. 

Tetrethylic  henzodiuramidodimaleate, 

.:N'H-CO']SrH-C(COOEt)-CH,-COOEt 

CHPh<;  >o 

^NH-C0-XH-C(C00Et)-CH2-C00Et 

is  obtained  by  treating  ethylic  benzuraraidomaleate  with  caustic 
alkali;  it  separates  from  its  solution  in  prisms  melting  at  156 — 157°, 
and  is  very  soluble  in  alcohol. 

On  adding  hydrochloric  acid  to  a  solution  of  either  of  the  three 
preceding  substances  in  caustic  alkali,  ethylic  hydrogen  benzuramido' 
fiimarate,  CuHuNjOs,  is  obtained ;  it  forms  prismatic  crystals  which 
decompose  at  220 — 230°.  Its  silver  salt,  CuHigNzOsAg,  melts  at 
217°  with  decomposition.  Ethylic  methylic  benzuramidofumarate 
forms  white  needles  which  soften  at  187°.  The  ethylic  hydrogen 
salt  seems  to  be  accompanied  by  an  isomeride,  which  is  less  soluble, 
and  more  stable  towards  heat. 

Ethijlic  hydrogen  berizuramidosuccinate,  CuHifiNzOo,  is  prepared  by- 
reducing  the  corresponding  fumarate  (which  decomposes  at  220 — 230"") 
with  sodium  amalgam  ;  it  crystallises  in  needles,  melts  at  224 — 225°, 
is  not  acted  on  by  bromine,  and  is  reprecipitated  by  hydrochloric  acid 
from  its  solutions  in  alkali  carbonates. 

On  heating  an  alcoholic  solution  of  acetone,  carbamide,  and  benz- 
aldehyde, a  white  substance,  C19H24N6O4,  is  obtained,  melting  at 
186 — 187°  ;  also  another  compound,  CvsHgoNeOs,  as  a  white  powder 
melting  at  182 — 183°  with  decomposition.  If  a  little  hydrochloric 
acid  is  added  to  an  alcoholic  solution  of  acetone,  carbamide,  and 
benzaldehyde,  and  the  mixture  kept  for  two  months,  a  substance 
which  blackens  at  280°  is  obtained,  together  with  a  compound  of  the 
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composition    C27H30N6O4,  wliich  crystallises    with   alcohol    in    white 
needles  melting  at  270°  with  decomposition.     The  latter,  on  heating 
with  methjlic  iodide,  gives   a  compound  containing    iodine,    which 
crystallises  in  yellow  needles  decomposing  at  220 — 221°. 
Dihenzoacetophenonetetraurelde, 

CMePh(]S^H-CO-N^H-C;H6-NH-CO-NH,)2, 

is  obtained  by  heating  an  alcoholic  solution  of  acetophenone,  benzalde- 
hyde,  and  carbamide ;  it  is  a  white  powder,  which  decomposes  at 
176—180°. 

The  interaction  of  benzaldehyde,  carbamide,  and  ethylic  ethyl- 
acetoacetate  yields  a  substance  of  the  composition  C26H36^806,  which 
decomposes  at  181 — 183°,  and  during  purification  loses  benzaldehyde 
and  carbamide,  giving  a  compound,  CioHigT^^Os,  which  decomposes  at 
190—191°.  W.  J.  P. 

Heat  of  Formation  of  some  Derivatives  of  Indigotin.     By 

R.  d'Aladern  (Compt.  rend.,  116,  1457 — 1459). — The  determinations 
were  made  with  a  calorimetric  bomb. 

Heat  of  combustion. 

At  constant  At  constant.             Heat  of 

volume.  pressure.              formation. 

Indigotin,  CieHioKaO, 1815*2  1812-6  +   41-0  Cal. 

Isatin,  C8H5XO3 867-4  867-8  +   59-0     „ 

Isatide,  CieHisN'aO^     1777-3  1777-8  +145-0     „ 

Dioxindole,  CsH^JSrO,  . . . .        915-3  9157  +80-2     „ 

From  these  results  it  follows  that 

2CbH,N'02  sol.  +  O  =  CieHio^N-oO,  sol.  + 

H,0  liq develops  +  53-6  Cal. 

and 

CieHi^N-^Oi  sol.  +  0  =  2CSH5NO0  sol.  + 

HsOliq „  +42-0     „ 

The  very  considerable  development  of  heat  explains  the  ready 
oxidation  of  dioxindole  by  simple  exposure  to  air.  C.  H.  B. 

Acridone.  By  C.  Graebe  and  K.  Lagodzinski  {Annalen,  276, 
35 — 53). — The  preparation  of  acridone  from  phenylanthranilic  acid 
has  been  already  described  CAbstr.,  1892,  1086).  In  the  present 
communication,  the  authors  give  their  experiments  in  detail,  and 
correct  certain  misstatements.  They  were  unable  to  prepare  acridone 
directly  from  anthranilic  acid  by  a  method  similar  to  that  em- 
ployed for  the  preparation  of  xanthone  from  salicylic  acid.  Pictet 
iind  Hubert  {Arch.  Sci.  phys.  nat.,  1893,  215)  have,  however, 
observed  that  acridone  is  formed  when  salicylanilide  is  strongly 
heated  ;  they  believe  that  phenylanthranilic  acid  is  an  intermediate 
product. 

VOL.  LXIV.   i.  2  « 
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The  preparation  of  phenylanthranilic  acid  {he.  cit.)  is  effected 
from  1:3:  C-amidophenylanthranilic  acid,  and  tbe  compound  now- 
employed  by  the  authors  as  the  starting  point  is  orthochlorobenzoic 
acid,  instead  of  orthobromobenzoic  acid.  Orthochlorobenzoic  acid 
(this  vol.,  i,  641)  is  nitrated  by  boiling  it  with  nitric  acid  of 
1'48  sp.  gr.,  the  nitro-acid  heated  at  170 — 175°  with  aniline,  and  the 
product  reduced  with  tin  and  hydrochloric  acid.  1:3:  Q-Amido- 
phenylanthranilic  acid  is  a  colourless  compound,  insoluble  in  water ; 
it  melts  at  233 — 234°  with  decomposition,  yielding  chiefly  paramido- 
diphenylaraine.  The  hydrochloride  crystallises  in  bright  yellow- 
needles,  and  dissociates  when  boiled  with  water ;  the  stannochloride 
also  crystallises  in  yellow  needles. 

Phenylanthranilic  acid  is  prepared  by  treating  amidophenylanthr- 
anilic  acid  dissolved  in  alcoholic  hydrochloric  acid  with  sodium  nitrite 
at  20 — 25°,  pouring  the  liquid  into  a  solution  of  stannous  chloride  in 
hydrochloric  acid,  and  precipitating  the  phenylanthranilic  acid  with 
water.  The  acid  decomposes  when  distilled,  yielding  principally 
diphenylamine,  but  also  traces  of  acridone. 

Acridone  is  prepared  as  already  described  {loo.  cit,)  ;  it  melts  at 
354"  (corr.),  and,  like  xanthone,  forms  neither  a  hydrazone  nor  an 
oxime.  The  methylacridone  described  by  Decker  (Abstr.,  1892,  881)  is 
obtained  by  heating  a  mixture  of  acridone  and  potassium  hydroxide, 
moistened  with  alcohol,  at  160 — 170°,  and  subsequently  heating  the 
pulverised  melt  with  methylic  iodide  in  a  sealed  tube  at  130 — 140 ;  it 
melts    at    203'5°    (corr.),    not    at    190°    (loc.    cit.).      Ethylacridone, 

CO— 
C6H4<;-p^^,]>C6H4,  melts  at  159°   (corr.).     Acridone  is  readily  con- 
verted into  acridine  when  it  is  heated  with  zinc-dust,  treated  with 
sodium  amalgam,  or  fused  with  potassium  cyanide. 

CCl 

Ghlor acridine,  C6H4<^  I ^CeH^,  is  obtained  by  heating  acridone 

at  120 — 130°  with  phosphorus  pentachloride  and  some  phosphorus 
oxychloride ;  it  crystallises  in  colourless  needles,  melts  at  119°  (corr.), 
and  sublimes  readily  ;  the  vapour  irritates  the  mucous  membrane,  and 
the  compound  attacks  the  skin  in  the  same  manner  as  acridine.  On 
being  boiled  with  water,  a  portion  volatilises,  but  the  greater  part  is 
converted  into  acridone  (the  latter  reaction  is  exhibited  also  by  its 
salts),  probably  through  the  intermediary  formation  of  the  unstable 

C  (OiV) 
acridol,  C6H4<^  I   >C6H4.     The  hydrochloride  forms  long,  yellow 

needles,  very  soluble  in  water,  and  the  picrate  is  sparingly  soluble  in 
water,  and  melts  above  330°. 

To  settle  the  nature  of  the  product  which  Graebe  and  Caro  obtained 
(Abstr.,  1880,  399)  by  oxidising  acridine,  this  substance  was  gently 
boiled  with  sodium  dichromate  and  glacial  acetic  acid  :  it  is  found 
that  acridone  is  first  formed,  and   on   continuing  the  oxidation  it  is 

n  TJ  P  FT 

converted   into    hiacridonyl,   CO<^Q®TT*>^*^<Cn^TT^^CO,     together 

with  acridinic  acid.  Biacridonyl  is  also  obtained  by  oxidising  ready- 
formed  acridone  ;  it  melts  at  251°,  and,  unlike  acridone,  its  solutions 
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do  not  exhibit  fluorescence,  and  it  is  insoluble  in  alcoholic  alkalis. 
On  being  heated  with  zinc-dust,  acridine  is  formed,  and  hydracrydine 
is  obtained  when  it  is  warmed  with  sodium  amalgam.  In  support  of 
the  above  constitutional  formula,  it  is  urged  that  methylacridone, 
when  it  is  oxidised  as  above,  is  only  with  difficulty  converted  into 
biacridonyl.  A.  II.  L. 

Dichloronaphthalene.  By  H.  Erdmann  (Annalen,  21b,  255 
— 261). — 1  :  3'-Dichloronaphthalene  melts  at  48°,  the  1  :  2'-isomeride 
at  62*5°,  and  the  1 :  8-  at  61°  ;  the  former  is  readily  characterised  by 
its  melting  point,  whilst  the  other  tivo  are  distinguished  from  each 
other  by  their  nitration  products.  The  I  :  2' -compound  gives  a 
mowom'^ro-derivative  melting  at  138 — 139^,  whilst  the  1 ;  3-isomeride 
under  similar  conditions  yields  a  tZwa'^ro-derivative  melting  at  240°. 

W.  J.  P. 

Separation  and  Constitution  of  Isomeric  Naphthalene  De- 
rivatives. By  H.  Erdmann  {Annalen,  275,  184 — 191). — The  author 
comments  on  the  difficulty  of  separating  isomeric  naphthalene  deriva- 
tives ;  a  direct  separation  of  neutral  isomerides  is,  as  a  rule,  impossible  ;. 
recourse  must  be  had  to  the  strongly  acid  salphonic  derivatives.  The 
salts  of  the  sulphonic  acids  may  often  be  separated  with  ease  by  the 
use  of  methyl  and  ethyl  alcohols  as  solvents.  In  addition  to  the  well- 
known  prefixes,  ortho,  meta,  para,  and  peri,  the  author  introduces 
several  others,  which  he  thinks  will  facilitate  the  description  of 
the  isomeric  di-derivatives  of  naphthalene,  thus : — ana  =  1:4';  epi 
=  1:3';  kata  =  1:2';  amphi  =  2:3';  pros  =  2:2'. 

As  the  double  bonds  in  the  naphthalene  symbol  can  be  arranged  in 
three  different  ways,  the  author  considers  it  possible  that  three  geo- 
metrical isomerides  of  the  a^-heteronucleal  di-derivatives  of  naph- 
thalene may  exist ;  it  is,  in  his  opinion,  significant  that  the  1 :  2'-naph- 
thylaminesulphonic  acid  may  be  obtained  in  three  forms,  containing 
different  quantities  of  water  of  crystallisation.  W.  J.  P. 

Isomeric  a-Mononitronaphthalenemonosulphonic  acids.  By 
H.  Erdmanx  and  C.  Suvekn  (Annalen,  275,  230— 254).— By  the 
nitration  of  a-naphthalenesulphonic  chloride  below  3°,  a  mixture  of 
1  :  4'- and  1  : 1'-nitronaphthalenesulphonic  chlorides  is  obtained;  the 
product  is  poured  on  to  ice,  washed,  and  dried.  The  1  :  4'-sulphonic 
chloride  is  separated  from  the  mass  by  extraction  with  boiling  carbon 
bisulphide  in  a  specially  devised  apparatus,  whilst  the  1  :  I'-isomeride 
remains  undissolved,  and  is  purified  by  crystallisation  from  chloro- 
form. 

1 :  V-Nitronaphthalenesulphonic  chloride  iovms  Hue,  colourless  prisms, 
which  decompose  with  evolution  of  gas  at  161°;  it  is  sparingly  soluble 
in  ether,  light  petroleum,  or  carbon  bisulphide,  but  dissolves  readily 
in  most  other  organic  solvents.  It  is  easily  hydrolysed  by  heating 
with  aqueous  bases,  but  does  not  yield  the  acid  in  a  pure  state  when 
heated  with  water  in  a  sealed  tube.  The  sulphonic  acid  is  obtained 
by  heating  its  methyl  salt  with  water  at  130°  ;  it  is  readily  soluble  in 
water,  and  separates  from  the  solution  in  brilliant,  yellow  needles 
containing  3H2O,  of  which  it  retains  1|  at  100°,  and  ^  in  a  vacuum 

2  z  2 
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over  salphuric  acid.  It  cannot  be  obtained  anhydrous,  and  is  soluble 
in  alcohol  and  ether  ;  on  reduction,  it  yields  the  corresponding  amido- 
acid  (Abstr.,  1889,  156).  The  potassium  salt  forms  yellow  plates, 
containing^  2JH2O,  or  asbestos-like  needles  with  IHgO.  The  am- 
monium salt  with  2H2O  forms  brown,  hard  plates,  and  explodes  at 
210°.  The  calcium  salt  crystallises  with  4^H20  in  brilliant,  yellow 
plates,  and  is  soluble  in  water  or  alcohol,  but  insoluble  in  ether;  the 
barium  salt  with  2^H20,  and  the  zinc  salt  with  9H2O,  form  hard, 
brown  prisms.  The  silver  salt  is  unstable,  separates  from  its  aqueous 
solution  in  yellow,  anhydrous  needles,  and  is  soluble  in  alcohol.  The 
sfdphonamide  forms  white,  monosymmetric  prisms  melting  at  185°  ; 
it  is  soluble  in  chloroform,  methyl  alcohol,  acetone,  and  acetic  acid. 
The  ayiilide  is  obtained  in  colourless  needles  melting  at  173°.  The 
metliylic  salt  is  prepared  by  heating  the  sulphonic  chloride  with  methyl 
alcohol  and  sodium  raethoxide  ;  it  forms  transparent  prisms  melting  at 
124°.  It  is  soluble  in  benzene,  and  in  warm  methyl  or  ethyl  alcohol, 
but  only  sparingly  in  chloroform.  It  is  only  slowly  hydrolysed  by 
heating  with  water.  The  ethijlic  salt  is  prepared  by  an  analogous 
process,  and  forms  colourless  prisms  melting  at  118° ;  it  is  soluble  in 
chloroform. 

With  the  exception  of  one  or  two  unimportant  details,  the  authors 
confirm  Cleve's  description  of  the  1  :  4'-nitronaphthalenesulphonic 
acid  and  its  derivatives;  the  methyl  salt  melts  at  117"5°. 

A  dinitronaphtJialenesulphonic  chloride  is  also  separated  from  the 
product  of  nitrating  a-naphthalenesul  phonic  chloride;  it  forms  large, 
transparent  prisms,  which  decompose  at  117°  on  rapid  heating. 

The  nitration  of  /3-uaphthalenesul phonic  chloride  yields  1  :2'-  and 
1 :  3'-a-nitronaphthalenesulphonic  chlorides.  W.  J.  P. 

Perinitronaphthalenesulphinic  acid.  By  H.  Erdmaxx  and  C. 
SuvERN  (Annalen,  275,  305—309  ;  compare  Limpricht,  Abstr.,  1892, 
475). — On  heating  perinitronaphthalenesulphonic  chloride  with  a 
solution  of  potassium  hydrogen  sulphite  and  carbonate,  perinitro- 
naphthalenesulphinic acid,  N02'CioH6"S02H,  is  formed.  Its  paratolu- 
idine  salt  forms  minute,  yellow  needles ;  the  barium  salt  separates  in 
small,  brilliant  scales  containing  GHoO,  whilst  the  potassium  salt  forms 
yellow  scales  with  2H2O.  On  distilling  the  salts  with  sulphuric  acid 
in  a  current  of  steam,  a-nitronaphthalene  passes  over.         W.  J.  P. 

Derivatives  of  3' :  1-Acetonaphthol.  By  H.  Erdmanx  and  F. 
Henke  (Annalen,  275,  291—296;  compare  Abstr.,  1890,  375).— 
Pure  3'  :  1-acetonaphthol  is  best  obtained  by  heating  its  oxime  w^th 
hydrochloric  acid;  it  melts  at  173 — 174°.  On  heating  it  with  benz- 
aldehyde  and  caustic  soda,  it  yields  benzalacetosodionapJithol, 
CHPhlCH'CO'CioHe'ONa,  which  crystallises  in  dark  prisms  contain- 
ing 5H2O,  and  absorbs  carbonic  anhydride  from  the  air.  It  is  very 
unstable,  and,  on  passing  carbonic  anhydride  through  its  aqueous 
solution,  benzalacetonaphthol  is  deposited  as  a  yellow,  amorphous 
powder,  which  readily  decomposes,  giving  benzaldehyde. 

Acetonaphthol  yields  a  mowo&romo-derivative  in  beautiful  needles 
melting  at   149°,  and  a  cZiiromo- derivative  melting  at  124 — 125° ;  a 
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pentahromo-deriY£iiiYe   is    also   obtained   in   yellow  flocks,  soluble  in 
carbon  bisulphide,  benzene,  alcohol,  or  chloroform. 

The  ethoxj-derivative  of  acetonaphthol  gives  a  pentabromo-deviYSb- 
Hve,  CuHvErjOa ;  it  forms  large,  colourless  prisms  melting  at 
110 — 111'5°.  Acetonaphthol  readily  gives  dinitracetonaphthol  in 
brilliant,  yellow  scales  which  melt  at  145 — 146°  with  decomposition. 

W.  J.  P. 

Compounds  of  Substituted  Naphthalenesulphonic  acids 
with  Organic  Bases.  By  H.  Erdmann  and  0.  Suveen  (Annalen,. 
275,  297 — 305). — The  salts  of  the  substituted  naphthalenesulphonic 
acids  with  organic  bases  are  mostly  sparingly  soluble,  stable  com- 
pounds, and  are  hence  applicable  to  the  isolation  of  readily  soluble 
.sulphonic  acids.     The  authors  have  examined  a  number  of  these  salts. 

W.  J.  P. 

Synthetical  Tri-derivatives  of  Naphthalene.  By  H.  Erdmank 
and  E.  Schwechten  {Annalen,  275,  283 — 291  ;  compare  Abstr.,  1891, 
448). — On  heating  orthoparadichlorophenylparaconic  acid,  it  loses 
carbonic  anhydride,  giving  the  corresponding  isocrotonic  acid;  on 
farther  heating,  water  distils  off,  carrying  with  it  2' :  4' :  \~dicliloro- 
7iaphthol.  This  substance  forms  large,  yellow  prisms  melting  at 
132°,  is  soluble  in  carbon  bisulphide  or  hot  water,  and  gives  naph- 
thalene on  distillation  with  zinc  dust.  Its  monacetyl  derivative  melts 
at  110°.  On  heating  the  dichloronaphthol  with  aqueoas  ammonia  at 
150 — 200°,  2':  4':  l-dichloroiiaphthylamine  is  obtained;  it  crystallises 
m  microscopic  needles  melting  at  116 — 117°.  Tl\\e  hydrochloride  iovm^ 
white  crystals  melting  at  204 — 205°,  and  is  decomposed  by  water. 

Paradichlorophenylparaconic  acid  gives  only  a  small  yield  of 
1'  :  4' :  1-dichloronaphthol  when  distilled;  the  latter  melts  at  114 — 115°, 
and  is  sparingly  soluble  in  hot  water.  Its  monacetyl  derivative  crys- 
tallises in  large,  yellow  prisms  which  melt  at  144 — 145°.  The 
naphthol  is  converted  into  1' :  4' :  l-dichloronaphthylamirie  by  heating  it 
with  aqueous  ammonia  at  300° ;  this  base  crystallises  in  white  scales, 
melts  at  68 — 69°,  and  gives  a  hydrochloride  which  decomposes  at  230°. 

On  heating,  3 : 4  : 1-dichlorophenylisocrotonic  acid  yields  two 
isomeric  dichloronaphthols,  which  can  be  separated  by  means  of  light 
petroleum.  One  of  these  melts  at  149 — 150°,  and  gives  a  monacetyl 
derivative  crystallising  in  white  needles  and  melting  at  102 — 103° ; 
on  oxidation  with  chromic  mixture,  it  yields  a  dichlorophthalic  acid, 
which  crystallises  in  small,  white  needles  containing  IH2O,  and  melts 
at  189 — 190°.  The  other  dichloronaphthol  forms  microscopic  needles 
melting  at  83 — 84°,  and  gives  a  monacetyl  derivative  which  crystal- 
lises in  small,  white  needles  melting  at  71 — 72°.  W.  J.  P. 

Sulphonation  of  a-Naphthylamine.  By  H.  Ekdmann  {Annalen, 
275,  192 — 224). — The  author  disputes  the  validity  of  Armstrong 
and  Wynne's  explanation  (Proc,  ly89,  5)  of  the  mixture  of 
isomerides  obtained  during  the  sulphonation  of,  say,  a-naphthyl- 
amine,  on  the  basis  of  isomeric  change ;  on  sulphonation  at  130°, 
naphthionic  acid  is  the  first  product,  but  as  time  goes  on  the  melt 
becomes    richer  and  richer   in  the  isomeric  1  :  4'-  and  1  :  3'-acids. 
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NaphthioDic  acid  in  contact  with  hot  sulphuric  acid  readily  gives  a- 
naphthylamine ;  the  1  :  4'-acid  decomposes  with  much  less  readiness, 
whilst  the  1  :  3'-acid  is  very  stable  under  such  conditions.  By  con- 
tinued decomposition  of  the  sulphonic  acids  at  different  rates  and 
simultaneous  re-sulphonation  of  the  a-naphthylamine,  the  proportion 
of  the  more  stable  1  :  4'-  and  1  :  3'-acids  would  continually  increase; 
that  a-naphthylamine  is  always  present  is  shown  by  the  fact  that  a 
portion  of  the  melt  taken  when  it  is  completely  soluble  in  alkali 
always  yields  the  amine  on  extraction  with  ether.  The  quantity  of 
free  a-naphthylamine  increases  with  the  time  of  heating  owing  to 
the  formation  of  Dahl's  disulphonic  acid  III.  The  explanation  given 
above  is  supported  by  the  results  of  a  series  of  experiments  on  the 
speed  of  hydrolysis  of  the  various  sulphonic  acids. 

a-Naphthylamine  (400  grams),  on  sulphonation  at  125 — 130°  for 
22  hours  with  95 — 96  per  cent,  sulphuric  acid  (2  kilos.),  and  subse- 
quent conversion  of  the  product  into  calcium  salt,  yields  a  mixture  of 
■calcium  1  :  4'-naphthylaminesulphonate  (140 — 160  grams)  and  cal- 
cium 1  :  3'-naphthylaminesulphonate.  The  salt  of  the  1  :  4'-acid  is 
partially  separated  by  crystallisation,  and  the  residue  obtained  on 
evaporating  the  mother  liquor  to  dryness  is  completely  freed  from 
this  salt  by  extraction  with  absolute  alcohol.  The  salt  of  the  di- 
sulphonic acid  is  then  removed  by  extraction  with  cold  methyl  alco- 
hol ;  the  residue,  when  dissolved  in  water  and  aciditied,  yields  the 
1  :  3'-acid  (55  grams).  The  calcium  salt  of  the  1  :  4'-acid  thus  ob- 
tained contains  a  little  calcium  naphthionate,  which  may  be  removed 
by  taking  advantage  of  the  fact  that  the  sodium  salt  of  the  former 
acid  is  soluble  in  absolute  alcohol,  whilst  sodium  naphthionate  is  only 
very  sparingly  soluble. 

1  :  3'-Naphthylaminesulphonic  acid  separates,  on  acidifying  its  hot 
alkaline  solution,  in  white  needles  changing  to  compact,  brilliant, 
anhydrous  cubes ;  cooler  solutions  yield  the  acid  in  large,  thin  leaves 
containing  2H2O.  Dilute  solutions  give  a  brilliant  blue  coloration 
with  ferric  chloride,  and  a  violet  with  gold  chloride ;  the  acid  is 
sparingly  soluble  in  water.  The  sodium  salt  forms  crystalline  crusts 
containing  IH2O  ;  it  is  soluble  in  cold  methyl  alcohol,  but  only  very 
sparingly  so  in  hot  ethyl  alcohol.  The  potassium  salt,  with  IH2O,  is 
obtained  in  large,  white  crystals,  soluble  in  water,  but  insoluble  in 
alcohol.  The  calcium  salt  crystallises  in  rhomboidal  plates  with 
7H2O  or  in  small  crystals  with  2H2O  ;  it  dissolves  readily  in  water, 
but  is  almost  insoluble  in  methyl  or  ethyl  alcohol.  The  magnesium 
and  zinc  salts  form  large,  rhomboidal  tables  containing  I2H2O  ;  the 
cadmium  salt  crystallises  with  4H2O  in  small  rhombohedra,  or  in 
needles  containing  8H2O.  The  silver  salt  forms  well-defined  prisms. 
1  :  S'-Diazonapht/ialenesulphonic  acid  is  obtained  by  diazotising  the 
potassium  salt  described  above  ;  it  forms  small  crystals  which  decora- 
pose  at  94°.  On  heating  it  with  a  mixture  of  phosphorus  tri-  and 
penta-chlorides,  it  yields  the  1  :  3'-dichloronaphthalene ;  the  consti- 
tution of  the  acid  is  thus  determined. 

The  small  proportion  of  disulphonic  acids  produced  in  the  sulph- 
onation consists  principally  of  Dahl's  a-naphthylaminedisulplionic 
acid  III.     The  potassium  salt,  NH2*CioH6(S03K)2,2|H20,  forms  large. 
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augite-like  crystals,  and  is  sparingly  soluble  in  water.  The  author's 
experiments  indicate  that  Dahl's  a-naphtbylaminedisulphonic  acid  I 
has  no  existence. 

On  salphonating  a-naphthylamine  in  large  quantities  for  technical 
purposes,  a  very  small  proportion  of  the  so-called  i^-naphthylamine- 
sulphonic  acid  is  obtained.  The  calcium  salt  with  IOH2O  is  soluble 
in  methyl  alcohol  and  water,  but  is  distinguished  from  the  corre- 
sponding salt  of  the  1  :  4'-acid  by  its  very  sparing  solubility  in  ethyl 
alcohol.  The  free  acid  forms  silky  needles,  and  yields  a  sparingly 
soluble  cZ/a2;o- compound  which  gives  a  bluish-red  colour  with  a- 
naphthol  in  alkaline  solution.  This  acid  is  not  obtained  in  the 
sulphonation  of  pure  a-naphthylamine.  The  mother  liquor,  after 
separating  the  calcium  salt  of  this  acid,  contains  a  small  quantity  of 
the  salt  of  a  very  sparingly  soluble  disulphonic  acid  ;  this  is  probably 
derived  from  y3-naphthyl amine,  and  is  provisionally  termed  tbe  |^- 
acid.  Its  calcium  salt  with  5HoO  forms  slightly  coloured  needles,  is 
very  soluble  in  water  or  methyl  alcohol,  but  insoluble  in  ethyl  alco- 
hol. Its  aqueous  solution  is  at  first  unaltered  by  the  addition  of 
ferric  chloride,  but  after  a  few  minutes  it  acquires  a  chocolate  colour 
and  the  solution  becomes  turbid.  With  /8-naphthol,  the  diazo- 
compound  of  this  acid  gives  a  bluish-red  colouring  matter  which  may 
be  salted  out.  W.  J.  P. 

Synopsis  of   the    Naphthylaminesulphonic  acids.      By  H. 

Erdmann  (Annalen,  275,  262 — 282). — The  author  gives  the  physical 
properties,  such  as  solubility,  electrical  conductivity  (Ebersbach,  this 
vol.,  ii,  451),  and  heat  of  combustion,  of  the  seven  known  naphthyl- 
aminesulphonic acids ;  he  has  also  prepared  and  examined  a  number 
of  new  salts  of  these  acids.  W.  J.  P. 

Behaviour  of  Sodium  or  Potassium  Naphthionate  at  High 
Tem.peratures.  By  H.  Erdmann  {Annalen,  275,  225 — 230). — 
Landshoff  and  Meyer  have  shown  (D.  R.  Patent,  1890,  56563)  that 
the  readily  soluble  1  :  2 -a-naphthylaminesul phonic  acid  is  formed  on 
heating  salts  of  naphthionic  acid  at  200 — 205°.  The  change  from 
one  isomeride  to  the  other  is,  however,  not  direct,  but  decomposition, 
succeeded  by  re-sulphonation,  occurs.  On  heating  dry  sodium  naph- 
thionate at  180 — 220°  in  a  loosely-covered  vessel,  ammonia,  sulphurous 
anhydride,  a-naphthylamine,  and  a  small  proportion  of  volatile 
colouring  matter,  soluble  in  alcohol,  are  given  off,  and  carbonisation 
occurs ;  the  residue  contains  potassium  sulphate  and  salts  of  disulph- 
onic  acids,  of  the  1  :  2-monosulphonic  acid,  and  of  naphtjiionic  acid. 

Cleve's  statement  (Abstr.,  1892,  345)  that  the  1  :  2-acid  crystal- 
lises with  -gHzO  seems  to  be  erroneous  ;  a  little  water  is  merely  carried 
down  mechanically  during  separation.  The  aqueous  solution  of  this 
acid  gives  a  green  precipitate  with  ferric  chloride,  and  reduces  gold 
chloride.  W.  J.  P. 

Mixed  Naphthylazo-compounds.     By  G.  Oddo  and  G.  Ampola 

(^Gazzetta,  23,  i,  257 — 263). — /3-Naphthylazonitroethane, 
CoH^-NiN-CHMe-NO,, 
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separates  in  voluminous,  yellow  flocks  on  slowly  mixing  ice-cold  solu- 
tions of  /3-diazonaplithalene  chloride  and  sodionitroethane ;  it  is 
purified  by  dissolving  in  caustic  potash  and  precipitating  hj  hydro- 
chloric acid.  It  forms  lustrous,  red  scales  which  melt  at  145°  with 
rapid  decomposition;  it  is  soluble  in  alcohol,  but  only  sparingly  so  in 
chloroform,  benzene,  ether,  or  light  petroleum,  and  has  a  strawbeny- 
like  odour. 

^-Naphthylazonitrosonitroethane,  CioH7*N'2*CMe(NO)*N02,  is  pre- 
cipitated on  adding  hydrochloidc  acid  to  a  caustic  potash  solution  of 
the  previous  compound,  to  which  potassium  nitrite  has  been  added ; 
it  forms  dark  red  needles  melting  at  141°,  and  gives  Liebermann's 
reaction  for  nitroso- compounds. 

^-Najphthylazohromonitroethane,  CioHv'Nz'CMeBr'NOz,  is  obtained 
by  direct  bromination  in  alcoholic  solution,  and  crystallises  in  yellow 
scales  or  needles  which  melt  at  168°  with  decomposition;  it  is  in- 
soluble in  alkalis. 

a-Naphthylazonitroethane  is  obtained  in  a  similar  manner  to  the 
/:J-isomeride  ;  the  yield  is,  however,  much  smaller.  It  forms  dark  red 
scales  melting  at  105-5 — 106°. 

The  action  of  various  reducing  agents  on  the  /3-isomeride  was  in- 
vestigated in  the  hope  of  obtaining  the  hitherto  unknown  ethilidene- 
diamine ;  the  only  products  isolated,  however,  were  ammonia  and  y3- 
naphthylamine.  W.  J.  P. 


Oxygenated  Derivatives  of  Acenaphthene.  By  C.  Graebe 
and  E.  Gfeller  {Annalen,  276,  1—20;  compare  Abstr.,  1892,  863). 
— ^The  so-called  acenaphthenequinone  {loc.  cit.)  is  best  prepared  by 
stirring  pulverised  sodium  dichromate  (40—45  grams),  not  too  slowly, 
into  a  mixture  of  acenaphthene  (10  grams)  and  glacial  acetic  acid 
(70  c.c.)  at  a  temperature  of  lOO'',  precipitating  with  water,  and 
extracting  the  crude  compound  with  a  boiling  40  per  cent,  solution 
of  sodium  hydrogen  sulphite.  Under  these  circumstances,  the  addi- 
tive coinpou7id,  Ci2H602,NaHS03  -f  2H2O,  is  formed,  and  when  cold 
sulphuric  or  hydrochloric  acid  is  added  to  its  aqueous  solution, 
acenaphthenequinone  is  precipitated.  Acenaphthenequinone,  like 
phenanthraquinone,  exhibits  Laubenheimer's  reaction,  thus : — When 
the  finely  pulverised  compound  is  suspended  in  glacial  acetic  acid, 
(1)  on  addition  of  crude  toluene  and  an  excess  of  concentrated  sulph- 
uric acid,  a  dirty  green  liquid  is  formed  which,  when  shaken  with 
other,  colours  the  latter  a  deep  red  ;  (2)  on  the  addition  of  concen- 
trated sulphuric  acid  and  a  drop  of  thiophen,  a  dark  green  liquid  is 
obtained  which,  when  shaken  with  chloroform,  colours  it  blue  or 
bluish-violet. 

When  acenaphthenequinone  is  heated  at  100°  in  a  sealed  tube  with 
concentrated  ammonia,  a  red  compound  is  obtained  which  does  not 

^N . 

melt  at  300",  and  has,  probably,  the  constitution  (C^ ^C)20. 

C'NOH 
The  dioximef  CioHe^  1 .  ,   is   a  colourless   compound   melting  at 
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CO 

222°  witli   decomposition  ;   the   hydrazone,   CioHg^  I  ,  crystal- 

L'.-N2-UPn 

Uses  in  small,  orange  needles,  and  melts  at  179°;  whilst  the  dihydr- 

CN  HPh 
azone,  CioHe^i'  ,    formed   by  heating   the    quinone  with    an 

0.^2-n-"h 

excess  of  phenylhydrazine  at  130 — 140°,  crystallises  in  small,  dark 
yellow  needles,  and  melts  at  219°.  The  authors  have  qualitatively 
established  that  acenaphthenequinone  behaves  with  orthodiamines  and 
with  ethylic  acetoacetate  in  a  manner  similar  to  phenanthraquinone. 
Acenaphthenequinone  is  quantitatively  converted  into  naphthalic 
acid  by  warming  it  with  sodium  or  potassium  dichromate  and  glacial 
acetic  acid  or  sulphuric  acid.  It  is  less  readily  reduced  than  phenan- 
thraquinone, and  a  dihydroxy-derivative  (quinol)  was  not  isolated. 
Sulphurous  acid  only  attacks  it  at  150°,  and  biacenaphthylidenedi- 
ketone  (see  below)  is  formed.  When  the  quinone  is  heated  with 
zinc-dust  and  acetic  acid,  various  products  are  obtained,  and  among 
them  acenaphthenone  and  acenaphthene. 

Acenaphthe7ione,   CioH6<[  '  ^  ,  is  prepared  by  adding  zinc-dust,  in 
GO 

small  portions  at  a  time,  to  a  boiling  solution  of  acenaphthenequinone 
in  glacial  acetic  acid  until  it  is  decolorised.  It  forms  colourless 
leaflets  melting  at  121°.  It  dissolves  in  alcoholic  potash,  forming  a 
violet  solution  from  which  it  is  reprecipitated  unchanged  on  acidifica- 
tion, but  when  boiled   with  sodium  hydroxide  it  is  converted   into 

CH2 
naphthalic  acid.     The  oxime,  Cio^^<^)^^  ^  forms  colourless  leaflets, 

and  melts  at  175°. 

Naphthaldehydic  acid  (loc.  cit.)  melts  at  167 — 168°  (not  172°),  and 
on  raising  the  temperature  higher  it  resolidifies,  and  melts  a  second 
time  at  290 — 295°  ;  the  calcium  salt,  (Ci2H703)2Ca,  is  readily  soluble 
in  water.  Neither  the  acid  nor  its  salts  give  a  coloration  with  a 
magenta  solution  decolorised  by  sulphurous  acid.  Alkaline  potassium 
permanganate  converts  naphthaldehydic  acid  into  naphthalic  acid, 
whilst  nitric  acid,  or  glacial  acetic  acid  and  chromates,  converts  it  into 

naphthalic  anhydride.     The  acetyl  derivative,  C]oH6<[pQ  _^'^>0, 

melts    at    140°,    and    is    hydrolysed    by    alkalis.      The    hydrazone, 

CioH6<Q-g/]»q-^jj'^pj^<j>0,  is  obtained  by  heating  an  alcoholic  solution 

of  naphthaldehydic  acid  with  phenylhydrazine ;  it  melts  at  213°. 
When  an  alcoholic  solution  of  naphthaldehydic  acid  is  'treated  with 
hydroxylamine  in  molecular  proportion,  a  yellow  precipitate  sepa- 
rates ;  this  passes,  with  loss  of  water,  into  a  more  stable  compound, 
Ci2H7N'02,  which  forms  small,  white  needles,  and  melts  at  257".  If, 
however,  an  alcoholic  solution  of  naphthaldehydic  acid  is  treated 
with  twice  the  quantity  of  hydroxylamine  (2  mols.),  a  compound 
C12H10N2O3  is  obtained;  it  crystallises  in  small,  white  needles,  and 
melts  at  214°  with  slight  decomposition. 

CO  CO 

Biacenaphthylidendiketone,  CioHg<[ii '     ^CioHe    (loc.    cit.),    is 
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obtained  by  the  incomplete  oxidation  of  acenaphthene  vrith  glacial 
acetic  acid  and  a  chrornate,  and  also  by  heating  acenaphthenequinone 
with  dilute  hydriodic  acid  and  red  phosphorus  in  a  sealed  tube  at 
115 — 125°;  it  melts  at  295°  (corr.).  The  diketone  is  not  attacked 
by  alkalis  ;  but  concentrated  sulphuric  acid  dissolves  it  with  a  green 
colour  which  changes  to  red  on  adding  a  drop  of  nitric  acid.  If  the 
diketone  is  heated  with  hydriodic  acid  and  phosphorus  at  160 — 170°, 
a  carbonaceous  mass  is  formed  from  which  a  small  quantity  of 
acenaphthene  may  be  isolated.  The  dibromide,  C24Hi2Br202,  melts  at 
237°,  and  the  hydrazone,  CaoHig'N'zO,  forms  a  brownish-red,  crystalline 
powder,  and  melts  at  105 — 110°.  A.  R.  L. 

Phenanthridone.  By  C.  Graebe  and  C.  A..  Wander  (Annalen, 
276,  245 — 253). — In  order  to  ascertain  whether  the  so-called  hydr- 
oxyphenanthridine  obtained  by  Pictet  and  Ankersmit  (Abstr.,  1892, 
196)  is  identical  with  Graebe  and  Aubin's  phenanthridone  (Abstr., 
1889,  145),  the  authors  reduced  nitrodiphenylcarboxylic  acid,  and  ob- 
tained, besides  amido-acids,  a  small  quantity  of  a  compound  insoluble 
in  alkalis,  identical  with  phenanthridone  (m.  p.  293°).  However,  they 
subsequently  examined  a  specimen  of  Pictet  and  Ankersmit's  pre- 
paration, and  found  that  it  did  not  give  a  benzyl  derivative,  as 
phenanthridone  does  (see  below).  They  suggest  that  the  so-called 
hydroxyphenanthridine  may  have  the  constitution 

;  C,H,-N-N-CeH, 

C6H4-CO  co-Csh; 

analogous  to  biacridonyl.  Phenanthridone  is  best  prepared  by  treat- 
ing an  alkaline  solution  of  diphenaminic  acid,  or  of  diphenamide,  with 
a  hypochlorite  or  hypobromite,  and  subsequently  with  sulphurous 
acid,  and  finally  precipitating  the  compound  with  an  excess  of  dilute 
sulphuric  acid.  It  is  insoluble  in  aqueous  alkalis  and  dilute  acids, 
but  dissolves  in  alcoholic  alkalis;  its  solutions,  unlike  those  of 
acridone,  do  not  exhibit  fluorescence.  It  does  not  form  an  acetyl 
derivative,  remains  unaltered  when  treated  with  acetic  acid  and 
sodium  dichromate,  and  is  converted  into  the  potassium  derivative 
^vhen  heated  at  300°  with  potassium  hydroxide.  When  phenanthr- 
idone is  heated  with  zinc-dust,  phenanthridine  is  formed ;  the  pro- 
duction of  the  latter  from  phenanthrene  through  diphenaminic  acid 

O  H  'CCl 
takes  place   in   six   stages.     Chlorophenanthridine,    X  -rj-   ' i     ,    is   ob- 

tained  by  heating   phenanthridone    in   a  sealed  tube  at   190°  with 

phosphorus  pentachloride  ;  it  forms  colourless  n^eedles,  melts  at  116*5° 

(corr.),  is  soluble  in  alcohol,  and  is  converted  into  phenanthridone 

when  heated  with  lime. 

CgHi-NMe 
Methylphenanthrldone,    i  I        ,  is  obtained  by  heating  the  potas- 

Ueli^'CL) 

sium  derivative  of  phenanthridone  with  methylic  iodide  in  a  sealed 

tube  at  150 — 160°;  it   melts  at  108*5°  (corr.).     The  corresponding 

efhyl  derivative   melts  at  89°  (corr.),   and  the  henzijl  derivative  at 

1125°  (corr.).     The  authors  contend  that  the  foregoing  results  favour 
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the  view  that  phenanthridone  is  a  ketonic,  and  not  a  hydro xylic, 
compound.  A.  R.  L. 

Dihydroxyanthraquinoneformamides.  By  Prud'homme  and  C. 
'Rabajjt  (Bull.  Soc.  Ghim.  [3],  9,  131 — 133). — Biliydroxyanthraquinone- 

formamide,  C6H4<^q>C6H(OHVNH-CHO  [OH  :  OH  :  NH=1:2:3], 

is  formed  on  boiling  the  corresponding'  dihydroxyamidoanthraquinone 
with  10  parts  of  formic  acid  (70  per  cent.),  and  is  a  yellow  compound 
giving  a  violet-blue  coloration  with  alkalis,  and  a  violet-red  one  with 
ammonia.  It  combines  with  mordants,  yielding  an  orange  dye  with 
aluminium,  and  brown  with  iron  and  chromium.  On  heating  with 
salphuric  acid  and  glycerol,  alizarin-blue  is  formed,  whilst  by  the 
action  of  concentrated  alkalis,  or  of  sulphuric  acid  alone,  it  is  resolved 
into  its  constituents.  The  isomeric  formamide  [OH  :  OH  :  NH  = 
1  :  2  :  4]  is  prepared  in  a  similar  manner  to  the  preceding  compound, 
which  it  closely  resembles.  Towards  mordants  it  behaves  like  di- 
hydroxyanthraquinone.  J-  B.  T. 

Pine  Needle  Oils.  By  J.  Bertram  and  H.  Walbaum  (Arch. 
Pharrn.,  231,  290 — 305). — A  number  of  samples  of  pine  needle  oil 
have  been  investigated  by  the  authors,  partly  to  provide  data  for  the 
detection  of  sophistication,  and  partly  to  determine  the  various  con- 
stituents ;  the  latter  have  been  identified  both  by  their  physical 
properties  and  by  the  preparation  of  well-characterised  derivatives. 
The  rotatory  powers  were  observed  in  a  100-mm.  tube.  The  oil  from 
the  needles  of  Abies  pectinata,  D.O.,  is  Isevorotatory ;  the  sp.  gr.  = 
0*875  at  15°;  the  rotatory  power  =  —20°  40';  on  distillation  under 
ordinary  pressure,  8  per  cent,  passes  over  at  150 — 170°,  and  55  per 
cent,  at  170 — 185° ;  at  higher  temperatures,  decomposition  takes  place. 
The  oil  consists  of  laBvopinene,  leevolimonene,  la3Vobornylic  acetate  (4"5 
per  cent.),  and  sesquiterpene  (Wallach's  cadinene). 

Pine  twig  oil  from  Abies  pectinata,  D.C.,  has  been  investigated  by 
Wallach  ;  the  sp.  gr.  =  0854  ;  rotatory  power  =r  —72°  ;  on  distillation, 
16  per  cent,  passes  over  at  150 — 170°,  and  76  per  cent,  at  170 — 185°. 
The  oil  consists  of  laevopinene,  leevolimonene,  and  bornylic  acetate 
(about  0*5  per  cent.). 

Spruce  oil  from  Abies  canadensis,  L.,  consists  of  la3vopinene,  laevo- 
bornylic  acetate  (36  per  cent.),  and  cadinene.  The  sp.  gr.  =  0907° ; 
the  rotatory  power  =  —20°  54';  11  per  cent,  passes  over  at  150 — 170°, 
and  37  per  cent,  at  170—185°. 

The  needles  and  twigs  of  Picea  vulgaris,  Lk.,  yield  an'  oil  of  sp.  gr. 
=  0-888  at  15°  ;  the  rotatory  power  =  —21°  40' ;  20  per  cent,  distils 
at  160—170°,  and  50  per  cent,  at  170 — 185°  ;  the  oil  consists  of  laevo- 
pinene, Isevophellandrene,  dipentene,  laevobornylic  acetate  (8'3  per 
cent.),  and  cadinene. 

The  oil  of  Pinas  pumilio,  Haenke,  has  already  been  investigated  by 
Atterberg  (Bar.,  14,  2530)  ;  the  sp.  gr.  =  0-865  at  15°  ;  the  rotatory 
power  =  —9°;  70  per  cent,  distils  at  170 — 185°  ;  the  oil  consists  of 
laevopinene, l8evophellandrene,silvestrene,  bornylic  acetate  (5  per  cent.), 
<*a,dinene,  and  probably  a  little  dextropinene. 
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Swedish  pine  needle  oil  from  Finns  silvestris,  L.,  is  dextrorotatory,  = 
+  10°  40' ;  the  sp.  gr.  =  0-872  at  15° ;  44  per  cent,  distils  at  160—170°, 
and  40  per  cent,  at  170 — 185°  ;  the  oil  consists  of  dextropinene,  dextro- 
silvestrene,  and  probably  bornylic  acetate.  A  sample  of  oil  of  the  same 
kind  as  that  just  described,  but  from  trees  grown  in  Germany,  is  also 
dextrorotatory,  =  + 10° ;  the  sp.  gr.  =  0*886  at  15° ;  10  per  cent,  distils 
at  160—170°,  and  46  per  cent,  at  170—185°.  The  oil  is  composed  of 
dextropinene,  dextrosilvestrene,  and  cadinene,  an  acetate  which  is 
probably  the  bornyl  salt,  and  perhaps  a  little  dipentene. 

The  characteristic  odour  of  pine  oils  is  due  to  the  presence  of  bornylic 
acetate.  The  authors  have  prepared  both  modifications  synthetic- 
ally ;  the  laevorotatory  compound  is  identical  with  the  natural  product ; 
the  dextrorotatory  modification  only  dilfers  in  the  sign  of  its  rotation. 
The  acetate  is  deposited  from  light  petroleum  in  large,  hemihedral 
crystals  belonging  to  the  rhombic  system  ;  for  the  dextro-modification 
a  :  b  :  c  =  0*69653  :  1  :  0"45862 ;  for  the  natural  laevo-modification 
a:h:c  =  0-69934  : 1  :  0*46171 ;  it  melts  at  29°,  boils  at  98° ;  the  sp.  gr. 
=  0-091 ;  the  rotatory  power  =  38°  20'.  Bornylic  formate  boils  at  9u"  ; 
the  sp.  gr.  =  1-013;  refractive  power  =  +31°.  Bornylic  propionale 
boils  at  109 — 110°;  sp.gr.  =  0-979°;  refractive  power  =  +24°.  Bornylic 
hutyratehoiX&^stVlO — 121°;  sp.gr.  =  0*966;  refractive  power  =  +22°. 
Bornylic  valerate  boils  at  128 — 130°;  sp.  gr.  =  0-956°  ;  refractive  power 
=  +20°.  The  boiling  points  of  the  above  salts  were  observed  under  a 
pressure  of  10  mm.,  the  sp.  gr.  at  15° ;  they  resemble  the  acetate  in 
general  properties,  but  the  characteristic  odour  decreases  with  in- 
creasing molecular  weight.  J.  B.  T. 

Isonitrosocamphor.  By  G.  Oddo  (Gazzetta,  23,  i,  300 — 306 ; 
compare  Abstr.,  1889,  619;  1893,  i,  422).— The  ethyl  derivative  of 
isonitrosocamphor,  CioH^OINOEt,  is  obtained  by  digesting  a  mixture 
of  sodium  ethoxide,  ethylic  iodide,  isonitrosocamphor,  and  alcohol  in  a 
reflux  apparatus.  It  forms  white,  waxy  scales  melting  at  72 — 73°,  and  is 
very  soluble  in  alcohol,  ether,  benzene,  or  chloroform,  but  insoluble 
in  water  or  cold  alkalis ;  it  is  almost  odourless,  and  is  hydrolysed  by 
alcoholic  potash  with  production  of  isonitrosocamphor.  The  methyl 
derivative  can  be  obtained  by  a  similar  method,  but  only  in  an  impure 
state  as  a  yellow  oil.  On  heating  isonitrosocamphor  with  acetic 
chloride,  a  substance,  C12H7NO2,  is  obtained,  which  forms  six-sided 
prisms  melting  at  172°,  and  is  not  a  simple  acetyl  derivative ;  it  is 
soluble  in  alcohol,  benzene,  or  chloroform,  but  only  sparingly  in  ether. 
When  hydrolysed  by  alcoholic  potash,  it  does  not  give  isonitroso- 
camphor, but  a  substance  which  forms  prismatic  needles  melting  at 
143 — 144°.  Benzoic  chloride  acts  readily  on  isonitrosocamphor  at 
100° ;  the  author  has,  however,  not  yet  succeeded  in  obtaining  the 
products  in  a  crystalline  state.  W.  J.  P. 

The  Camphor  Group.  By  U.  Alvisi  (Gazzetta,  23,  i,  332—341 ; 
compare  Abstr.,  1892,  1343). — y3-Dibromocamphor  readily  reacts 
with  phenylhydrazine  at  100'\  yielding  a  substance  of  the  composition 
CioHi4(N2HPh)2,  which  may  be  purified  by  reason  of  its  non-volatility 
in  a  current  of  steam  ;  it  is  a  yellow,  amorphous  powder  melting  at> 
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68*5°,  and  is  soluble  in  alcohol,  ether,  benzene,  or  acetic  acid,  but  in- 
soluble in  water.  When  boiled  with  hydrochloric  acid,  it  undergoes 
partial  resinification,  and  with  acetic  chloride  it  yields  an  acetyl  de- 
rivative, CioHi4(N2PhAc)2,  as  an  amorphous  powder.  It  also  gives 
resinous  products  on  reduction  with  sodium  amalgam,  and  does  not 
yield  a  chlorinated  hydrocarbon  by  Baeyer  and  Zincke's  reaction 
(Abstr.,  1892,  842). 

Potassium  permansranate,  in  alkaline  or  acid  solution,  oxidises 
^-dibromocamphor  with  evolution  of  carbonic  anhydride;  a  syrupy 
acid  is  obtained,  but  no  conclusion  as  to  its  composition  could  be 
derived  from  analyses  of  its  insoluble  lead  and  barium  salts. 

Campholenic  acid  and  phenylhydrazine  react  in  the  cold  yielding 
phenylhydrazin.e  campholenate,  PhN2H2,Cii)Hi602 ;  it  forms  acicular 
needles  melting  at  48*5 — 49*5°,  and  on  heating  at  50 — 100°  loses 
weight  and  resinifies.  The  base  and  acid  react  violently  when  heated 
together,  ammonia  being  evolved.  W.  J.  P. 

Dextrogyrate  Licareol.  By  P.  Baebier  {Gompt.  rend.,  116, 
1459 — 1461). — Essence  of  coriander,  on  fractionation,  yields  a 
hydrocarbon,  CioHie,  boiling  at  165 — 180°  under  the  ordinary  pres- 
sure, an  oxidised  compound  which  boils  at  120°  under  a  pressure  of 
16  mm.,  and  which  will  be  described  subsequently,  and  an  alcohol, 
coriandrol,  boiling  at  92 — 93°  under  a  pressure  of  15'5  mm.  (Abstr,, 
1882,  525). 

Coriandrol  is  a  colourless  liquid,  with  an  odour  very  different  from 
that  of  licareol,  but  in  other  physical  properties  the  two  compounds 
are  practically  identical,  except  that  coriandrol  is  dextrogyrate. 

Coriandrol.  Licareol. 

BoiUng  point 196— 19^;°  198—200° 

Sp.  gr.  at  0° 0-8820  0-8819 

T3  ^      ,.       .    -,  [ur      1-4641  1-4635 

Refractive  index |  ^^^      ^.^^g^  ^,^^^^ 

Rotatory  power +15°  1'  -18°  21' 

Coriandrol,  like  licareol,  yields  a  liquid  tetrabromide,  and  when 
carefully  oxidised,  it  yields  an  aldehyde,  CioHieO,  practically  identical 
with  licaraldehyde  in  physical  properties.  When  subjected  to  the 
action  of  strong  oxidising  agents,  coriandrol  yields  the  same  products 
as  licareol ;  the  author  was  unable  to  confirm  Grosser's  statement 
that  it  yields  dimethylsuccinio  acid  (loc.  cit.).  With  hydrogen 
chloride,  it  yields  a  liquid  dihydrochloride  identical  with  that 
obtained  from  licareol,  and  when  treated  with  acetic  anhydride  it 
yields  a  limonene  which  cannot  be  distinguished  from  licarene,  and 
at  the  same  time  there  is  formed  the  acetate  of  an  alcohol  which 
appears  to  be  identical  with  licarhodol. 

It  would  seem  from  these  results  that  coriandrol  must  be  regarded 
as  detrogyrate  licareol.  C.  H.  B. 

Constitution  of  Rhodinol.  By  P.  Barbier  {Gompt.  rend.,  117, 
177 — 178). — Rhodinol,  CioHigO,  a  constituent  of  the  liquid  portion  of 
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oil  of  roses,  lias  been  shown  by  Eckarfc  (Abstr.,  1892,  -203,  625)  to 
be  a  primary  alcohol,  yielding  valeric  acid  as  one  of  the  products  of 
oxidation,  and  having-  a  formula  containing  two  ethylene  bonds.  It  is 
thus  an  isoraeride  of  licareol  (compare  this  vol.,  i,  496)  and  geraniol. 
Rhodinol  is  an  oily  liquid,  boiling  at  126'5°  under  a  pressure  of  16  mm., 
and  having  a  sp.  gr.  of  0*8956  at  0°,  refractive  indices  n  =  1'4653  for 
X645  and  u  =  i*4795  for  X452"6,  and  a  specific  rotatory  power  [ajp 
=  —  2"  37'  at  25"^.  When  treated  with  gaseous  hydrogen  chloride,  it 
yields  dipentene  dihydrochloride,  which  boils  at  147°  under  a  pressure 
of  18  mm.,  has  a  sp.  gr.  of  1"051  at  0°,  and  is  converted  by  a  boiling 
acetic  acid  solution  of  potassium  acetate  into  dipentene,  recocrnised 
by  its  characteristic  bromide  melting  at  124°.  The  formula  deduced 
from  these  various  reactions  is  CHaiCMe-CHiCH-CHPi-^-CHa'OH. 
To  determine  which  of  the  two  possible  stereometric  formulae  is  to  be 
assigned  to  rhodinol,  the  latter  was  heated  with  acetic  anhydride  at 
180".  The  acetate  thus  formed  is  a  colourless,  mobile  liquid  of  agree- 
able odour,  boiling  at  131°  under  a  pressure  of  15  mm.,  and  having 
a  sp.  gr.  of  0"9214  at  0°,  and  refractive  indices  n  =  1*4526  for  X  645 
and  71  =  1*4661  for  X  452*6.  When  hydrolysed  with  alcoholic  potash, 
it  is  reconverted  into  an  alcohol,  identical  with  rhodinol,  which  is 
therefore  the  stable  modification.  Jx.  W. 


Bulgarian  (Turkish)  Oil  of  Roses.  By  V.  Markovnikoff  and 
A.  Reformatsky  (J.  Ihiss.  Chem.  Soc,  24,  663 — 686). — The  material 
examined  by  the  authors  consisted  of  three  rose  oils  from  different 
parts  of  Bulgaria,  which  liquefied  completely  at  23*5°,  24",  and  24° 
respectively,  and  had  the  sp.  gr.  0*8563,  0*8603,  and  0-8639  at 
27*5°/0°.  At  the  ordinary  temperature,  they  were  thick,  yellowish 
liquids,  containing  transparent,  crystalline  plates,  and  having  a  strong 
odour  of  roses,  modified  by  a  slightly  fusty  smell.  They  were  all 
optically  active,  rotating  the  plane  of  polarisation  about  3*5°  to  the 
left  in  a  100  mm.  tube. 

In  order  to  effect  a  separation  of  the  elasoptene  and  stearoptene 
contained  in  it,  the  oil  was  cooled  to  0°  and  filtered,  the  filtrate  being 
cooled  to  —55'^,  and  refiltered  until  no  more  solid  separated.  The 
liquid  elaeoptene  obtained  in  this  way,  when  dried  over  fused  potash, 
was  a  yellowish,  mobile  liquid,  the  rotation  of  which  in  a  100  mm. 
tube  was  —3°  44'.  On  repeated  distillation  at  the  ordinary  pres- 
sure, it  yielded  as  chief  fraction  a  liquid  boiling  at  222 — 222*5° 
(2247°,  corr.),  and  when  freshly  distilled  had  the  composition 
represented  by  the  formula  C10H20O.  This  substance  was  shown  10 
be  an  alcohol,  and  the  authors  have  named  it  roseol  (roseolic 
alcohol).  Roseol  smells  of  oil  of  geraniums,  but  on  standing  in  the 
air  it  rapidly  oxidises,  thereby  acquiring  the  odoui-  of  roses.  It  is  a 
colourless,  fairly  mobile  liquid,  with  a  sp.  gr.  =  0-87846  at  20720°  and 
0*87498  at  20°/4°.  Its  molecular  refractive  power  at  20°,  according 
to  Lorentz's  formula,  is  Ra  =  49*48. 

Its  solution  in  carbon  tetrachloride  at  once  decolorises  a  solution 
of  bromine  in  the  same  solvent,  the  amount  of  bromine  disappearing 
being  3  atoms  per  molecule  of  loseol.    A  separate  experiment  showed 
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that  2  atoms  of  bromine  are  absorbed  without  evolution  of  hydrogen 
bromide. 

The  acetate,  CloHig'OAc,  formed  by  heating  9  parts  of  roseol 
with  7  of  acetic  anhydride  for  24  hours  on  a  sand  bath,  boils  at 
235 — 236°,  and  is  a  colourless,  pleasant-smelling  liquid. 

On  oxidation  at  the  ordinary-  temperature  with  1  per  cent,  potas- 
sium, permanganate  solution,  roseol  yields  no  products  volatile  with 
steam,  but  gives  a  syrup  which  distils  at  240°  under  100  mm.  pres- 
sure. Analysis  showed  this  to  be  the  glycerol  CioHi9(OH)3.  a  thick, 
faintly  yellow  liquid,  which  does  not  solidify  at  —50°.  It  has  a 
faint  odour  of  roses,  and  a  taste  at  first  sweet,  but  afterwards  burn- 
ing. Its  sp.  gr.  at  070°  is  1-0445,  and  at  20°/0°  1-0343.  It  is  easily 
soluble  in  water,  but  only  slightly  in  alcohol  or  ether.  Bromine  i& 
not  decolorised  by  it,  even  on  long  standing.  The  triacetate, 
CioH9(OAc)3,  formed  by  heating  the  glycerol  at  150°  with  excess  of 
acetic  anhydride,  boils  at  215 — 220°  under  40  mm.  pressure,  and 
solidifies  at  —10°.  It  has  an  aromatic  odour,  and  a  sp.  gr.  =  1-0594 
at  0°/0°. 

Roseol  (5  grams)  was  dissolved  in  10  times  its  volume  of  light 
petroleum,  and  added  drop  by  drop  to  phosphoric  anhydride 
(2  grams),  covered  by  the  same  solvent,  and  cooled  in  ice.  After 
remaining  for  two  hours  at  the  ordinary  temperature,  the  light 
petroleum  was  poured  off,  washed  with  sodium  carbonate  solution, 
dried,  and  distilled  on  the  water  bath.  The  residue,  on  fractionation, 
yielded  as  chief  product  a  liquid  boiling  at  180 — 185°,  and  having 
the  composition  CioHig.  This  hydrocarbon  is  a  very  mobile  and 
slightly  fluorescent  liquid,  which  smells  of  camphor,  and  oxidises 
rapidly  in  the  air.  No  terpene  could  be  detected  in  the  crude  hydro- 
carbon. 

When  heated  for  12  hours  at  180—200°  with  40  volumes  of 
hydriodic  acid  saturated  at  0°,  roseol  gives  a  saturated  hydrocarbon 
C10H22,  which  boils  at  158 — 159°,  has  the  vapour  density  4-91,  and 
sp.  gr,  =  0-7554  at  20°/0°. 

The  authors  contend  that  their  results  prove  the  chief  con- 
stituent of  the  elasoptene  of  rose  oil  to  be  an  unsaturated  alcohol  of  the 
formula  C10H20O,  isomeric  wdth  allyldipropylcarbinol  (b.  p.  192')  and 
allyldiisopropylcarbinol  (b.  p.  169 — 171°).  Judging  from  the  high 
boiling  point  (220°),  it  is  probably  normal.  The  results  obtained  by 
Eckart  (Abstr.,  1891,  323 ;  1892,  203,  625),  who  stated  that  the  chief 
constituent  of  Turkish  rose  oil  elasoptene  was  rhodinol,  dcHisO,  are 
questioned  on  the  ground  that  he  worked  with  impure  (partially 
oxidised)  material  (compare,  however,  preceding  abstract). 

The  solid  stearoptene  obtained  from  the  original  oil  by  freezing 
constituted  about  20  per  cent,  of  the  whole.  It  was  recrjstallised 
several  times  from  98  per  cent,  alcohol,  in  which  it  is  moderately 
soluble,  and  dried  first  over  sulphuric  acid,  afterwards  for  a  short 
time  at  100°.  The  purified  substance  melted  at  36-5 — 36-8°,  solidified 
at  34°,  and  boiled  between  350°  and  380°  ;  analysis  and  a  molecular 
weight  determination  in  benzene  showed  that  it  is  a  saturated  hydro- 
carbon of  the  formula  O1GH34.  Small  quantities  of  other  hydrocarbons 
wei'e  also  found  to  be  present.  J.  W. 
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Geraniol.  By  P.  Barbieb  (Gompt.  rend.,  117,  120—122).— 
Essence  of  Andropogon  schcenanthus,  when  fractionated,  yields 
about  75  per  cent,  of  geraniol,  mixed  with  a  small  quantity  of  a 
sesquiterpene,  which  increases  its  specific  gravity  and  renders  it 
Isevorotatory.  When  this  geraniol  is  heated  with  acetic  anhydride 
in  a  sealed  tube  at  150",  it  yields  only  the  acetate  CioHn'OAc,  a 
colourless,  mobile  liquid,  which  has  a  pleasant  odour,  and  boils  at 
129—130°  under  a  pressure  of  14*5  mm. ;  sp.  gr.  at  0°  =  0-9388 ; 
refractive  index  at  24°,  n  =  1'4614  for  \,645  and  n  =  1*4758  for 
X452'6.  When  heated  with  alcoholic  potash,  this  acetate  rapidly 
hydrolyses,  and  yields  pure  geraniol,  a  colourless,  slightly  oily  liquid, 
with  a  fine  odour  ;  it  boils  at  126 — 127°  under  a  pressure  of  16  mm.  ; 
sp.  gr.  at  0°  =  0-9012  ;  refractive  indices  at  24°,  7i  =  1-4750  for 
\645  and  n  =  1-4904  for  \  452-6.  With  hydrogen  chloride,  it 
yields  a  liquid  dihydrochloride,  boiling  at  142 — 143°  under  a  pressure 
of  16  mm.,  and  when  this  is  treated  with  a  boiling  solution  of  potas- 
sium acetate  in  acetic  acid,  it  yields  dipentene. 

The  author  considers  that  the  product  obtained  by  Bouchardat  by 
the  action  of  acetic  anhydride  on  linalol  (this  vol.,  i,  544)  is  lica- 
rhodol  and  not  geraniol,  the  linalol  itself  being  the  unstable  stereo- 
isomeride  of  geraniol.  C.  H.  B. 

Santonin.  By  J.  Klein  (Arch.  Fharin.,  231,  213 — 234;  compare 
this  vol.,  i,  111  and  363). — The  author  confirms  his  previous  observa- 
tion of  the  production  of  a-santigendilactone  by  the  reduction  of 
santonin  with  zinc  in  acetic  acid  solution ;  santonone,  (Ci5Hn02)2, 
contrary  to  the  statement  of  Grassi-Cristaldi  (this  vol.,  i,  110),  does 
not  appear  to  be  formed.  The  action  of  phosphoric  chloride  on 
santonin  has  already  been  described  (this  vol.,  i,  425).  Santonin 
oxime  crystallises  with  IH2O.  The  acetyl  derivative,  CiaHigNOsAc, 
melts  at  165 — 166°  or  at  169 — 170°  with  decomposition,  according 
to  the  rapidity  with  which  it  is  heated,  instead  of  at  201 — 203°  as 
stated  by  Gucci,  and  is  readily  hydrolysed  by  alcoholic  potash  or 
ammonia.  The  benzyl  derivative,  CisHigNOa'C;!!;,  crystallises  in 
needles  melting  at  151 — 152°.  The  oxime  may  also  be  prepared 
in  alkaline  solution  ;  on  acidification  with  hydrochloric  acid,  it  gives 
a  violet-red  coloration  with  ferric  chloride,  which  probably  points  to 
the  existence  of  a  syn-hydroximic  acid.  On  dissolving  the  oxime 
in  alkali,  and  subsequently  acidifying  and  adding  ferric  chloride,  a 
yellow  colour  is  produced,  indicating  the  existence  of  an  "  anti-" 
acid  ;  the  "  syn-"compound  is  tolerably  stable  in  solution,  but  cannot 
be  reconverted  into  its  isomeride. 

The  paper  concludes  with  a  discussion  of  the  constitution  of 
santonin,  and  a  criticism  of  the  work  of  several  Italian  chemists  on 
the  subject.  The  author  is  of  opinion  that  the  properties  and 
reactions  of  santonin  can  only  be  explained  on  the  assumption  that  it 
is  the  a-lactone  of  a  hydroxy-a-ketonic  acid  of  the  formula 

C,aH,e-0^  J.  B.  T. 
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Oxidation  Products  of  the  Santononic  acids.  Diparaxylyl 
and  Dipheayl.  By  G-.  Grassi-Cristaldi  (GazzeUa,  23,  i,  306-308). 
— The  author  hopes  to  demonstrate  the  production  of  diphenyl  and 
diparaxylyl  during"  the  oxidation  of  the  isomeric  santononic  acids  with 
nitric  acid  ;  he  has,  however,  not  yet  analysed  the  products  of  the 
reaction.  W.  J.  P. 

Derivatives  of  Photosantonic  acid.  By  S.  Cannizzaro  and  P. 
Gucci  (Gazzetta,  23,  i,  286 — 294). — On  passing  a  current  of  dry 
hydrogen  chloride  through  a  solution  of  photosantonic  acid  in  90  per 
cent,  alcohol,  and  distilling  off  the  solvent  under  reduced  pressure,  a 
mixture  of  dextro-  and  inactive  dehydrophotosantonic  acids  is 
obtained ;  the  quantity  of  the  active  acid  produced  decreases  as  the 
time  of  passing  hydrogen  chloride  through  the  solution  increases,  and 
if  the  solution  is  boiled  during  treatment  with  the  gas,  only  the 
inactive  acid  is  obtained  (compare  Abstr.,  1886,  73;   1892,  869). 

On  heating  either  the  active  or  inactive  acid  considerably  above 
its  melting  point,  or  on  distilling  it  under  reduced  pressure  at 
290 — 300°,  a  new  bibasic  isomeride  seems  to  be  produced;  it  forms 
very  hard  prisms  melting  at  133*5 — 1345°,  and  is  inactive.  All  the 
three  acids,  when  distilled  with  barium  oxide,  yield  a  hydrocarhonj 
Ci3H2o-  On  oxidation  with  chromic  acid  mixture,  this  substance  and 
the  three  isomeric  dihydrophotosantonic  acids   all  give   a  dimethyl- 

phthalidecarboxylic  acid,  M  ^.^  '       r^rC^^^  which  crystallises 

UOOH'O'OH.O — CO 
in  long,  white  needles  melting  at  205 — 206° ;  its  ethylic  salt  forms 
white  prisms  which  melt  at  105 — 106°.  On  heating  in  a  sealed  tube 
at  180 — 190°  with  hydriodic  acid,  the  acid  yields  a  white  substance 
melting  at  236 — 2365°;  this  maybe  reconverted  into  the  acid  by 
oxidising  agents.  When  distilled  with  baryta  at  350°,  the  acid  gives 
benzene,  and,  on  heating  with  potash,  it  yields  isophthalic  acid. 

W.  J.  P. 

Preparation  of  Pure  Digitonin,  By  H.  Kiliani  (Arch.  Pharm., 
231,  460 — 461). — The  solution  in  hot  85  per  cent,  alcohol  of  the 
crude  substance  ("  digitalinum  pur.  pulv.,"  compare  Abstr.,  1891, 
576)  should  not  be  allowed  to  cool,  but  should  be  placed  on  a  water 
bath  at  45°,  kept  for  six  hours  at  this  temperature,  and  then  allowed 
to  cool  slowly.  The  glucoside  is  then  deposited  in  a  form  in  which  it 
is  much  more  easily  drained  by  the  pump.  C.  F.  B. 

Derivatives  of  Digitogenin.  By  H.  Kiliani  (Arch.  Pharm.,  231, 
448 — 460). — The  action  of  various  reagents  on  digitic  acid  was  tried, 
but  no  well- characterised  products  could  be  obtained.  The  mother 
liquors  from  digitic  acid,  prepared  by  oxidising  digitogenic  acid  with 
alkaline  permanganate  (Abstr.,  1891,  576),  when  oxidised  with 
alkaline  permanganate  on  the  water  bath,  yield  a  bibasic  acid  which 
forms  hard  granules  or  minute  needles  which  soften  at  170°.  It  forms 
a  potassium  salt,  C9H13O4K  -f  C9H14O4  -t-  7H2O,  crystallising  in  minute 
needles,  and  is  possibly  identical  with  the  isocamphopyiic  acid 
prepared  by  Marsh,  Balliol,  and  Gardner  by  distilling  camphoic  acid 

YOL.  LXIY.  i.  3  a 
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(Trans.,  1891,  651).  By  reducing*  digitogenic  acid  with  sodinm 
amalgam,  d^oxy digitogenic  acid^  CuHaaOs  +  -^HoO,  is  obtained;  it 
forms  minute,  nacreous  plates,  and  begins  to  soften  at  about  240°. 
When  digitogenic  acid  is  boiled  with  potash  and  dilnte  alcohol, 
carbonic  anhydride  is  eliminated,  and  two  flcids  are  formed;  of  these, 
hydrodigitoic  acid,  C13H22O3,  occurs  in  far  smaller  quantity  ;  it  softens 
at  240°,  crystallises  from  93  per  cent,  alcohol  in  silky  needles,  and 
yields  a  magnesium  salt,  (Ci3H2,03)2Mg  -h  SHjO,  forming  white, 
nodular  aggregates.  By  the  cautions  addition  of  water  to  the  alcoholic 
mother  liquor,  and  allowing  the  mixture  to  remain  for  a  time,  colour- 
less prisms  of  digitoic  acid,  C13H20O3  +  -^1120,  are  deposited ;  this  acid 
melts  at  210°,  yields  a  magnesium  salt,  (Ci3H,903)2Mg  +  8H2O,  crys- 
tallising in  nodular  aggregates  with  a  greasy  lustre,  and  is  converted 
by  further  oxidation  into  digitic  acid.  C.  F.  B. 

Crystalline  Substance  from  Santalum  Praesii.      By  A.  Ber- 

KENHEIM  (J.  Euss.  Chem.  Soc,  24,  688 — 690). — The  author  has  in- 
vestigated a  crystalline  substance  ol)tained  by  Schiramel  and  Co. 
from  Santalum  Praesii.  On  recrystallisation,  it  forms  large  prisms 
melting  at  101 — 103°,  and  having  the  composition  represented  by  the 
formula  C]5H2402.  On  heating  with  acetic  anhydride,  it  gives  an 
acetate,  C1SH23O2AC,  which  crystallises  in  large,  hexagonal  plates,  and 
melts  at  685 — 69*5°.  Phosphorus  pentaohloride  has  no  action  on 
the  acetate,  but  phosphorus  trichloride,  with  the  original  substance, 
gives  a  chloro-derivative,  CisHasOCl,  which  melts  at  119 — 1205".  The 
original  substance  gives  a  sodium  derivative  from  which  the  methyl 
ether  is  obtained  in  the  liquid  state.  Oxidation  with  potassium 
permanganate  yields  an  acid  C7H14O2.  J.  W. 

Gum  Benzoin  from  Siam.  By  F.  Ludy  (Arch.  Pharm.,  231, 
461 — 480;  compare  this  vol.,  i,  480). — Gum  benzoin  (from  Siam)  is 
soluble  in  ether,  and  the  dissolved  substance  yields  no  ash  when 
ignited.  It  contains  (1)  vanillin,  0*15  per  cent.  ;  (2)  free  benzoic 
acid  ;  (3)  0*3  per  cent,  of  an  oily,  neutral  substance  which  is  an 
ethereal  salt  of  benzoic  acid  ;  (4)  a  mixture  of  a  little  henzoresinylic 
henzoate  with  much  siaresinofannylic  lenzoate,  this  mixture  forming 
the  main  constituent  of  the  gura.  In  addition  to  these,  woody  im- 
purities are  present  to  the  extent  of  1*6 — 3*3  per  cent.  No  cinnamic 
acid,  either  free  or  combined,  could  be  detected.  By  hydrolysis  of 
the  mixture  of  henzoresinylic  and  siaresinotannylic  benzoates,  benzoic 
acid  and  a  mixture  of  benzoresinol  and  siaresinotannol  are  obtained 
in  the  proportion  of  about  1:11.  The  benzoresinol  is  identical  with 
the  substance  obtained  from  Sumatra  benzoin;  it  crystallises  from 
acetone  in  groups  of  long,  white  prisms,  and  melts  at  272°  (uncorr.). 
Siaresinotannol,  C12H14O3,  is  a  brown  powder,  resembling  in  its  pro- 
perties the  resinotannol  obtained  from  Sumatra  benzoin.  It  yields  a 
potassium  derivative,  Ci-JS-nO-:^  -\-  H2O,  crystallising  in  yellow  needles, 
and  an  acetyl  derivative,  C12H13ACO3,  as  a  yellow,  amorphous  powder. 
Nitric  acid  has  the  same  action  on  it  as  on  Sumatra  resinotannol. 

C.  F.  B. 


ORGANIC  CHEMISTRY.  667 

A  Ketone  obtained  from  Ethylic  DihydrocoUidinedicarb- 
oxylate.  By  F.  Garelli  {Gazzetta,  23,  i,  569 — 579). — Amongst  the 
])rodiicts  obtained  by  Hantzsch  (Abstr.,  1886,  77)  on  heating  ethylic 
dihydrocoUidinedicarboxylate  with  dilute  hydrochloric  acid  in  a  closed 
tabe  at  120°,  is  a  ketone  of  the  composition  CsHj^O. 

When  this  ketone  is  heated  with  alkali  and  benzaldehyde,  it  yields 
a  condensation  product  of  the  composition  CisHieO  ;  this  crystallises  in 
beautiful  rosettes  melting  at  99°.  It  gives  a  crystalline  oxime  which 
melts  at  183 — 134",  and  is  soluble  in  alcohol,  ether,  benzene,  and 
acetic  acid;  no  acetyl  derivative  could  be  prepared  from  it.  The 
hydrazone,  CuHielNoHPh,  is  obtained  in  small,  yellow  needles  melting 
at  180°.  The  condensation  product  is  readily  oxidised  by  dilute 
alkaline  permanganate,  yielding  benzoic  and  acetic  acids. 

W.  J.  P. 

Cryoscopic  Behaviour  of  some  Acetates  of  Feeble  Bases. 
By  A.  Ghika  (Gazzetta,  23,  i,  341 — 346;  compare  Konovalotf,  this 
vol.,  ii,  357,  and  Nasini  and  Pezzolato,  ihid.,  i,  444). — The  author 
has  determined  the  molecular  depressions  of  the  freezing  points  of 
water  and  benzene  by  the  acetates  of  aniline,  pyridine,  diethylaniline, 
nicotine,  quinoline,  diisoamylamine,  diisobutylamine,  propylamine, 
and  allylamine,  and  by  acetanilide.  In  aqueous  solution,  all  these 
substances  behave  as  if  completely  dissociated ;  the  benzene  solutions, 
however,  show  considerable  diversity  of  behaviour.  Nicotine  acetate 
in  dilute  benzene  solutions  gives  almost  normal  molecular  depressions, 
whilst  aniline  acetate,  under  similar  circumstances,  seems  to  behave 
as  a  mixture  of  the  base  with  acetic  acid.  W.  J.  P. 

Derivatives  of  Quinoline.  By  A.  Glaus  (/.  pr.  Ghem.  [2],  48, 
135 — 140). — In  reviewing  the  present  state  of  our  knowledge  as  to 
the  orientation  of  quinoline  substitution  products,  the  author  points 
out  that  the  nitro-  and  sulphonic  radicles  invariably  enter  the  benzene 
ring,  whereas  bromine  will  always  take  the  4'  position  if  this  be 
unoccupied  ;  chlorine,  on  the  other  hand,  does  not  show  this  affinity 
for  the  4'-position.  With  regard  to  the  influence  of  already  existing 
substituting  groups  on  the  orientation  of  entering  groups,  it  is 
noted  that  the  existence  of  bromine  in  the  benzene  ring  does  not 
influence  the  entry  of  a  new  bromine  atom  into  the  4'-position. 
The  case  is  somewhat  different  when  hydroxy -groups  occur  in  the 
benzene  ring.  Thus  it  has  been  shown  (Abstr.,  1892,  353)  that  the 
first  bromine  atom  which  enters  into  1-  and  3-hydroxy quinoline 
gives  rise  to  a  4-brorao-derivative  ;  the  same  holds  good  for  the 
entry  of  a  chlorine  atom  into  these  hydroxyquinolines,  nor  will  the 
second  bromine  or  chlorine  atom  take  the  4'-position.  A  third 
bromine  atom  can  be  introduced  into  1-hydroxyquinoline  by  treat- 
ment of  1  :  4-hydroxyquinolinesulphonic  acid  with  phosphorus 
bromide,  and  this  atom  takes  the  4'-position  ;  but  in  this  respect 
chlorine  and  bromine  differ,  for  no  trichloro- 1-hydroxyquinoline,  con- 
taining a  4'-chlorine  atom,  has  yet  been  prepared. 

The  entry  of  bromine  into  a  quinoline- 1-sulphonic  acid  may  take 
place  either  in  the  3-  or  4'-position,  according  to  the  experimental 
conditions,  A.  G.  B. 

3  a  2 


6()8  ABSTRACTS  OF  CHEMICAL   PAPERS. 

1-Chloroquinoline.  By  A.  Claus  and  M.  Schom  er  (/.  pr.  Chem. 
[2],  48,  140 — 151). —  l-Chloroquinolive,  prepared  from  orthochlor- 
aniline  by  Skraup's  method,  is  a  nearly  colourless  oil,  which  quickly 
becomes  brown  on  exposure  to  light  and  air;  it  boils  at  288°,  and  ia 
not  solid  at  —20° ;  it  is  freely  soluble  in  most  organic  solvents,  and 
markedly  soluble  in  water.  If  crude  chloraniline,  containing  both 
the  ortho-  and  the  para- compounds,  be  eujployed  for  making  l-chlor6- 
quinoline,  the  latter  can  afterwards  be  separated  from  the  3-chloro- 
quinoline  by  dissolving  the  mixture  in  alcohol  and  adding  nitric  acid, 
when  the  3-derivative  is  precipitated  as  nitrate.  l-Chloroquinoline 
Jiydrochloride  crystallises  in  colourless  needles,  melts  in  its  water  of 
crystallisation  at  96 — 97°,  and  dissolves  freely  in  alcohol  and  in  water. 
The  platinochloride,  (C9]S'H6Cl)2.H,PtCl6  +  2H,0,  forms  small,  yellow 
needles,  and  melts,  when  anhydrous,  at  235°  with  decomposition. 
The  nitrate  melts  in  its  water  of  crystallisation  at  86 — 87°,  and  dis- 
solves freely  in  water,  but  less  freely  in  alcohol.  The  dichromate, 
(C9NH6Cl)2,H2Cr207,  crystallises  in  lustrous,  orange  laminae,  melts, 
with  carbonisation,  at  160 — 161°,  and  dissolves  freely  in  hot  water. 
The  methiodide,  CglSTHeCljMel,  crystallises  in  hard,  yellow  needles  and 
short  prisms,  darkens  and  melts  at  165°,  and  dissolves  in  hot  water 
and  alcohol,  but  not  in  ether.  The  methochloride  crystallises  in 
colourless  laminae  and  flat  prisms,  melts  at  140°,  and  dissolves  in 
water;  i\&  platinochloride,  (C9]S'ri6Cl,MeCl)2,PtCl4,  melts,  with  decom- 
position, at  248°. 

4  :  l-Nitrochloroquinoline  is  the  sole  product  of  the  nitration  of 
1-chloroquinoline ;  it  crystallises  in  thin,  colourless  needles,  melts  at 
144°,  and  dissolves  in  hot  alcohol  and  in  ether.  The  platinochloride 
is  anhydrous,  and  melts  with  decomposition  at  260°. 

4  :  1-Amidochloroquinoline,  obtained  in  the  usual  way,  crystallises  in 
lustrous,  colourless  aggregates  of  needles,  which  soon  become  yellow 
or  red ;  it  melts  at  152°,  and  is  not  volatile  with  steam ;  organic 
solvents  dissolve  it  freely.  The  hydrochloride  crystallises  in  brilliant, 
thick,  red,  anhydrous  prisms,  and  melts  at  275°;  the platifiochloride, 
with  2H2O,  is  described.  1  :  4<-Chloroquinoline  diazochloride  forms 
red  needles;  by  treatment  with  cuprous  chloride,  it  yields  l:4-di- 
chloroquinoline,  melting  at  94°,  identical  with  that  prepared  by  La 
Coste  (Abstr.,  1882,  979)  ;  its  platinochloride  melts  at  252°  with  de- 
composition. 

1  :  A<-Chloroquinolinesulphonic  acid  crystallises  with  2H2O  in  brilliant, 
colourless,  transparent,  lustrous  prisms  or  needles,  and  in  rhombic 
tables ;  it  has  no  definite  melting  point.  The  ammonium  salt  is 
described,  as  are  also  the  sodium  salt,  with  5H2O  ;  the  hariuni  salt,  with 
7H2O  ;  the  silver  salt ;  the  copper  salt,  with  4H2O  ;  and  the  ethylic  salt, 
melting  at  140°.  A.   G.  B. 

l-Bromoquinoline.  By  A.  Claus  and  H.  Howitz  (J.  pr.  Chem., 
[2],  48,  151— 160).— l-Bromoquinoline  C Abstr.,  1888,  163)  is  a 
colourless,  or  pale  jellow,  oil ;  it  boils  at  302 — 304°,  and  is  not  solid 
at  —10°.  The  platinochloride  crystallises  with  2H2O  and  also  wnth 
3H2O,  and  melts  with  decomposition  at  252°.  The  methiodidej 
CgNHeBrjMel,  forms  long,  yellow,  anhydrous  needles  and  prisms,  and 
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melts  at  280 — 281*'.  The  ethiodide  crystallises  in  yellowish-green  needles 
or  thick,  yellow,  prismatic  aggregates,  and  melts  at  183°  with  gradual 
decomposition. 

4 :  \-Nitruhromoquinoline  crystallises  in  colourless  needles,  melts  at 
137 — 138°,  and  sublimes  unchanged  ;  its  platinochloride  is  described. 
4  :  l-Amidohromoqidnoline  forms  yellow  needles  or  thick  prisms,  melts 
at  128 — 130°,  and  sublimes ;  it  dissolves  in  acids  with  an  intensely 
red  coloration,  and  is  precipitated  from  these  solutions  by  ammonia; 
its  jplati7iochloride  is  described.  4 :  l-Dihromoquinoline  was  obtained 
from  the  araido-derivative  through  the  diazo-reaction ;  it  crystallises 
in  long,  colourless  needles,  and  melts  at  127°.  A  compound  melting 
at  162",  whose  nature  has  yet  to  be  elucidated,  was  formed  at  the  same 
time. 

1  :  4)' -Amidohromoquinoline,  prepared  from  the  nitro-4'-bromoquinol- 
ine  (m.  p.  124°)  which  is  always  formed  as  a  bye-product  in  the 
preparation  of  4 :  4'-nitrobromoquinoline,  crystallises  in  long,  straw- 
coloured  needles,  melts  at  107 — 108°,  and  dissolves  in  alcohol.  The 
hydrochloride  melts  with  decomposition  at  252° ;  the  platinochloride  is 
described.  As  the  amido-derivative  yields  1  :  4'-dibromoquinoline 
(Abstr.,  1890,  1320)  through  the  diazo-reaction,  the  orientation  of  the 
parent  nitro-derivative  is  settled  as  1  : 4'-nitrobromoquinoline. 

A.  Gr.  B. 

lodoquinolines.  By  A.  Glaus  and  P.  Grau  (J.pr.  Chem.  [2],  48, 
160 — 169). — \-Iodoquinoline  is  prepared  by  diazotising  1-amidoquin- 
oline  and  treating  the  diazo-compound  with  potassium  iodide  and 
copper ;  it  crystallises  in  colourless,  vitreous  needles,  which  become 
brown  when  exposed  to  light  and  air ;  it  melts  at  136°  and  dissolves 
in  hot  water  and  in  most  organic  solvents.  The  hydrochloride^ 
C9NHcI,HCl,  crystallises  in  short,  thick,  yellow  prisms,  and  melts  at 
183° ;  the  platinochloride  is  described.  Halogen  alkyl  compounds  and 
nitro-derivatives  have  not  been  obtained.     The  dichromatey 

melts  with  decomposition  at  135°  ;  the  nitrate,  also  with  decomposition, 
at  154°. 

S-Iodoquinoline,  prepared  from  3-amidoquinoline,  crystallises  in 
nacreous,  nearly  colourless  laminae,  and  sublimes  in  the  form  of 
needles ;  it  melts  at  88°  and  dissolves  in  hot  water  and  in  most  or- 
ganic solvents.  The  dichromate,  the  hydrochloride,  melting  at  210°, 
and  the  platinochloride,  melting  with  decomposition  at  265°,  are  de- 
scribed. The  methiodide  crystallises  in  brilliant,  yellow,  transparent, 
vitreous  prisms  and  long  needles,  and  is  unchanged  at  306°. 

4-Iodoquinoline,  from  4-amidoquinoline,  crystallises  in  small,  colour- 
less, vitreous  needles  and  sublimes  in  the  same  form ;  it  melts  at  100° 
and  dissolves  very  slightly  in  hot  water,  but  freely  in  most  organic 
solvents.  The  dichromate  melts  with  decomposition  at  165°  ;  the 
hydrochloride  becomes  dark  and  melts  at  235°  ;  the  platinochloride 
melts  with  decomposition  at  263°  ;  the  methiodide  crystallises  in  fern- 
like aggregates  of  small,  yellow  needles,  and  melts  with  decomposition 
at  245°. 

2-Iodoquinoline,  from  2-aniidoquinoline   (see  next  abstract),  forms 
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small,  colourless  needles,  melts  at  103°,  and  resembles  the  foreo^oing 
iodoquinolines  in  propei'ties.  A.  G.  B. 

2-Nitroquinoline  and  its  Derivatives.  By  A.  Glaus  and  C. 
Massau  (/.  pr.  Ghem.  [2],  48,  170 — 179). — 2-Nitroquinoline  has  been 
already  described  (Abstr.,  1888,  295)  ;  it  crystallises  in  plates  or 
needles,  and  melts  at  132 — 134°.  The  methiodide  forms  brilliant,  dark 
red,  transparent  crystals  of  various  ill-defined  forms,  and  melts  at 
231 — 233"  with  decomposition.  The  methochloride  melts  with  de- 
composition at  212 — 213°.  The  methonitrate,-  obtained  by  acting  on 
the  methiodide  with  silver  nitrate,  crystallises  in  prisms  and  melts 
•with  decomposition  at  170°.  The  ethiodide  melts  with  decomposition 
at  220°. 

^l-A'midoquinoli7ie  crystallises  in  yellowish-white  needles,  whicli  are 
unstable  in  air ;  it  is  very  slightly  volatile  with  steam,  melts  at 
188 — 190°,  and  sublimes.  The  platinochloride  melts  w4th  decomposi- 
tion at  225°.  The  conversion  of  2-amidoquinoline  into  2-hydroxy- 
quinoline  may  be  effected  through  the  diazo-reaction,  but  better  by 
heating  with  hydrochloric  acid  at  220° ;  the  preparation  of  the  corre- 
sponding bromo-,  chloro-,  and  iodo-derivatives  from  the  amido- 
quinoline  may  also  be  effected  through  the  diazo-reaction. 

A.  G.  B. 

Hydroxy- derivatives  of  Anthraquinolinequinone.  By  C. 
Graebe  and  A.  Philips  (Annalen,  276,  21 — 35). — Bohn  obtained 
certain  blue  and  green  dyes  by  heating  dihydroxyanthraquinoline- 
quinone  ("alizarin-blue")  with  ordinary  or  fuming  sulphuric  acid 
(Badische  Anilin-  und  Soda-Fabrik,  German  Patents  of  1888, 
Nos.  46654  and  47252).  These  dyes  have  been  show^n  by  Graebe 
(Abstr.,  1891,  463)  to  contain  higher  hydroxy-derivatives  (compare 
also  Schmidt  and  Gattermann,  Abstr.,  1891,  1382)  ;  subsequently, 
the  method  was  extended  by  Bohn  and  by  Schmidt  and  Gattermann 
(Abstr.,  1891,  935)  to  the  preparation  of  poly  hydroxy- derivatives  of 
anthraquinone  from  alizarin. 

The  authors  find  that  the  derivatives  of  anthraqainolinequinone, 
like  the  corresponding  ones  of  anthraquinone,  are  the  "  darker  "  in 
colour  the  tnore  hydroxyl  groups  they  contain  (compare  below). 

PO  PTT'PTT 

Hydroxyanthraquinolinequinone,       C6H4<[       '>C6H(0H)  <^    ^  i 

CO  ±i CH 

[OH  =  3'  or  4'],  is  prepared  as  follows : — "  Alizarin-blue  "  is  con- 
verted into  amidohydroxyanthraquinolinequiuone  by  heating  it  at 
160°  with  aqueous  ammonia  of  095  sp.  gr.  ;  the  amido-derivative  is 
then  dissolved  in  concentrated  sulphuric  acid  mixed  with  one-fourth 
its  volume  of  water,  treated  at  0°  with  sodium  nitrite,  and  the  liquid 
poured  into  boiling  alcohol  and  boiled  for  a  quarter  of  an  hour ;  the 
hydroxyanthraquinolinequinone  is  precipitated  by  the  addition  of 
water.  It  crystallises  in  brick-red  prisms,  melts  at  208°,  and  is  as 
good  as  insoluble  in  water,  sparingly  soluble  in  ether,  but  more 
readily  in  alcohol.  It  dissolves  in  concentrated  sulphuric  acid  with  a 
yellowish-brown  coloration,  the  sulphate  being  precipitated  on  di- 
luting with  water;  in  ammonia,  it  dissolves  with  a  cherry. red  coloru- 
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tion,  and  in  alkalis  with  a  violet  coloration  ;  in  presence  of  an  excess 
of  alkali,  and  especially  on  boiling,  the  violet  alkali  salts  separate. 
The  benzoyl  derivative,  CnNHgO^'OBz,  forms  brown  crystals,  and 
melts  at  175°. 

Trihydroxyanthraquinolinequinone  [(OH).,  =  3' :  4' :  4  or  3'  :  4'  :  1] 
("  hydroxyalizarin-blue")  may  be  obtained  from  the  portion  of  crude 
'"alizarin-green  "  (not  the  bisulphite  compound)  which  is  insoluble  in 
nitrobenzene,  by  heating  it  at  180°  with  hydrochloric  acid  or  by 
sublimation  ;  it  is,  however,  best  prepared  by  Schmidt  and  Gratter- 
mann's  method  (Abstr.,  1891,  1383).  The  absorption  spectrum  of 
the  solution  in  alcoholic  ammonia  is  almost  the  same  as  that  of 
"  alizarin-blue,"  and  its  solution  in  concentrated  sulphuric  acid 
exhibits  an  absorption  band  at  40 — 45,  and  a  lighter  one  at  50 — 56 
(Bunsen-Kirchholf  scale).  It  differs  from  "alizarin-blue"  in  being 
insoluble  in  aqueous  ammonia. 

Tetrahydroxyanthraquinolinequinone  [(0H)4  =  3' :  4'  :  4  :  1]  ("  di- 
hydroxyalizarin-blue  ")  occurs  in  small  quantity  in  technical  "  aliz- 
arin-green "  and  in  "  alizarin-indigo-blue."  When  "alizarin-green  " 
is  extracted  with  boiling  nitrobenzene,  the  tetrahydroxy- derivative 
separates  from  the  filtrate  in  dark  blue  crystals ;  it  is  also  obtained 
as  a  sublimate  when  "  alizarin-indigo- blue  "  is  heated.  It  is  insolu- 
ble in  aqueous  ammonia,  and  is  identical  with  the  compound  pre- 
pared by  Schmidt  and  Gattermann  (loc.  cit.).  Its  solution  in  concen- 
trated sulphuric  acid  exhibits  a  bright,  broad  band  in  the  red  region 
at  34 — 40,  and  a  narrower  one  in  the  yellow  at  47 — 51. 

Pentahijdroxyanthraquinolinequinone  [(0H)5  =  3'  :  4'  :  4  :  2  :  1  or 
3'  :  4'  :  4  :  3  :  1  ?]  represents  the  portion  of  "  alizarin-indigo-blue  " 
soluble  in  nitrobenzene;  it  forms  a  blue,  crystalline  mass,  and  is 
soluble  in  both  aqueous  and  alcoholic  amnwnia,  as  well  as  in  alkalis, 
forming  blue  solutions.  Its  solution  in  alcoholic  ammonia  exhibits 
two  faint  absorption  bands,  a  narrow  one  at  37 — 38  and  a  broad  one 
at  425 — 48.  The  absorption  spectrum  of  the  solution  in  concen- 
trated sulphuric  acid  resembles  that  of  the  tetrahydroxy-derivative, 
but  the  bands  are  less  distinct,  especially  that  in  the  yellow  region. 
The  pentahenzoyl  derivative  is  a  reddish-brown,  flocculent  substance  ; 
it  melts  at  175°,  and  yields  the  peutaliydroxy-compound  when  boiled 
with  aqueous  alkalis. 

As  stated  by  Schmidt  and  Gattermann,  "  alizarin-blue-green  " 
contains  the  sulphonic  acid  of  a.  trihydroxyanthraquinolinequinone, 
and  "  alizarin-green "  contains  an  isomeric  acid  ;  the  authors  have 
also  detected  varying  amounts  of  tetrahydroxyanthraquinoline- 
quinone  in  the  last-mentioned  dye.  "  Alizarin-indigo-bliie  "  consists 
of  a  mixture  of  tetra-  and  penta-hydroxyquinolinequinones. 

The  authors  show  that  the  above-described  colouring  matters 
derived  from  "  alizarin-blue  "  yield  quinolinic  acid  on  oxidation  with 
nitric  acid,  which  fact  proves  that  the  hydroxyl  group  and  also  the 
sulphonic  group  in  these  dyes  always  enters  the  benzene  nucleus,  and 
not  the  pyridine  nucleus.  A.  R.  L. 

Pyrazole  Compounds.  By  O.  Severini  {Gazzetta,  23,  i,  284 — 
28i5). — The   action   of   sodium    hypochlorite   on   pyrroline  has  been 
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already  investigated  by  Ciamician  and  Silber  (Gazzetta,  16,  19).  On 
boiling  1-phenylpyrazole  with  sodium  hypochlorite  solntion,  \-phenyl- 
chloropt/razole,  C9H7N2CI,  is  obtained  ;  it  is  very  volatile,  and  forms 
beautiful  white  needles  melting  at  75 — 75-5°.  It  is  insoluble  in 
water,  but  soluble  in  alcohol  or  ether.  The  chlorine  probably  occupies 
the  position  4  of  the  pyrazole  nucleus,  for  sodium  hypochlorite  does 
not  act  on  l-phenyl-4-bromopyrazole.  W.  J.  P. 

Phenylethyldimethylpyrazole.  By  L.  Balbiano  (  Gazzetta,  23,  i, 
323 — 332;  compare  Abstr.,  Ib92,  885). — l-Phenylethyldimethylpyr' 
azole,  C3N2PhEtMe2,  is  obtained  by  the  action  of  phenylhydrazine  on  f)- 
acetylpropionylethane  in  ethei  eal  solution ;  it  is  a  yellow  oil  with  an 
aromatic  odour,  and  boils  at  150°  under  75  mm.  pressure.  It  is  soluble 
in  alcohol  or  ether,  but  insoluble  in  water,  and  gives  the  pyrazoline 
reaction  on  boiling  with  soda,  and  subsequently  acidifying  and  treat- 
ing with  potassium  chromate,  ferric  chloride,  or  sodium  nitrite 
solution.  The  flatinochloride,  (C3N2PhEtMe2)2,H2PtOl6  +  2H2O, 
forms  beautiful  reddish-yellow  laminae,  and  melts  at  175"^  with  de- 
composition. On  heating  at  about  230°,  it  absorbs  oxygen  and  yields 
trioxymethylene  and  a  bright-yellow  powder  of  the  composition 
(C3N2PhEtMe)2PtCl2.  The  latter  substance,  on  warming  with  nitro- 
hydrocliloric  acid,  yields  dichloroplatometiiylethylphenyLtrichloropyr azole, 
(Ci2HioN2Cl3)2PtCl2,  as  a  crystalline  powder  which  is  insoluble  in 
water  or  alcohol. 

The  author  concludes  that  the  platinochlorides  of  tetra-substituted 
derivatives  of  pyrazole  undergo  the  same  change  on  heating  as  go 
those  of  tri-substituted  derivatives.  W.  J.  P. 

Synthesis  of  Homologues  of  1-Phenylpyrazole.  By  L. 
Balbiano  and  G.  Makchetti  {Gazzetta,   23,   i,  485 — 492). — l-Fhenyl- 

PTT'lVPh 
pyrazole  methiodide,  CH<^  I  ,  is  obtained,  in  almost  quanti- 

\y  XJ.  •  Xi  ■  Jj JL  k^  X. 

tative  yield,  by  heating  the  pyiazole  with  methylic  iodide  in  a  closed 
tube  at  100°;  it  forms  beautiful,  lustrous  needles  which  melt  at 
178 — 179°  with  decomposition,  is  soluble  in  water  or  alcohol,  and  in- 
soluble in  ether.  When  heated  in  a  closed  tube  at  240 — 300°,  it 
yields  a  mixture  of  phenylpyrazole  and  l-phenyl-Ai-methylpyrazole, 
CpN^HoMePh,  a  yellowish  oil  which  has  an  aromatic  odour,  bods  at 
264— 265°,  and  does  not  solidify  at  —15°;  it  is  insoluble  in  water. 
The  platinochloride,  (C3N2HoMePli)2,H2PtCl6,2HoO,  separates  from 
water  in  yellowish-red  needles  which  melt  at  159 — 160°  with  decomposi- 
tion ;  it  loses  its  water  in  a  vacuum  over  sulphuric  acid.  When  the 
anhydrous  salt  is  heated  at  130 — 160°,  it  gives  dicliloroplato-l-phenyl- 
4<-methy]pyr azole,  (C3N'2H2MePh)2PtCl2,  as  a  bright-yellow  powder 
which  is  insoluble  in  water,  and  does  not  melt  at  250°.  l-Flienyl-4i- 
methylpyr azole  methiodide,  C3N2H2MePh,MeI,  is  obtained  by  heating 
the  pyrazole  with  methjlic  iodide  at  100°  in  a  sealed  tube.  It  is 
soluble  in  alcohol  and  water  and  separates  from  the  latter  solvent  in 
needles  which  melt  at  160°;  the  corresponding  ethiodide  could  not  be 
]»repared.  On  oxidation  Avith  alkaline  permanganate,  the  pyrazole 
yields  l-phenylpyrazole-4-carboxylic  acid.  W.  J.  P. 
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Reduction  of  Substituted  1-Phenylpyrazoles.  By  G.  Mar- 
CHETTI  (Gazzetta,  23,  i,  425—430). — On  reducing  an  alcoholic  solution 
of  1-pbenylpyrazole  with  sodium  by  the  process  previously  given  by 
the  author  (this  vol.,  i,  177)  no  benzene  is  obtained  and  no  reduction 
products  could  be  isolated. 

l-Phenyl-3 :  4-dimethylpyrazole,  however,  behaves  like  its  1:3:5- 
isomeride  on  reduction  (this  vol.,  i,  178),  and  the  pi'oduct  of  the 
reaction  by  similar  treatment  yields  benzene,  3  :  4-dimethylpyrazole, 
and  l-phenyl-3  :4-dimethyltetrahydropyrazole  ;  the  latter  was  obtained 
in  very  small  quantity,  and  its  properties  could  not  be  determined. 
It  is  energetically  oxidised  by  cold  permanganate  just  as  its  iso- 
meride  is.  During  the  reduction,  dimethylphenyltrimethyJenediarnine  is 
also  formed  ;  the  reduction  hence  proceeds  partly  as  in  the  case  of 
l-phenyl-4 :  5-dimethylpyrazole.  The  new  base  has  a  pungent  odour, 
but  was  not  obtained  in  sufficient  quantity  for  purification  ;  on  treat- 
ment with,  carbon  bisulphide,  it  yields  dimethyljphenyltrimethijlenedi- 
amine  trimethyltrimethyleneanilthtocarhamate, 

]SrHPh-C3H4Me2-:N^H-CS-SH-]SIH2-C3H4Me2-NHPh, 

which  crystallises  in  lustrous,  white  needles,  and  melts  at  210°  with 
slight  decomposition. 

3  :  4i-Dlmethylpyrazole  picrate  forms  small  needles  melting  at 
155—156°,  whilst  its  3  :  5-isomeride  melts  at  158—159°. 

W.  J.  P. 

Some  Acids  of  the  Pyrazole  Series.  By  L.  Balbiako  and  0. 
Severini  (Gazzetta,  23,  i,  309—319;  364,— 360).— I- Phenyl  pyrazole- 
4i :  h-dicarhoxylic  acid,  CJ^^R^hiCOOVi^'i,  is  obtained,  together  with 
a  little  oxalic  acid,  on  oxidising  1-phenylmethylethylpyrazole  with 
alkaline  permanganate.  The  new  acid  crystallises  in  small,  white, 
pearly  laminae,  melting  at  231 '5°  with  decomposition;  it  is  soluble  in 
alcohol  or  hot  water,  but  only  sparingly  so  in  ether  or  cold  water. 
Its  dimethylic  salt  forms  hard,  glossy  tables  melting  at  84*5 — 85*5°, 
and  is  soluble  in  alcohol  or  ether,  but  insoluble  in  water ;  it  is  readily 
converted  into  the  sodium  salt  by  sodium  ethoxide.  On  treating  its 
alkaline  solution  with  bromine,  it  yields  a  c^iferomo- derivative, 

CnH6Br,04N2, 

which  may  be  extracted  from  the  solution  by  ether  after  acidification; 
it  forms  small,  yellow  needles  which  melt  at  197 — 199°  with  decom- 
position, and  seems  to  be  accompanied  by  a  monobromo-derivative. 
On  heating  for  seven  hours  at  240 — 255",  the  dibromo-de;:ivative  loses 
carbonic  anhydride  and  yields  a  dihromophemjl pyrazole,  C^^-iQ^V2, 
which  crystallises  in  white  needles  melting  at  74'',  and  is  soluble  in 
ether  and  hot  alcohol. 

1-Phenyl-S  :  A-dimethylpyrazole  is  formed  by  the  action  of  phenyl- 
hydrazine  on  an  acidified  solution  of  sodium  ethoxide,  methylethyl- 
acetone,  and  ethylic  formate  in  ether.  It  is  a  pale-yellow  oil  of  sp.  gr. 
=  1*0747  at0°,  boils  at  277 — 278°,  and  has  an  aromatic  odour;  it  is 
soluble  in  alcohol  and  ether,  insoluble  in  water,  and  gives  a  violet 
colour  with  ferric  chloride.  On  oxidation  with  alkaline  permanganate, 
it    gives    a    mixture    of    l'p]ienyl-S-methylpyrazole-4:-carboxylic   and 
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l-phenyl-4i'methylpyrazole-3-carhoxyUc  acids,  which  are  separated  by 
crystallisation  fmm  dilate  alcohol.  The  former  acid  is  the  less 
soluble,  and  forms  beaufcifal  white  needles  melting  at  191*5 — 192*.5°  ; 
it  j»ives  a  calcium  salt  which  crystallises  in  small  laminae  containing 
3H3O.  On  heating  the  acid  at  230—250°  for  20  hours,  carbonic 
anhydride  is  evolved,  and  l-phenyl-3-methylpyrazole  remains;  the 
constitution  of  the  acid  is  thus  determined.  The  isomeric  acid 
forms  small,  white  laminae  which  melt  at  133' 5 — 1345'' ;  its  calcium- 
salt  is  obtained  in  crystalline  scales  containing  2H2O.  On  oxidation 
with  alkaline  permanganate,  both  acids  give  1-phenyIpyrazole-^  :  is-di- 
carboxyllc  acid,  which  crystallises  in  white  laminae  melting  at  200*5° 
with  decomposition;  it  is  soluble  in  alcohol  or  boiling  water,  but 
only  sparingly  so  in  ether.  The  methylic  salt  is  obtained  in  long, 
white  needles  melting  at  74"5 — 75'5° ;  it  is  soluble  in  alcohol  and 
ether,  but  insoluble  in  water.  W.  J.  P. 

Pyrazole-3  :  5-dicarboxylic  Acid.  By  G.  Marchetti  {Gazzetta, 
23,  i,  567 — 569). — Buchner  and  Papendieck  (this  vol.,  i,  431)  con- 
sider that  the  pyrazole-3  :  5-dicarboxylic  acid  obtained  by  them  is  not 
identical  with  that  prepared  by  Marchetti  (this  vol.,  i,  179)  ;  their 
acid  melted  at  287 — 290",  whilst  that  prepared  by  Marchetti  melted 
at  280°,  a  temperature,  which,  by  a  printer's  error,  was  stated  as 
180°.  The  difference  of  7 — 10°  is  due  to  the  temperature  being 
corrected  in  the  one  case  and  not  in  the  other.  Further,  the  barium 
salt  crystallises  with  either  1  or  4  molecules  of  water.  The  two  acids 
are  therefore  identical.  W.  J.  P. 

Platopyrazole  Compounds.  By  L.  Balbtano  (Gazzetta,  23,  i, 
524—529;  compare  Abstr.,  1892,  S8b).—l-Ethyl.S  :  b-dimefhylpyr- 
azole  is  obtained  by  heating  the  silver  derivative  of  3  :  5-dimethyl- 
pyrazole  with  ethylic  iodide  and  ether  free  from  alcohol  or  water  in 
a  sealed  tube  at  100° ;  it  is  a  slightly  yellowish  liquid,  soluble  in  water 
and  alcohol.  The platinochloride,  (C3N2HMe2Et)2,H2PtCl6,  forms  small, 
yellow  needles  melting  at  173°,  and  is  soluble  in  water  or  alcohol.  On 
heating  it  at  a  little  above  the  melting  point,  it  loses  hydrogen 
chloride,  and.  dichloroplato-1-ethyl-S  :  b-dimethylpyrazole, 

(C3N2MeoEt)2PtCl2, 

is  obtained  ;  this  is  a  bright  yellow  powder,  insoluble  in  water,  and 
almost  insoluble  in  boiling  alcohol.  The  same  compound  is  obtained 
on  boiling  the  pyrazole  with  sodium  platinochloride  in  aqueous  solu- 
tion ;  the  reaction  is,  however,  not  complete. 

The  author  has  previously  observed  (Abstr.,  1892,  885)  that  pyr- 
azoles  containing  a  substituted  group  in  the  position  4  of  the  nucleus 
do  not  react  with  sodium  platinochlorides  to  give  dichloroplato-de- 
rivatives.  He  now  shows  that  l-phenyl-4-methylpyrazole  is  not 
altered,  by  boiling  with  aqueous  sodium  platinochloride ;  l-phenyl-3- 
methylpyrazole,  however,  under  similar  conditions,  gives  rise  to  dt- 
chloroplato-l-p1ievyl-S-mefhy]pyrazole,  (C3N2HMePh)2PtClv,  a  light 
yellow,  ci'^stalline  powder.  W.  J.  P. 
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Pyrazines  and  Piperazines.  A  Reply.  By  C.  Stoehr  {J.pr. 
Chem.  [2],  48,  191 — 192). — The  author  replies  to  some  criticisms  by 
Dennstedt  (ibid.,  48,  95)  on  some  remarks  contained  in  the  author's 
recent  paper  on  pyrazines  (this  vol.,  i,  486).  A.  G.  B. 

Constitution  of  Nicotine  :  Acetylnicotine.  By  A.  ^tard 
{Compt.  rend.,  117,  170 — 173). — When  nicotine  is  heated  at  150'' with 
acetic  anhydride,  it  is  converted  into  diacetylnicotine,  a  syrupy  liquid, 
which  boils,  with  partial  decomposition,  at  about  330°,  and  is  not 
affected  by  alkalis.  Its  platinochloride,  CioN'v!Hi4Ac20,HCl,PtCl4,  crys- 
tallises well,  and  is  reconverted  into  nicotine  by  hydrogen  sulphide. 
The  resistance  offered  by  diacetylnicotine  to  the  action  of  alkalis 
seems  to  indicate  that  it  is  an  ammonium  hydroxide,  whilst  the  re- 
moval of  the  acetyl  groups  by  hydrogen  sulphide  points  to  their  close 
connection  with  nitrogen  and  platinum.     The  author  suggests  the 

,    CH:CH-C-CHEt-CH2  ^ 

lormula   i N  Att   ^^^  nicotme,  and  the  formula 


ClZZN-C-NH-CH 


C--CH.C-CHEt-CH. 

ch:nhci-c-nac,(OH)-ch;      * 

for  the  platinochloride.  Jn.  W. 

Codeine.  By  W.  Gohlich  (Arch.  Pharm.,  231,  235—290).— 
Codeine  hydrobromide,  CigUjiNOajHBr  +  2HoO,  crystallises  from 
alcohol  in  slender,  colourless  needles.  The  hydriodide  is  deposited 
from  alcohol  or  ether  with  IH2O,  from  water  with  2H2O,  and,  con- 
trary to  the  statement  of  Anderson  (Annalen,  77,  50),  becomes  an- 
hydrous at  100°.  The  chromate,  (C,8H2i]S'03)2,H2Cr04  +  5H2O, 
darkens  on  exposure  to  light.  The  acetate,  (Ji8H2iN03,C2H402  + 
2H2O,  crystallises  from  ethylic  acetate,  and  is  extremely  soluble  in 
water.  The  salicylate,  Ci8H2iN03,C7H603,  is  amorphous,  and  readily 
solable  in  alcohol  The  aurochloride  is  a  yellow,  amorphous  powder. 
The  platinochloride  precipitated  from  concentrated  solutions  is, 
at  first,  amorphous,  but  crystallises  with  6H2O  ;  a  second  modifi- 
cation, with  4H2O,  crystallises  directly  from  dilute  solution ;  both 
compounds  become  anhydrous  on  heating  at  100 — 104°.  The  mer- 
curichloride,  (Ci8H2iN03,HCl)2,HgCl2  +  H2O,  is  deposited  in  stellate 
groups  of  colourless  needles.  Codeine  does  not  appear  to  combine 
with  ethylenic  chloride,  but,  on  treatment  with  etiiylenic  bromide,  an 
additive  compound,  (C]8H2i]S^03)2,C2H4Br2,  is  formed,  which  could  not 
be  obtained  in  crystals;  it  yields  a  pale  yellow,  ajn.or'ph.ous platmo- 
chloride. 

A  comparison  of  the  properties  and  reactions  of  v.  Gerichsten's 
crystalline  "  chlorocodide,"  Ci8H2,.CIN03  (Annalen,  210, 107),  with  the 
amorphous  substance  prepared  by  Matthiessen  and  Wright  (Annalen, 
Sup.,  7,  371)  shows  that  they  are  identical ;  the  latter  compound, 
after  purification,  crystallises  from  light  petroleum.  Chlorocodide 
gives  a  yellow  coloration  with  nitric  acid,  but  with  sulphuric  acid  it  is 
almost  colourless  ;  Frohde's  reagent  gives  a  yellowish-green  colour, 
changing  to  blue  on  heating;  Erdmann's  reagent,  a  yellowish-brown. 
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which  becomes  red  on  warming ;  with  vanadic  anhydride  and  snlph- 
Tiric  acid,  a  yellow  coloration  is  produced,  which  turns  bluish-green  on 
heating. 

Chlorocodide  aurochloride,  Ci8H2oClN02,HAuCl4,  is  golden  yellow  and 
amorphous,  and  melts  at  171 — 172°  with  decomposition.  Chlorocodide 
is  not  acted  on  by  tin  and  hydrochloric  acid,  by  sodium  and  alcohol,  or 
by  silver  oxide,  but,  on  heating  with  alcoholic  potash  at  120 — 130°,  it 
is  converted  into  apocodeine.  By  the  action  of  water  on  chlorocodide 
at  140 — 150",  codeine  is  regenerated. 

Sulphocodide,  C,8H2oN02,S03H  +  SHjO,  has  previously  been  ob- 
tained by  Anderson  (loc.  cit.),  and  is  prepared  by  the  action  of  con- 
centrated sulphuric  acid  on  codeine  for  24  hours  at  ordinary  tempera- 
tures ;  it  is  a  neutral  compound,  crystallising  from  water  in  colourless 
needles,  which  decompose,  without  melting,  at  about  246°.  Sulpho- 
codide gives  a  violet-red  coloration  on  warming  with  sulphuric  acid; 
the  addition  of  a  drop  of  nitric  acid  to  this  solution  changes  the  colour 
to  dark  brown  and  finally  to  yellow.  With  concentrated  sulphuric 
acid  and  cane  sugar,  a  bluish-green  coloration  is  obtained,  changing 
to  purple-red  on  heating.  On  warming  with  ferric  chloride  and  con- 
centrated sulphuric  acid,  it  gives  an  indigo-blue  coloration,  becoming 
blood-red  on  the  addition  of  nitric  acid.  With  concentrated  nitric 
acid  alone,  at  ordinary  temperatures,  the  sulpho-derivative  yields  a 
cherry-red  coloration  which  gradually  disappears  ;  Erdmann's  reagent 
gives  a  greenish-blue  changing  to  dull  blue ;  Frohde's  reagent,  on 
warming,  a  pale  reddish-violet ;  sulphuric  acid  and  vanadic  anhydride 
produce  a  blue  colour. 

By  the  action  of  dilute  sulphuric  acid  (1  :  1)  on  codeine  at  100",  a 
compound,  termed  by  Anderson  (loc.  cit.)  "amorphous"  codeine,  is 
formed,  which,  on  examination,  proves  to  be  identical  with  Merck's 
pseudocodeine  (Abstr.,  1891,  1121) ;  the  sulphate,  crystallises  with 
2U.2O  in  tetragonal  plates;  the  aurochloride^  Ci8H2iN03,HAuCU  -i- 
3H2O,  is  amorphous  and  golden-yellow.  Armstrong  (Annalen,  159, 
390)  has  prepared  several  of  the  salts  of  pseudocodeine  described  by 
Merck  {loc.  cit.).  Pseudocodeine  containes  a  methoxy-group,  but  no 
hydroxy -group,  as  is  shown  by  its  failure  to  form  an  acetyl  deriva- 
tive ;  with  the  ordinary  alkaloidal  reagents,  it  behaves  exactly  like 
codeine.  J.  B,  T. 

Quinine,  Cinchonidine,  and  Conchinine.  By  0.  Hesse 
{Annalen,  276,  125 — 127). — When  quinine  hydrochloride  is  heated 
at  85°  with  hydrochloric  acid  of  sp.  gr.  1*189,  the  dihydrocliloridey 
C2oH26ClN202,2HCl,  derived  from  Comstock  and  Konig's  hydrochloro- 
quinine  is  formed ;  when  the  salt  is  dissolved  in  concentrated  sulphuric 
acid,  a  sulphonic  acid  is  produced.  A  base  giving  a  soluble  crystalline 
tartrate  is  isolated  from  the  mother  liquor  obtained  in  the  preparation 
of  the  last-mentioned  dihydrochloride  ;  it  is  identical  either  with  the 
author's  isoquinine  or  with  Skraup's  pseudoquinine. 

Hydrochlorocinchonidine  resembles  hydrochloi^apocinchonidine  very 
closely,  but  whether  the  two  are  identical  has  yet  to  be  decided. 
A  base,  jpseudocinchonidine,  is  obtained  from  the  mother  liquor  from 
the  hydrochlorocinchonidine. 
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HydrochloroconcTiinine  dihydrochloride  yields  a  sulphonic  acid 
crystallisinor  with  IOH2O  when  dissolved  in  concentrated  sulphuric 
acid  ;  the  platinnchloride  of  this  acid  crystallises  with  8H2O,  and  the 
aurochloride  with  IHoO.  The  mother  liquor  from  the  hydrochloro- 
conchinine  dihydrochloride  contains  a-isoconchinine,  a  crystalline  hase, 
the  platinochloride  of  which  crystallises  with  2H2O,  and  ftisocon- 
chinine,  an  amorphous  base.  A.  R.  L. 

Cinchonine.  By  0.  Hesse  (Annalen,  276,  88— 124).— The 
author  has  studied  the  action  of  sulphuric  and  hydrochloric  acids  on 
cinchonine,  and  has  obtained  10  of  the  16  theoretically  possible  iso- 
merides. 

Cinchonine  was  prepared  from  the  commercial  sulphate  by  first 
converting  it  into  the  hydrochloride,  dissolving  the  latter  in  absolute 
alcohol,  Rnd  treating  the  solution  with  hydrogen  chloride,  when  the 
dihydrochloride  separates  in  lustrous  crystals,  whilst  hydrocinchonine 
remains  dissolved.  The  dihydrochloride,  Ci9H22N20,2HCl.  is  readily 
soluble  in  water,  and  has  a  specific  rotatory  power  in  aqueous  solution 
(p  =  3)  [a]Di5o  =  +206-1°. 

cc-Isocinc,ho7iine  is  obtained  when  cinchonine  dihydrochloride  is 
heated  at  85°  for  48  hours  with  hydrochloric  acid  of  sp.  gr.  1*189  ;  on 
concentrating  the  liquid,  hydrochlorocinchonine  dihydrochloride  sepa- 
rates, and  when  the  filtrate  is  shaken  with  ammonia  and  ether, 
pseudocinchonine  is  precipitated,  and  the  a-isocinchonine  is  dissolved 
by  the  ether.  The  base  melts  at  126°,  has  a  specific  rotatory  power 
in  alcoholic  solution  {p  =  3)  [a] 015°  =  +51*6,  and  is  identical 
with  Comstock  and  Konig's  isocinchonine  and  with  Jungfleisch  and 
Leger's  cinchoniline. 

Hydrochlor-oc-i^ocincJwnine,  CigHgsClN'sO,  is  obtained,  together  with 
hydrochlorapoisocinchonine  by  the  action  of  fuming  hydrochloric 
acid  at  140 — 150°  on  a-isocinchonine  hydrochloride;  it  melts  at  172°, 
and    has  a  specific  rotatory  power   in  alcoholic    solution    [a]j)i5o  = 

67-6°: 

^-Isocinchonine  is  obtained  by  heating  a-isocinchonine  at  60 — 80° 
with  concentrated  sulphuric  acid;  it  is  identical  with  Jungfleisch 
and  Leger's  cinconigine,  and  is  converted  into  apoisocinchonine  when 
heated  at  140 — 150°  with  hydrochloric  acid  of  sp.  gr.  1*125  ;  if,  how- 
ever, it  is  heated  with  hydrochloric  acid  of  sp.  gr.  1*189  at  the  same 
temperature,  hydrochlorapoisocinchonine  is  formed. 

Apoisocinchonine  is  obtained  by  heating  the  hydrochloride  of  a-  or 
^-isocinchonine  with  hydrochloric  acid  of  sp.  gr.  1*125  ajt  140 — 150°  ; 
it  crystallises  from  aqueous  alcohol  in  white  needles,  melts  at  216°, 
and  has  a  specific  rotatory  power  {p  =  3)  [aj^iso  =  -j-  166*8. 

Hydrochloraposisocinchonine  is  formed  when  the  hydrochloride  of  a- 
or  /t^-isocinchonine  is  heated  at  140 — 150°  with  hydrochloric  acid 
saturated  at  0°.  When  a-isocinchouine  is  used,  the  dihydrochloride 
of  hydrochlor-a-isocinchonine  occurs  in  the  mother  liquor.  Hydro- 
chlorapoisocinchonine forms  white  needles,  melts  at  203°,  and  has  a 
specitic  rotatory  power  in  alcoholic  solution  (p  =  3)  [a]j)i50  = 
4-  189-8.  The  dihydrochloride  has  a  specific  rotatory  power  in  aqueous 
solution  (p  =  3)  [a]Di5o  =  +172*5. 
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Homocinchonine  (Anvnlen,  243,  149)  is  ob+^^ained  when  cinchonine 
sulphate  is  beated  at  140°  witb  25  per  cent,  sulnburic  acid  ;  it  forms 
small,  wbife  prisms,  melts  at  251*',  has  a  specific  rotatory  power  in 
alcoholic  solution  (p  =  3)  [ajpiao  =  -j- 208*9,  and  when  dissolved 
in  sulphuric  acid  at  the  ordinary  temperature,  yields  a  mixture  of  a- 
and  /3-isocinchonine,  the  former  predominating. 

Pseudocinchonine  (see  above)  forms  small,  white  needles,  melts  at 
252°,  and  has  a  specific  rotatory  power  in  alcoholic  chloroform  solu- 
tion {p  =  3)  [a]Di50  =  +198-4. 

Hydrochlorocinchonine  (Comstock  and  Konigs)  is  obtained  by 
treating  cinchonine  hydrochloride  with  fuming  hydrochloric  acid  at 
85°. 

Hydrochlorapocinchonine  {Annalen,  205,  348)  is  formed  by  heat'ng 
cinchonine  or  apocinchonine  with  fuming  hydrochloric  acid  at  140°. 
The  sulphonic  acid,  Ci9H22ClN'20*S03H,  is  obtained  by  dissolving  the 
base  in  concentrated  sulphuric  acid  at  the  ordinary  temperature ;  it 
is  anhydrous,  sparingly  soluble  in  water,  and  melts  at  227°. 

Apocinchonine  (A^malen,  205,  330)  melts  at  228°  (not  209"),  and 
has  a  specific  rotatory  power  in  alcoholic  chloroform  {p  =  3)  [ajuiso 
=  +197-5. 

Isoapocinchonine  is  obtained  by  heating  the  di hydrochloride  of 
hydrochlorocinchonine  or  hydrochlorapocinchonine  with  water  in  a 
sealed  tube  at  140° ;  it  forms  white  prisms,  melts  at  232 — 234°,  and 
has  a  specific  rotatory  power  in  alcoholic  solution  (p  =  3)  [a]x,i50 
=  +186-2°. 

Diapocinch onine  is  obtained  by  heatingr  a-isocinchonine  at  140 — 150° 
with  hydrochloric  acid  of  sp.  gr.  1-125.  A  determination  of  the 
molecular  weight  by  the  cryoscopic  method  showed  that  it  is  an  iso- 
meride  of  cinchonine. 

Dicinchonine  {Annalen,  227,  153)  is  isomeric  and  not  polymeric 
with  cinchonine.  A.  R.  L. 

Benzoylcinchonine.  By  E.  L^gek  (Compt.  rend.,  117,  110 — 11-2). 
— Benzoylcinchonine.  prepared  by  Schiitzenberger's  method,  crystal- 
lises from  absolute  ether  in  colourless  and  odourless  prisms,  insoluble 
in  water,  but  very  soluble  in  aqueous  alcohol  or  aqueous  ether, 
although  much  less  soluble  in  anhydrous  ether.  The  crystals  are 
anhydrous,  soften  at  103°,  and  melt  at  105 — 106°(uncorr.).  Benzoyl- 
cinchonine, unlike  cinohonione,  is  laevogyrate,  and  at  24°  [aj^  = 
—  22-26°  to  — 25-35°,  the  rotatory  power,  in  alcoholic  solutions,  in- 
creasing with  the  concentration.  In  acidified  alcoholic  solutions,  the 
rotatory  power  diminishes  as  the  proportion  of  acid  increases,  and 
may  even  change  its  sign — 


Imol.  HCl....  [alD  =  -1967 
4  mol.  H2SO4..  [a]D  =  -17-18 
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2  mols.  HCl. ...  [alo  =  -16-72° 
Imol.  H2SO4...  [a]D=  +10-68° 


Various  salts  have  been  prepared.  The  basic  hydrochloride  crys- 
tallises in  transparent  tablets,  the  normal  hydrochloride  in  needles 
containing  IC2H6O,  the  basic  hydrobromide  in  needles  containing 
IH2O,  and  the  platinochloride  in  gfolden-yellow  needles.  The  alkyl 
derivatives  as  a  rule  crystallise  well.  C.  H.  B, 
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Cinchonibine.  By  E.  Jungfleisch  and  E.  Leger  (Compt.  rend., 
117,  42 — 44). — Tlie  variations  observed  in  the  proportions  of  cin- 
chonifine,  apocinclionine,  and  cinchonibine  obtained  from  cincbonine 
are  due  to  the  fact  that  cinchonibine  splits  up  into  cinchoniSne  and 
apocinchonine.  When  converted  into  a  methochloride,  cinchonibine 
yields  apocinchonine  methochloride  in  large,  monoclinic  prisms  con- 
taining 4H2O  and  cinchonifine  methochloride  in  prismatic  needles 
containing  2H2O. 

When  cinchonibine  is  converted  into  basic  succinate,  it  yields  large, 
hexagonal  crystals,  which  contain  6H2O,  and  are  very  different  in 
appearance  from  cinchonifine  succinate,  but  crystallographically 
identical  with  the  succinate  prepared  from  pure  apocinchonine. 
Further,  if  increasing  quantities  of  cinchonifine  are  added  to  the 
apocinchonine,  the  succinate  always  has  the  same  form,  and  ifc 
follows  that  basic  apocinchonine  succinate  has  the  power  of  taking 
up  large  quantities  of  cinchonifine  succinate  without  any  change  in 
appearance.  If  a  mixture  of  equal  weights  of  cinchonifine  and  apo- 
cinchonine is  converted  into  basic  succinate,  and  the  latter  is  decom- 
posed by  an  alkali,  it  yields  cinchonibine. 

Cinchonibine  can  no  longer  be  regarded  as  a  true  isomeride  of 
cin(^lionine.  It  seems,  however,  to  be  a  definite  compound  of  cin- 
chonifine and  apocinchonine  in  equal  proportions,  and  has  the  same 
properties,  and,  notably,  the  same  rotatoiy  power,  when  prepared  by 
several  different  methods.  Under  the  microscope,  the  crystals  seem 
to  be  homogeneous.  The  compound  remains  unchanged  when  dis- 
solved in  a  small  quantitv  of  alcohol,  but  splits  up  if  a  large  quantity 
of  the  solvent  is  used.  The  rotatory  power  of  cinchonibine  solutions 
is  the  mean  of  the  rotatory  powers  of  cinchonifine  and  apocinchonine. 

C.  H.  B. 

Hyoscine  and  Oscine.  By  0.  Hesse  (Annalen,  276,  84 — 86). — 
The  aurochloride  obtained  from  commercial  hyoscine  hydriodide  has 
the  composition  Ci7H2iN04,ITAuCl4,  and  melts  at  198°.  As  thus  pre- 
pared, it  appears  to  contain  a  trace  of  an  unknown  alkaloid,  which 
does  not,  however,  alter  its  composition. 

The  formula,  of  benzoyloscine  was  erroneously  given  (Abstr.,  1892, 
1498)  as  C,5Hi7N04 ;  it  should  be  CisHnNOg.  The  formula  of  oscine 
aurochloride  (loc.  cit.)  requires  similar  alteration.  When  benzoyl- 
oscine is  warnifd  with  hydrochloric  acid,  it  decomposes  into  oscine 
and  benzoic  acid.  A.  R.  L. 

Organic  Bases  in  the  Tubers  of  Stachys  tuberifera.  By  A. 
V.  Planta  and  E.  Schulze  {Arch.  Pharm.,  231,  305 — 3l3 ;  compare 
this  vol.,  ii,  53). — It  has  been  previously  shown  that  the  tubers  of 
Stachys  tuberifera  contain  glutamine  and  tyrosine  (Abstr.,  1890, 
1183)  ;  two  other  nitrogenous  bases  have  now  been  isolated,  one  of 
which  occurs  in  very  small  quantity,  and  has  not  hitherto  been  in- 
vestigated. The  second  compound,  C7H13NO2,  which  it  is  proposed  to 
term  stachydrine,  is  separated  by  means  of  auric  chloride  and  purified 
by  the  help  of  the  platinochloride  ;  it  is  deposited  from  dilute  alcohol 
in  colourless,  transparent  crystals  containing  water  of  crystallisation. 
The  base  in  aqueous  solution  is  neutral  to  litmus,  and,  like  the  first 
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compound,  is  indistinguishable  from  betaine  by  the  ordinary  alkalo'idal 
reagents.  The  hydrochloride,  C7H,3N02,HC1,  crystallises  from  water 
or  absolute  alcohol  in  large,  colourless  prisms.  The  platinochloride 
crystallises  with  2H2O  in  flat,  orange-red,  rhombic  prisms,  a  :  b:c  = 
06082  :  1  :  0"8277.  The  aurochloride  is  deposited  from  water  in 
small,  yellow  prisms.  The  mercnrochloride  and  nitrate  are  colourless 
and  crystalline.     The  picrate  forms  small,  yellow  prisms. 

J.  B.  T. 

Cryoscopy  of  Albumose  and  Peptone,  By  A.Saban^eff  (/.' 
Bioss.  Chem.  Soc,  25,  11 — 23). — A  cryoscopic  investigation  of  deutero- 
albumose  from  albumin,  in  aqueous  solution,  led  to  a  molecular  weight 
of  about  3200  ;  this  number  varied  very  little  with  the  concentra- 
tion of  the  solution.  The  molecule  would  thus  seem  to  contain  2  atoms 
of  sulphur.  Proto- albumose  has  a  somewhat  similar  molecular 
weight.  The  molecular  weight  of  albumin-peptone  (amphopeptone) 
is  less  than  400,  increasing  considerably  with  the  concentration.  The 
molecule  of  peptone  contains  no  sulphur.  J.  W, 

Nucleinic  acid.  By  A.  Kossel  and  bv  J.  Horbaczewski  (Chem. 
Centr.,  1893,  i,  787—788 ;  from  Arch.  Fhysiol,  1893, 107—115  and  157 
— 164). — Nucleic  acid  from  yeast,  on  treatment  with  dilute  acids, 
is  resolved  into  a  number  of  basic  substances,  and  a  compound  which 
appears  to  be  a  pentose  ;  it  forms  a  phenylglucosazone,  melting  ait 
204 — 205°,  and  a  phemjlhydrazo7ie,  melting  at  150°.  Flasmic  acid, 
CioHagNePeOso,  is  formed  by  the  action  of  alkalis  on  nucleic  acid;  on 
treatment  with  dilute  acids,  it  yields  a  nitrogenous  substance  which 
has  not  been  investigated,  nucleinic  bases,  guanine  or  adenine,  and  a 
compound  of  phosphorus  which,  in  spite  of  Liebermann's  stateuientto 
the  contrary,  is  not  metaphosphoric  acid.  The  assertion  that  the  nucleic 
acids  are  compounds  of  metaphosphoric  acid  and  albumin  also  lacks 
foundation,  as  is  shown  by  a  comparison  of  the  natural  and  artificial 
products.  The  part  played  by  nucleic  acid  in  the  economy  of  the 
cell  is  discussed ;  it  is  probably  actively  engaged  in  the  destruction 
of  pathogenic  micro-organisms  and  their  products. 

Horbaczewski's  experiments  on  the  formation  of  uric  acid  from 
spleen  extract  (Abstr.,  1891,  1340)  have  been  questioned,  but  he 
shows  that  the  uric  acid  produced  was  pure  and  free  from  xanthine  ; 
the  two  compounds  can  be  readily  separated  by  precipitating  the 
acid  with  ammonium  chloride  or  hydrochloric  acid.  J.  B.  T. 
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Determination  of  Stereoisomerides.  By  E.  Nickel  (Zeit. 
phydhd.  Chem.,  12,  275 — 279). — The  author  gives  a  convenient 
graphical  method  for  determining  the  number  and  optical  nature  of 
stereoisomerides  with  a  given  number  of  asymmetric  carbon  atoms. 

J.  W. 

Kohnlein's  Method  of  preparing  the  Paraffins;  Properties 
of  Propane.  By  L.  Meyer  (J5er.,  26,  2070— 2073).— When  second- 
ary hoxylic  iodide,  prepared  from,  mannitol,  is  treated  with  ahiminium 
chloride  in  a  sealed  tube,  according  to  Kohnlein's  method  {Ber.,  16, 
560),  ethane  and  butane  are  produced.  The  hexane  chain  has 
therefore  be  n  broken  at  the  carbon  atom  with  which  the  iodine  is 
combined.  Experiments  are  proceeding  in  order  to  ascertain  whether 
this  is  a  general  reaction  of  the  secondary  iodides. 

Propane  can  easily  be  liquefied  at  the  atmospheric  pressure  by 
means  oT  solid  carbonic  anhydride,  and  boils  at  —38°  to  —39°.  The 
critical  temperature  is  about  102°,  the  critical  pressure  being  about 
59  atmosph(  res.  The  following  tables  show  the  vapour  pressure  of 
the  liquid  and  its  specific  gravity  at  various  temperatures. 


Vapour  pressure. 

Vapour  pressure 

Temp. 

Mel  res.                        Temp. 

Metres. 

-83° 

1-43                     4- 5-5" 

4-53 

-19 

2-08                      12-5 

541 

-15 

2-41                      22-0 

7-6 

-11 

2-78                      34-0 

105 

—   5 

316                      530 

18-9 

-   2 

371                      85-0 

35-0- 

+   1 

3-89                   103-0 

45-6 

Temp.... 

0°              6-2°            11-5° 

15-9" 

Sp.gr... 

....     0-535          0-526          0-519 

0-512 

A.  H. 

Oxidation  of  Chloroform  with  Chromic  acid,  and  Prepara- 
tion of  Carbon  Oxychloride  from  Carbon  Tetrachloride.    By 

H.  Erdmann  (Ber.,  26,  1990 — 1994). — This  paper  opens  with  a  short 
but  valuable  resume  of  the  subject.  The  oxidation  of  chloroform  with 
sulphuric  acid  and  potassium  dichromate  was  studied  by  Emmerling 
and  Lengyel  in  1869 ;  these  chemists  found  but  a  small  amount  of 
carbon  oxychloride  among  the  products,  and  they  incorrectly  inter- 
preied  the  reaction,  inasmuch  as  they  believed  that  chlorine  is 
formed.     The  author  states  that  the  reaction  is  the  following. 

2CHCI3  +  CrOa  +  20  =  2COCI2  +  CrO^Cls  +  H^O. 

Schiitzenberger  showed,  in  1869,  that  carbon  oxychloride  is  obtained 
in  good  yield  by  the  action  of  sulphuric  anhydride  on  carbon  tetra- 
yoL.  Lxiv.  i.  3  6 
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chloride.  The  following  method  of  preparing  carbon  oxychloride  is 
described  by  the  author.  Carbon  tetrachloride  (100  grams)  is  heated 
to  boiling  on  a  water  bath  in  a  flask  furnished  with  a  vertical  reflux  con- 
denser; 80  percent,  anhydrosulphuricacid  (120  c.c.)  is  run  in  drop  by 
drop  down  the  condenser,  so  that  each  drop  comes  into  intimate  contact 
with  the  ascending  vapour  of  the  carbon  tetrachloride.  The  evolved 
carbon  oxychloride  passes,  by  a  tube  fused  at  right  angles  to  the  upper 
portion  of  the  condenser  tube,  through  concentrated  sulphuric  acid 
contained  in  a  wash  bottle  (which  is  kept  in  water  during  the  experi- 
ment), and  thence  to  a  Hofmann's  receiver  surrounded  by  a  freezing 
mixture.  When  all  the  anhydrosulphuric  acid  has  been  run  in,  the 
globular  flask  is  boiled  over  a  free  flame  for  five  minutes.  The  yield 
of  crude  carbon  oxychloride  is  90  per  cent,  of  the  theoretical.  It  is 
rectified,  the  boiling  flask  being  heated  by  the  hand.  The  accom- 
panying product  is  a  mixture  of  pyrosulphuryl  chloride,  S2O5CI0,  and 
chlorosulphonic  acid,  SO3HCI ;  this  mixture  boils  at  130 — 150",  and 
forms  a  valuable  sulphonating  agent.  A.  R.  L, 

Acrylonitrile.  By  Moureu  (Bidl.  Soc.  Chim.,  [3],  9,  424^-427).— 
Acrylamide  is  distilled  with  twice  its  weight  of  phosphoric  anhydride 
at  150 — 250° ;  about  30  per  cent,  of  the  theoretical  yield  of  acrylo- 
nitrile is  obtained.  Its  vapour  density  is  1*84.  It  is  a  colourless, 
mobile  liquid  soluble  in  water,  having  a  feeble  odour  of  hydrogen 
cyanide,  and  has  no  irritant  action  on  the  eyes ;  the  sp.  gr.  r=  0'843 
at  0°.  It  boils  at  78°,  a  temperature  below  that  of  the  boiling  points 
.of  acetonitrile  (84°)  and  propionitrile  (97°).  It  combines  with 
bromine  to  form  a/3-dibromopropionitrile,  a  liquid  of  sp.  gr.  2*161  at 
0°,  insoluble  in  water,  and  intensely  irritant  in  its  action  on  the 
^•yes. 

/3-IIjdroxypropionitrile,  although  more  stable  than  the  correspond- 
ing acid,  yields  acrylonitrile  when  distilled  with  phosphoric  an- 
hydride. W.  T. 

Action  of  Iodine  on  Sodium  Propoxide.  By  A.  Kessler  (/. 
pr.  Chem.,  [2],  48,  236 — 240). — The  action  of  iodine  on  sodium  prop- 
oxide  is  similar  to  its  action  on  sodium  isobutoxide. 

The  propyl  derivative  of  hydroxypropaldehyde, 

0Pr«-CoH4-CH(0H)-0Pr«, 

is  obtained  by  gradually  adding  iodine  to  sodium  propoxide,  and 
<30oling  the  mixture  in  ice-cold  water  ;  the  product  is  then  neutralised 
with  tartaric  acid,  and  fractionally  distilled,  when  the  ethereal  deriva- 
tive is  precipitated  as  an  oil,  and  is  purified  by  distillation  under 
diminished  pressure.  It  distils  at  111 — 114°  under  26 — 28  mm. 
pressure,  and  is  a  colourless,  highly  refractive  liquid  having  a 
characteristic  odour.  When  heated  in  a  sealed  tube  with  acetic  acid, 
it  is  converted  into  propylic  acetate  and  a  compound  which  the  author 
believes  to  be  hydroxypropaldehyde.  This  shows  no  fixed  boiling 
point,  the  thermometer  rising  steadily  from  100°  to  170°  ;  it  has  a 
characteristic  odour,  and  quickly  reduces  ammoniacal  silver  solution. 
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A  volatile  acid  was  also  obtained  by  the  action  of  iodine  on  sodium 
propoxide,  but  it  was  not  examined.  E.  C.  R. 

Myricyl  Alcohol.  By  A.  Gascard  (/.  Pharm.,  [5],  28,  49—54). 
— Myricyl  alcohol  has  been  prepared  by  the  author  from  gum-lac, 
carnauba  wax,  and  beeswax,  and  the  product  found  to  be  identical  in 
each  case.  Myricyl  alcohol  melts  at  88°,  and  is  a  white  solid,  very 
slightly  soluble  in  cold  benzene,  ether,  or  light  petroleum,  easily 
soluble  in  hot  benzene,  alcohol,  and  chloroform.  On  cooling  the 
solutions,  microscopic  crystals  are  deposited,  of  which  the  form  varies 
with  the  solvent;  alcohol  gives  large,  soft  needles,  benzene  harder, 
feathery  aggregates  of  nacreous  lustre,  and  chloroform  more  aggregated 
forms. 

Myricylic  acetate  is  soluble  in  alcohol,  benzene,  and  chloroform.  It 
melts  at  73°.  Myricylic  laurate  (ra.  p.  69 — 70°)  is  less  soluble  in  the 
same  solvents.  Myricylic  palmitate  (m.  p.  75°),  stearate  (m.  p.  78°), 
and  arachidate  (m.  p.  84°)  are  insoluble  in  hot  alcohol,  but  soluble  in 
benzene.  Myricylic  cerotate  (m.  p.  87°)  and  melissate  (m.  p.  92^)  are 
insoluble  in  boiling  alcohol,  and  myricylic  oleate  (m.  p.  65°)  is  but 
slightly  soluble  in  alcohol.  Myricylic  benzoate  crystallises  from  ether 
in  fine  plates  melting  at  70°.  It  is  soluble  in  hot  alcohol  and  cold 
benzene.  Normal  myricylic  oxalate  (m.  p.  91°)  is  insoluble  in  boiling 
alcohol,  and  crystallises  from  benzene.  Hydrogen  myricylic  phthalate 
is  soluble  in  hot  alcohol ;  the  normal  salt  is  insoluble  in  alcohol,  but 
soluble  in  benzene.     Both  melt  at  79°.  W.  T. 

Raffinose  and  its  Decomposition  Products.  By  A.  Aulard 
(Bied.  Gentr.,  1893,  703— 704).— The  best  method  for  estimating 
raffinose  in  beet  sugar  is  that  introduced  by  Clerget  with  Herzfeld's 
modifications. 

In  the  first  products,  neither  Aulard  nor  Herzfeld  could  detect 
raf&nose,  and  in  the  after  products  it  was  only  present  in  small  quan- 
tities. 

The  action  of  raffinose  as  affecting  the  formation  of  molasses  cannot 
be  expressed  by  a  coefficient  for  the  simple  reason  that  it  does  not 
appear  to  exert  any  but  a  favourable  influence  on  the  crystallisation 
of  saccharose,  and  it  only  appears  in  the  final  product,  which  consists 
of  raffinose,  saccharose,  a  few  salts,  and  much  organic  matter. 

Further,  Aulard  considers  that,  of  all  salts,  organic  calcium  salts 
influence  the  formation  of  molasses  least,  and  that  crystallisation  is  not 
dependent  on  the  presence  of  salts  generally,  but  on  the  viscosity  of 
the  solution,  which  is  itself  limited  by  the  presence  of  soluble  organic 
calcium  salts.  'E.  W.  P. 

Combination  of  Iodine  with  Starch.  By  Gr.  Rotiyieu  (Compf. 
rend.,  117,  281 — 282). — If  an  aqueous  solution  of  starch  is  gradaally 
mixed  with  iodine,  it  is  found  that  iodine  remains  in  the  free  state 
as  soon  as  its  proportion  exceeds  that  required  by  the  formula 
(CeHioO 5)1613.  It  would  seem,  therefore,  that  there  are  three 
definite  compounds  of  starch  with  iodine,  (C6lIio05)i6T2,  (C6llio05)i6l3, 
(C6Hio06)i6li.     (Compare  Abstr.,  1892,  575,  801,  and  1171.) 

C.  H.  B. 
3  b  2 
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Dextrin.  By  V.  Griessmayer  (/.  pr.  Chem.,  [2],  48,  225—230).— 
After  reviewing  the  results  obtained  by  other  workers,  the  anther 
concludes  that  in  the  reactions  of  the  raash-tub  a  part  of  the  mole- 
cule of  the  soluble  starch  is  converted  into  amylodextrin,  and  of 
the  six  amylin  groups  of  the  latter,  four  are  then  converted  into 
maltose  (or  isomaltose)  ;  the  remainder  is  maltodextrin. 

E.  C.  R. 

Occurrence  of  Betaine  and  Choline  in  the  Sprouts  of  Barley 
and  Wheat.  By  E.  Schulze  and  S.  Frankfurt  {Ber.,  26,  2151 — 
2155). — The  authors  have  succeeded  in  isolating  and  identifying 
betaine  and  choline  from  the  sprouts,  or  young  seedlings,  of  barley  (malt 
combs)  and  wheat.  The  method  adopted  was  to  extract  the  sprouts 
with  water,  treat  the  extract  with  lead  acetate,  and,  after  filtering, 
to  precipitate  the  bases  with  phosphotungstic  acid.  The  precipitate 
was  then  treated  with  milk  of  lime,  the  solution  filtered,  treated  with 
carbonic  anhydride,  again  filtered,  neutralised  with  hydrochloric 
acid,  and  concentrated  to  a  syrup.  The  hydrochlorides  were 
extracted  with  hot  alcohol,  precipitated  with  an  alcoholic  solution  of 
mercuric  chloride,  and  the  mercurichlorides  separated  by  Fepeated 
crystallisation  from  water ;  or  after  crystallising  them  once  or  twice, 
the  mercury  was  removed  with  hydrogen  sulphide,  and  the  hydro- 
chlorides separated  by  means  of  cold  absolute  alcohol,  in  which  choline 
hydrochloride  dissolves,  whilst  betaine  hydrochloride  does  not. 

C.  F.  B. 

Oxidation  of  the  Two  Trithioacetaldehydes.    Bv  E.  Baumann^ 

(Ber.,  24,  2074—2079;  compare  Abstr.,  1890,  25).— the  oxidation 
of  the  stereoisomeric  trithioacetaldehydes  by  means  of  potassium 
permansranate  in  the  presence  of  sulphuric  acid  leads  to  the  production 
of  a  disulphoue  sulphide,  C6H12S3O4,  and  a  trisul phone,  CfiHijSaOe,  the 
products  obtained  from  a-  and  )3-trithioacetaldehjde  being  identical 
in  every  respect.  The  isomerism  of  these  substances  is  therefore  of 
a  nature  different  from  that  of  fumaric  and  male'ic  acid.s,  since  the 
latter  are  converted  by  oxidation  into  optically  isomeric  products. 
Gaareschi  (Abstr.,  1884,  294),  who  has  also  examined  the  action  of 
potassium  permanganate  on  tribhioacetaldehyde,  used  impure 
Tuaterial,  and  did  not  succeed  in  completely  separating  the  products 
formed.  The  disulphone  sulphide  crystallises  in  long,  transparent 
prisms  or  needles,  which  are  odourh'ss,  and  melt  at  288 — 284°.  It 
is  the  symmetrical  trimethyl  substitution  product  of  the  tri- 
methylenedisulphone    sulphide    described    by  Camps    (Abstr.,  1892, 

592),  and  has  the  formula  S02"<!pTTA|  .or^  >CHMe.  It  is  moderately 

soluble  in  hot  alcohol  and  acetic  acid,  but  almost  insoluble  in  chloro- 
form, benzene,  or  ether.  In  contains  one  atom  of  hydrogen  replaceable 
by  metals,  and  is  readily  soluble  in  alkalis,  but  does  not  yield  crystal- 
line salts.  It  dissolves  in  concentrated  acids  on  warming,  and  is 
reprecipitated  by  the  addition  of  water.  Fuming  nitric  acid  par- 
tially oxidises  it  with  production  of  a  small  amount  of  sulphuric 
acid,  whilst  a  hot  solution  of  potassium  permanganate  in  the  presence 
of  dilute  sulphuric  acid  slowly  converts  it  into  the  trisul  phone.     The 
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properties  of  the  latter  substance  will  form  the  subject  of  a  later  pub- 
lication. A.  H. 

Citronellaldehyde.  Bj  F.  W.  Semmler  (Ber.,  26,  2254—2258 ; 
compare  Abstr.,  1891,  539). —  Citronellaldoxime^  CioH,8NOH,  boils  at 
135—136"  under  14  mra.  pressure ;  the  sp.  gr.  is  09055  at  20720", 
and  the  molecular  refraction  52  67. 

The  nitrile  of  citronellaldehyde,  CioHnN",  obtained  by  boiling  the 
oxime  with  acetic  anhydride,  boils  at  94°  under  14  mra.  pressure ;  the 
sp.  gr.  is  0-8645  at  20720°,  and  the  molecular  refraction  47-43. 

Citronellic  acid,  CioHigOo,  is  most  easily  obtained  by  treating  the 
nitrile  with  alcoholic  potash.  It  boils  at  143*5°  under  10  mm.  pres- 
sure, and  at  257°  under  atmospheric  pressure ;  the  sp.  gr.  is  0*9308 
at  20°/20°,  and  the  molecular  refraction  49*60. 

Di  hydroxy  citronellic  acid  CioHi802(OH)2,  is  obtained  by  treating  the 
preceding  acid  in  very  dilute  solution  with  potassium  permanganate 
at  0°.  The  silver  salt  is  a  white  powder.  The  author  was  unable  to 
obtain  a  lactone  from  this  acid. 

Ciironellapimelic  acid,  C7H12O4,  is  obtained  by  oxidising  the  pre- 
ceding acid  with  chromic  acid  mixture.  It  crystallises  in  needles, 
and  melts  at  82 — 83°.  The  silver  salt  is  a  white  powder  insoluble  in 
water. 

The  author  concludes  that  citronellaldehyde  (citronellal)  has  the 
constitution  CHO-CHMe-CCH^J^-CHiCMez.  E.  C.  R. 

Ketonic  Componndl  from  Tartaric  acid.  By  E.  Mulder  {Uec. 
Trav.  Ghim.,  12,  51—100;  compare  Abstr.,  1890,  595;  1891,830; 
1892,  965). — In  combining  with  ethylic  chloride,  ethylic  disodio- 
tartrate  resembles  ethylic  sodacetoacetate  (compare  Nef,  Abstr., 
1892,  141).  The  copper  derivative,  CeHgiCuOn  (Abstr.,  1892,  965) 
seems  to  be  anhydrous  ;  it  begins  to  decompose  at  115°,  and  to  melt 
at  130°.  When  dissolved  in  absolute  alcohol,  and  treated  with  a 
slight  excess  of  alcoholic  hydrogen  sulphide,  a  crystalline  Icetone, 
C16H24O10,  is  obtained ;  the  aqueous  solution  of  this  substance  gives 
a  cherry-red  coloration  with  ferric  chloride,  a  precipitate  with  barium 
hydroxide,  and  a  crystalline  compound  with  phenylhydrazine.  When 
the  copper  derivative  is  dissolved  in  dilute  hydrochloric  acid,  and 
treated  with  phenylhydrazine,  an  oily  compound  is  obtained. 

The  author  was  unable  to  prepare  a  crystalline  copper  compound 
from  the  insoluble  portion  of  the  product  of  the  action  of  ethylic 
chloride  on  ethylic  disodiotartrate. 

Ethylic  disodioracemate  reacts  with  ethylic  chloride,  forming  a 
soluble  and  an  insoluble  compound  ;  the  copper  derivative  obtained 
from  the  former  has  the  same  composition  as  that  from  ethylic 
disodiotartrate  (dextro-)  ;  it,  follows,  therefore,  that  both  the  dextro- 
and  loevo-tartaric  acid  derivatives  react  in  an  analogous  manner. 

A  provisional  study  of  the  barium  derivatives  of  the  soluble  and 
insoluble  products  of  the  action  of  ethylic  chloride  on  ethylic 
disodiotartrate  has  revealed  nothing  definite  up  to  the  present; 
the  author  finds  that  the  barium  derivative  of  the  insoluble  portion 
of  the.  product  gives  with  hydrochloric  acid  and  phenylhydrazine  a 
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crystalline   compound    "wliich  resembles    E.  Fisclier's  pyruvic  hydr- 
azone,  but  is  not  identical  with  it- 
Copper   ethoxide   is   pi-epared   by  treating  a    solution   of   sodium 
ethoxide  in  absolute  alcohol  (pare)  with  anhydrous  cupric  chloride  ; 
it  is  a  gelatinous  compound  of  an  indigo-blue  colour. 

An  alcoholic  solution  of  ethylic  disodiotartrate  yields  a  blue  solution 
with  cupric  chloride,  and  gives  no  precipitate  with  anhydrous  ferric 
chloride. 

Copper  pyruvate  has  the  composition  (C3H303)2Cn  +  H2O, 
assigned  to  it  by  Berzelius  (Annalen,  36,  24);  it  is,  however, 
crystalline. 

The  author  was  unsuccessful  in  preparkisf  hydruvic  acid  by  the 
method  described  by  Bottinger  {Annalen,  208,  131),  namely,  treat- 
ment of  basic  barium  pyruvate  with  carbonic  anhydride. 

By  the  action  of  sodium  ethoxide  on  ethylic  succinate  in  an  atmo- 
sphere of  hydrogen  under  reduced  pressure,  ethylic  sodium  succinate 
appears  to  be  formed,  but  the  tendency  for  the  production  of  the 
closed  chain  compound,  sodium  succinosuccinate,  is  so  great,  that 
the  alcohol,  which  probably  combines  with  the  succinate  initially 
formed,  cannot  be  eliminated.  A.  R.  L. 

Ethylic  Orthoformates.  By  J.  Waltrr  (/.  pr.  Chem.,  [2], 
48,  231 — 235). — Ethylic  orthoformate  may  be  obtained  by  add- 
ing a  mixture  of  chloroform  and  alcohol  to  an  Hqueous  solution  of 
sodium  hydroxide.  The  best  yield  was  about  19  per  cent,  of  the 
theoretical. 

The  author  could  not  obtain  a  condensation  product  from  ethylic 
orthoformate  and  di  phenyl  amine.  Trimethyltriphenylparaleucaniline 
is  obtained  by  heating  niethyldiphenylamine,  ethylic  orthoformate,  and 
zinc  chloride  on  the  water  bath.  E.  C.  R. 

Diamidopropionic  acid.  By  E.  Klebs  (B&r.,  26,  2264—2267). 
—Biamidopropionic  acid  hydrohromide^ 

NHo-CH2-CH(NHo)-C00H,HBr, 

is  obtained  by  heating  a^-dibromopropionic  acid  with  20  molecular 
proportions  of  au  aqueous  solution  of  ammonia  saturated  nt  0°.  It 
crystallises  in  needles,  darkens  at  225°,  melts  at  228 — 230°  with 
decomposition,  shows  a  slight  acid  reaction  with  litmus,  and  is  soluble 
in  12'5  parts  of  water  at  20°. 

Copper  diamidopropionatey  is  obtained  by  treating-  the  hydrobrom- 
ide  with  lead  hydroxide,  then  with  hydrogen  sulphide,  and  adding  to 
the  warm  alkaline  filtrate  freshly-prepared  copper  hydroxide.  It 
crystallises,  with  4H2O,  in  violet-blue,  monoclinic  forms,  and  is  de- 
hydrated with  difficulty.  The  dry  salt  absorbs  water  very  ener- 
getically. 

Diamidopropionic  acid  liijdrocMoride^  obtained  by  treating  the 
hydrobromide  with  lead  hydroxide  and  then  adding  hydrochloric  acid, 
is  a  white,  crystalline  powder,  darkens  at  220°,  melts  at  225°  with 
decomposition,  and  is  soluble  in  11 '57  parts  of  water  at  20°.     The 
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free  acid  is  obtaired  by  adding  silver  oxide  to  a  solution  of  the  hydro- 
cbloride,  precipitating  the  dissolved  silver  with  hydrogen  sulphide, 
and  evaporating  the  filtrate  in  a  vacuum.  It  is  a  strongly  alkaline 
syrup,  solidifies  when  mixed  with  absolute  alcohol  and  cooled,  and  is 
very  hygroscopic.  E.   C.  E/.    ; 

Preparation  of  Normal  Caproic  and  Hexylic  acids.    By  J. 

Tripier  (Gompt.  rend.,  117,  282—284). — When  castor  oil  and  other 
vegetable  oils  are  treated  with  nitric  acid,  the  yield  of  heptylic  acid 
is  very  small,  and  the  result  is  not  appreciably  affected  by  variations 
in  the  concentration  of  the  acid.  Better  results  can,  however,  be 
obtained  by  using  a  mixture  of  nitric  and  sulphuric  acids.  2000  c.c. 
of  nitric  acid  is  mixed  with  500  c.c.  of  sulphuric  acid,  previously 
diluted  with  2000  c.c.  of  water,  and  to  this  mixture  is  added  1000  c.c. 
of  castor  oil.  The  liquid  is  then  heated  until  the  reaction  commences^ 
and  again  after  the  effervescence  has  ceased,  the  product  being  dis- 
tilled until  about  2000  c.c.  has  passed  over.  After  separation  of  the 
acid  by  means  of  a  separating  funnel,  the  2000  c.c.  of  aqueous  solution 
is  treated  with  a  further  quantity  of  500  c.c.  of  sulphuric  acid  and 
2000  c.c.  of  nitric  acid,  in  order  to  complete  the  oxidation. 

Under  these  conditions,  1000  c.c.  of  castor  oil  yields  about  500  c.c* 
of  non-volatile  bibasic  acids,  and  250  c.c.  of  volatile  acids  of  the  acetic 
series.  The  latter  are  mixed  with  a  considerable  proportion  of 
normal  heptjlonitrile,  but  otherwise  consist  solely  of  normal  hexylic 
and  heptylic  acids,  in  the  proportion  of  1  part  of  the  former  to  3  parts 
of  the  latter.  0.  H.  B. 

r)i.7-amidodipropylacetic  acid  and  Octohydro-l :  I'-naph- 
tyridine.  By  A.  Reisseet  (Ber.,  26, 2137— 2144).— Using  Gabriel's 
synthetic  method  (Abstr.,  1890,  1129  ;  1891,  948),  ethylic  di-7-phthal- 
imidopropylmalonate,  C(CH2-CH2-CH2-C8H402N)2(COOEt)o,  has  been 
prepared  from  sodium  ethoxide,  ethylic  malonate,  and  7-bromopropyl- 
phthalimide.  When  heated  at  180°  with  hydrochloric  acid,  it  is  de- 
composed into  phthalic  acid,  ethylic  chloride,  carbonic  anhydride,  and. 
di-^-amidodipropylacetic  acid,  CH(CH2-CH3-CH2-NH2)2*CbOH  ;  this 
acid,  when  distilled  under  atmospheric  pressure,  yields  octohydro- 
naphtyridine. 

Ethylic  di-'y-p'hthalimidopropyhnalonate  crystallises  in  soft,  white 
needles,  which  melt  at  1555°  (corr.).  When  boiled  with  strong 
aqueous  potash,  it  is  hydrolysed,  and,  if  the  product  is  neutralised 
and  then  shaken  with  benzoic  chloride  and  soda,  di-^(-lenzamidodi- 
propylmalonic  acid,  C(CH2-CH2'CH2*NHBz)2(COOH)2,  is  obtained;  this 
forms  a  white,  sandy,  crystalline  mass,  which  softens  when  heated, 
and  finally  melts  at  188—189".  The  silver,  C23H24N206Ag2,  and 
hariuni,  C23H24N206Ba,  salts  are  colourless,  the  latter  crystalline.  Di- 
'-{-amidodipropiilacetic  acid  is  obtained,  as  above  described,  as  the  hydro- 
chloride, with  2HC1,  a  white,  hygroscopic  substance.  This  is  converted, 
by  shaking  with  benzoic  chloride  and  soda,  into  di-'^i-henzamidodipropyl- 
acetic  acid,  which  forms  dull,  white  crystals,  and  yields  a  silver  salt, 
C22H25N204Ag.     Di-7-amidodipropylacetic  acid  is  itself  obtained  from 
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the  liydrochloride   by  means  of  silver  oxide ;  it  forms  a  yellow  oil, 

■which  distils  unchanged  under  35 — 40  mm.  pressure.     Octohydrunaph- 

.,.       CH2*CH2*CH'CH2     ^^^      t  ,   '     ■%  p        'L       t        Mil 
tyridme,    '  i^  ^UHj,  obtained  irom  it  as  described  above, 

forms  a  yellowish  oil,  probably  slightly  impure ;  the  jplatinochloride, 
(CfiHi,N2)2,H2PtCl6,  crystallises  in  orange  needles,  and  melts  at  227° 
(uncorr.).  C.   F.  B. 

Action  of  Acrylic  Chloride  on  Alcohols  and  Phenols.    By 

MouREu  {Bull.  Soc.  Chim.,  [3],  9,  415—417). — Ethereal  salts  of 
/8-chloropropionic  acid  are  formed  by  the  action  of  acrylic  chloride  on 
alcohols  and  phenols.  The  products  are  identical  with  the  ethereal 
salts  prepared  by  the  direct  action  of  the  alcohols  on  yS-chlcropropionic 
acid.  Although  hydrogen  chloride  is  not  evolved  by  the  acti(m  of 
acrylic  chloride  on  alcohols,  the  chloride  itself  does  not  absorb 
hydrogen  chloride. 

Methylic  /3-chloropropionate  boils  at  148°,  and  has  a  sp.  gr.  of  1*198 
at  0°.  Ethylic  /3-chloropropionate  boils  at  162°.  Propylic  y3  chloro- 
propionate  has  a  very  sweet  and  agreeable  odour,  a  sp.  of  1*0;*2  at 
0°,  and  boils  at  179 — 181°.  Isobutylic  /3-chloropropionate  boils  at 
191—193°,  and  has  a  sp.  gr.  of  1*066  at  0°. 

Phenylic  y^-chloropropionate  is  formed  by  the  action  of  acrylic 
chloride  (5  grams)  on  phenol  (6  grams).  The  phenol  is  melted  and 
mixed  with  the  chloride,  and,  after  24  hours'  contact,  the  product  is 
distilled.  A  liquid  of  the  composition  CH2Cl*CH2'COOPh  passes  over 
between  154°  and  157°  under  a  pressure  of  30  mm.  "W.  T. 

Acrylic  Anhydride.  By  Moureu  {Bull.  Soc.  Chim.,  [3],  9,  413— 
415). — Finely  powdered  sodium  aery  late  (22  grams)  is  mixed  with  a 
little  vaseline,  and  acrylic  chloride  (20  grams)  added  drop  by  drop, 
keeping  the  well-agitated  mass  cool.  The  reaction  is  completed  by 
heating  for  half  an  hour  on  the  water  bath,  and  the  product  is  then 
distilled  under  reduced  pressure. 

Acrylic  anhydride,  (CH2*CH'CO)20,  decomposes  partially  on  distilla- 
tion, even  in  a  vacuum.  It  is  a  colourless  liquid  of  sharp  odour;  its 
action  on  the  eyes  is  less  violent  than  that  of  acrylic  chloride  ;  sp.  gr. 
1*094  at  0°.  It  is  easily  decomposed  by  water,  and  takes  up  the 
theoretical  quantity  of  bromine  at  the  ordinary  temperature.  It 
slowly  decomposes,  yielding  a  white,  solid  mass.  W.  T. 

Constitution  of  the  Unsaturated  Acids  obtained  by  boiling 
the  Unsaturated  y37-Acids  -with  Soda.  By  R.  I  ittig  {Ber.,  26, 
2079 — 2081). — The  author  has  compared  the  acid  produced  by  boiling 
/37-pentylenic  acid  (ethylidenepropionic  acid)  with  soda  with  the  a/3- 
pentylenic  acid  (propylideneacetic  acid)  prepared  by  Komntnos  trom 
propaldehyde  and  nialonic  acid  ;  this  reaction  always  yields  a  certain 
amount  of  the  yS7-acid,  in  addition  to  the  aya-isomeride.  In  oider  to 
separate  the  two  acids,  their  barium  salts  are  repeatedly  extracted  with 
alcohol,  and  the  more  soluble  portion  used  for  the  preparation  of  the 
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ay3-acid.  The  liberated  acid  is  then  warmed  with  sulphuric  acid,  which 
converts  the  /37-derivative  into  valerolactone,  whilst  the  pure  a/3-acid 
is  left. 

This  substance,  which  has  not  previously  been  obtained  pure, 
solidifies,  on  cooling,  in  large  plates  or  prisms,  melting  at  8 — 9°.  It 
forms  a  characteristic  dibromide,  whicli  crystallises  well,  is  very 
readily  soluble  in  light  petroleum,  benzene,  &c.,  and  melts  at  55 — 56°. 
The  acid  also  combines  with  hydrogen  bromide  to  form  (3-bromo- 
valeric  acid,  which  is  slightly  soluble  in  light  petroleum,  and  crys- 
tallises in  large,  transparent,  well-developed,  monosymmetric  prisms, 
melting  at  59 — 60°. 

The  acid  obtained  by  boiling  y37-pentylenic  acid,  prepared  from 
methylparaconic  acid,  with  a  10  percent,  solution  of  soda  has  precisely 
the  same  properties,  and  forms  the  same  additive  products. 

The  three  isomeric  pentylenic  acids  and  their  dibromides  are  now  all 
known  in  the  pure  state,  and  differ  so  greatly  in  properties  as  to  be 
easily  distinguished. 

M.  p.  cf 
B,  p.  clibroaiide. 

a^- Pentylenic  acid,  CHs'CHa'CHiCH-COOH 

(propylideneacetic  acid) 201°  50' 

/^/-Pentylenic  acid,  CHa'CHICH-CHj-COOH 

(ethylidenepropionic  acid)     194"  65° 

70- Pentylenic  acid,  CHaiCH-CHa'CHo-COOH 

(allylacetic  acid) 187"  58° 

The  production  of  the  ^7-acid,  in  addition  to  the  a/3-derivative,  by 
the  condensation  of  propaldehyde  with  malonic  acid,  renders  it  prob- 
able that  ^-hydroxyvaleric  acid  is  formed  as  an  intermediate  product, 
and  then  decomposes  in  the  usual  way,  with  formation  of  both 
isomerides.  A.  H. 

Constitution  of  Dibromolevulinic  acid.  By  L.  Wolff  (Ber. 
26,  2216—2221  ;  compare  Abstr.,  1891,  416).— Dibromolevulinic 
acid  has  been  shown  to  have  one  of  the  two  formulae 

CHaBr-CO-CHBr-CHj-COOH  or  CH.-CO-CBrs-CHa'COOH. 

The  oxidation  of  the  acid  by  means  of  concentrated  nitric  acid 
proves  that  the  former  of  these  represents  its  constitution,  the 
products  formed  being  dibromodinitromethane  and  monobromo- 
succinic  acid;  oxalic  acid  and  fumaric  acid,  both  probably  derived 
by  a  secondary  reaction  from  the  latter,  being  also  produced.  Di- 
bromodinitromethane, CBr2(N02)2,  has  been  previously  obtained 
by  Losanitsch  (Ber.,  15,  473;  16,  51),  by  the  oxidation  of  tri- 
bromaniline  and  ethylenic  dibromide,  in  both  of  which  compounds 
only  one  bromine  atom  is  combined  with  a  single  carbon  atom. 
It  is  a  very  volatile,  faintly  yellowish-green  oil,  which  solidifies  to 
white,  lustrous  plates,  melting  at  10°.  It  is  somewhat  soluble  in 
water,  more  readily  in  dilute  acids,  and  liberates  iodine  from  solutions 
of  potassium  iodide  and  hydriodic  acid.  On  treatment  with  caustic 
potash  solution,  it  is  converted  into  the  explosive  yellow  potassium 
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salt,  CBrK(N02)2,  described  by  Losanitsch;  his  statement  that  a 
solution  of  this  salt,  when  decomposed  by  dilute  sulphuric  acid> 
yields  the  original  dibroniodinitroraethane  and  not  the  monobromo- 
compound  as  might  have  been  expected,  has  been  confirmed.  This 
reaction  shows  that  monobromodinitromethane  must  be  a  very  un- 
stable substance,  and  throws  some  light  on  the  formation  of  the 
dibromo-derivative  by  the  oxidation  of  a  group  only  containing  one 
bromine  atom. 

In  connection  with  the  decomposition  of  dibromolevulinic  acid  by 
boiling  with  water,  the  constitution  of  tetric  and  pentic  acids  is  being- 
further  investigated.  The  following  results  have  already  been  ob- 
tained. On  oxidation,  tetric  acid  yields  a  considerable  amount  of 
diacetyl,  so  that  this  method  might  well  be  employed  for  the  pre- 
paration of  the  latter.  The  acid  is  decomposed  by  water  at  200°, 
among  the  volatile,  neutral  substances  formed,  being  one  which  boils 
at  155 — 156°,  and  has  the  composition  C4Ht,02 ;  this  substance  shows 
all  the  properties  of  a  ketonic  or  aldehydo-alcohol,  and,  on  oxidation, 
yields  propionic  acid.     Its  formula  is,  probably,  COEt'CHo'OH. 

Tetric  acid  is  converted  by  the  action  of  concentrated  nitric  acid, 
or,  better,  of  nitrous  acid,  into  a  white,  crystalline  compound,  a  series 
of  colour  changes,  such  as  occur  in  the  formation  of  a  pseudonitrole, 
taking  place.  This  substance  has  the  formula  CsHsOa'XO,  is  very 
slightly  soluble  in  the  ordinary  solvents,  melts  at  131°  w^th  decom- 
position, and  gives  Liebermann's  reaction.  It  has  no  longer  the 
character  of  an  acid,  and  is  decomposed  by  boiling  water  or  alkalis. 
The  compound  may  be  either  a  nitroso-derivative  or  a  salt  of  nitrous 
acid.  A.  H. 


Action  of  Sodium  Ethoxide  and  Ammonia  on  Isocapro- 
lactone.  By  T.  Strom  (J.  pr.  Chem.,  [2],  48,  209— 222).— Isocapro- 
lactone  is  obtained  in  theoretical  quantity  by  distilling  terebic  acid 
in  an  apparatus  so  arranged  that  for  every  drop  of  the  distillate  that 
runs  into  the  receiver,  7 — 8  drops  run  back  into  the  distilling  flask. 
The  distillate  is  then  subjected  to  a  second  distillation. 

^..    ,       ,  CH2-CH2^  ^.^     CH^-CMes  .      ,     .      ,,     ,       . 

Diisoliexolacione,  ^  r^^^-^^r^r^    A        ,  is  obtained  by  heating 

sodium  ethoxide  with  isacaprolactone  dissolved  in  absolute  alcohol 
on  the  water  bath  for  eight  hours.  The  product,  w^hich  contains  an 
acid,  is  dissolved  in  ether,  and  the  acid  extracted  from  the  solution  by 
shaking  with  aqueous  potassium  carbonate.  It  separates  from  ether 
in  large,  colourless  crystals,  and  from  alcohol  in  needles,  melts  at 
103'8°,  is  volatile  with  steam,  and  is  insoluble  in  cold  sodium  hydr- 
oxide, but  slowly  dissolves  when  heated.  When  heated  with  water, 
or  with  dilute  hydrochloric  or  sulphuric  acid,  it  is  slowly  converted 
into  tetramethyloxetone. 

Tetramethyloxetonecarhoxylic  acid  {diisohexonic  acid). 


CH.-CH,  CH(COOH) 
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is  obtained,  together  with,  tetramethyloxetone,  bj  boiling"  the  pre- 
ceding compound  with  dilute  sodium  hydroxide.  It  crystallises  from 
ether  in  shorf,  thick  crystals,  and  from  water  in  needles  containing^ 
JH2O,  which  melt  at  81°.  The  anhydrous  acid  melts  at  108°.  When 
boiled  with  water  or  dilute  acids,  or  when  heated  above  its  melting* 
point,  it  is  converted  into  tetramethyloxetone  and  carbonic  anhydride. 
The  calcium  salt,  (Ci2Hi904)2Ca,  is  more  soluble  in  cold  than  in  warm 
water,  and  crystallises  from  alcohol  in  small  needles.  The  hariuvi 
salt  crystallises  in  needles,  and  is  soluble  in  alcohol.  The  silver  salt  is 
obtained  as  a  white,  voluminous  precipitate,  is  not  very  stable,  and 
when  boiled  with  water,  decomposes  into  carbonic  acid,  tetramethyl- 
oxetone, and  metallic  silver, 

/     PIT  'PTT    \ 
Tetramethyloxetone,  C(  <[  I         j ,  is  best  obtained  by  boiling  the 

product  of  the  action  of  sodium  ethoxide  on  isocaprolactone  with 
water,  acidifying  with  hydrochloric  acid,  and  subjecting  the  mixture 
to  steam  distillation.  It  is  a  colourless  liquid,  boils  at  178'5°,  has  an 
odour  resembling  that  of  peppermint,  and  is  more  soluble  in  cold 
water  than  in  water  at  35 — 90°.  It  is  not  altered  by  diliite  alkalis  or 
acids,  and  slowly  reduces  ammoniacal  silver  solution. 

^{-Hydroxyisocaproamide,  OH*CMe2*CH2*CH2*CONIl2,  is  obtained 
by  saturating  a  solution  of  isocaprolactone  in  absolute  alcohol  at  0^ 
with  dry  ammonia,  and  heating  the  mixture  for  four  hours  in  a 
sealed  tube  at  100°,  or  by  shaking  the  lactone  for  24  hours  with  an 
aqueous  solution  of  ammonia  saturated  at  0°.  It  crystallises  in  large 
tablets  or  beautiful  lustrous  plates,  and  melts  at  101°.  It  is  notaltered  by 
cold  sodium  hydroxide,  but,  on  heating,  ammonia  and  sodium  hydroxy- 
isocapronate  are  formed.  When  heated  with  hydrochloric  acid,  the 
lactone  and  ammonium  chloride  are  formed.  When  heated  in  a 
paraffin  bath  at  147°,  it  is  decomposed  into  the  lactone  and  ammonia. 

Ammonium  <^i -hydroxy isocap^'oate  is  obtained  by  adding  ammonium 
sulphate  to  a  solution  of  barium  7-hydroxyisocaproate  and  evaporat- 
ing the  filtrate  over  sulphuric  acid.  It  crystallises  from  absolute 
alcohol  with  partial  decomposition,  melts  at  127°,  and  at  higher 
temperatures  is  converted  into  the  lactone,  ammonia,  and  water. 

E.  C.  R. 

Aticonic  acids,  New  Isomerides  of  the  Itaconic,  Citraconic, 
and  Mesaconic  acids.  By  R.  Fittig  (Ber.,  26,  2082— 2083).— In 
a  previous  paper  (this  vol.,  i,  189),  the  author  stated  that  the 
homologues  of  itaconic  acid  are  scarcely  altered  by  the  action  of  boil- 
ing aqueous  soda,  only  small  quantities  of  readily  soluble  acids,  which 
were  taken  for  hydroxy-acids,  being  formed.  Further  investigation 
has,  however,  shown  that  these  soluble  acids  are,  in  reality,  new 
isomerides  of  the  itaconic  acids,  and  the  name  of  aticonic  acids  has, 
therefore,  been  given  to  them.  The  new  acids  corresponding  with 
dimethylitaconic,  hexylitaconic,  and  phenylitaconic  acids  have  all 
been  prepared.  They  seem  to  bear  the  same  relation  to  the  itaconic  acids 
that  the  citraconic  acids  do  to  the  mesaconic  acids.  Thus,  a  solution  of 
phenylaticonic  acid  in  chloroform,  on  treatment  with  a  few  drops  of 
a  dilute  solution  of  bromine  in  the  same  solvent,  at  once  deposits 
crystals  of  pure  phenylitaconic  acid. 
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The  aticonic  acids  differ  from  the  ifcaconic  and  mesaconic  acids  by 
being  readily  soluble  in  water,  whilst  they  are  distinguished  from  the 
citraconic  acids  by  not  being  volatile  with  steam  ;  their  barium  and 
calcium  salts  are,  moreover,  much  less  soluble  in  water  than  those  of 
the  mesaconic  acids.  The  melting  points  of  the  aticonic  acids  are 
higher  than  those  of  the  citraconic,  but  lower  than  those  of  the  ita- 
conic  and  mesaconic  acids,  as  is  shown  by  the  following  table. 


Dimethyl-. 

Hexjl-. 

Phenyl-. 

Mesaconic  acid  ,. . 

185—186° 

153—154° 

210"* 

Itaconic  acid .... 

162— l(i3 

129—130 

180 

Aticonic  acid. . . . 

about  140" 

about  110° 

148 

Citraconic  acid  . . 

91—93° 

86° 

103—106^ 

On  reduction  with  sodium  amalgam,  phenylaticonic  acid  is  converted 
into  the  same  benzylsuccinic  acid  as  is  given  by  the  three  other  iso- 
merides.  A.  H. 

Isomeric  Diamidosuccinic  acids.  By  J.  M.  Farchy  and  J. 
Tapel  {Ber.,  26,  1980— 1990).— Taf el  has  shown  (Abstr.,  1887,  468) 
that  Lehrfeld's  diamidosuccinic  acid  is  obtained  by  the  reduction  of 
dihydroxytartaric  osazone.  On  repeating  the  reduction  experiment 
under  the  conditions  described  below,  the  authors  isolated  the  di- 
amidosuccinic acid  previously  described  {loc.  cit.),  together  with  an 
isomeride ;  the  experiments  to  be  described  show  that  the  former  is 
the  meso-modification  and  the  latter  the  racemic  modification. 

Dihydroxytartaric  osazone  (100  grams)  is  dissolved  in  a  solution  of 
sodium  hydroxide  (25  granos)  in  water  (600  c.c.)  at  0°,  to  which  1  kilo, 
of  ice  is  added ;  2^  per  cent,  sodium  amalgam  (3  kilos.)  is  then  in- 
troduced in  large  portions  at  a  time  within  five  minutes,  the  mixture 
being  agitated  meanwhile  and  for  half  an  hour  subsequently,  after 
which,  30  per  cent,  sulphuric  acid  (167  grams)  is  added  slowly,  the 
temperature  rising  to  40°.  The  mixture  is  shaken  for  an  hour,  cooled, 
and  extracted  with  ether ;  the  alkaline  liquid  is  then  acidified  with 
dilute  sulphuric  acid,  and  the  flocculent  precipitate  (16  grams)  which 
separates,  after  24  hours,  is  collected  and  washed  with  hot  ah;ohol ;  it 
consists  of  crude  mesodiamidosuccinic  acid.  The  mother  liquor  is 
neutralised  and  shaken  with  ether,  when,  after  several  days,  a  crys- 
talline precipitate  (10  grams)  of  crude  racemic  diamidosuccinic  acid 
separates. 

I  } 

Mesodiamidosuccinic   acid,  COOH'C C'COOH,    has    been    al- 

H         H 

ready  described  (loc.  cit.).  The  copper  salt  is  a  blue  precipitate  con- 
taining 1  mol.  H2O;  the  (^iace///Z  derivative,  C,jH2(NHAc)2(COOH)2, 
decomposes  at  235°  ;  and  the  dibenzoyl  derivative  melts  at  213°  with 
decomposition.  If  a  neutral  solution  of  the  sodium  salt,  mixed  with 
a  dilute  solution  of  sodium  nitrite  (2  mols.),  is  gradually  added  to 
dilute  hydrochloric  acid  containing  hydrogen  chloride  (5  mols.),  meso- 
tartaric  acid  is  formed  ;  its  isolation  is  described  in  detail. 
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liacemic  diamidosucciriic  acidy 

NH,    H  H        NH2 

COOH-C C-COOH,COOH-C C-COOH, 

II  II 

H        NH2  NHo     H 

is  purified  bj  crystallising  the  crude  acid  from  2  per  cent,  hydro- 
chloric acid;  it  crystallises  in  colourless  prisms  with  IH2O,  and 
exhibits  the  same  general  properties  as  the  nieso-modification,  but 
differs  from  it  in  the  following  respects  : — It  is  less  soluble  in  hot  water, 
and  more  soluble  in  dilute  ammonia;  w^hen  heated,  it  decomposes. 

The  copper  salt  forms  deep  blue,  hydrated  leaflets,  and  is  in- 
soluble in  water ;  the  diacetyl  derivative  decomposes  at  235°,  and 
the  dibenzoyl  derivative  melts  at  182°.  The  acid  is  converted  into 
racemic  acid  when  treated  with  dilute  nitrous  acid.  A.  R.  L. 

Anhydride  Formation  in  the  case  of  Substituted  Succinic 
acids.  By  E.  Hjelt  (Ber.,  26,  1925— 1928).— The  acids  were 
heated  for  a  given  time  at  a  given  temperature,  and  the  amount 
of  anhydride  formed  calculated  from  the  observed  loss  of  weight. 
The  percentage  of  acid  converted  into  anhydride  increases  in  the 
following  series,  and,  when  the  heating  is  continued  for  one  hour 
at  160°,  is  expressed  by  the  numbers  in  brackets :  succinic  acid, 
phenyl-,  methyl-  (14"  1),  ethyl-  (I4"5),  propyl-  (L6'6),  isopropyl- 
(29*6),  and  unsymmetrical  dimethyl-  (86*7)  succinic  acids,  phthalic 
acid.  The  different  radicles  are  found  to  exert  here  much  the  same 
influence  as  on  the  lactone  formation  in  the  case  of  7-hydroxy-acids 
(Abstr.,  1891,  822).  C.  F.  B. 

Tetramethylene  Derivatives.  By  W.  H.  Perkin,  Jun.  (Ber.,  26, 
2243 — 2244;  compare  Trans.,  1887,  18). — The  author  has  previously 
shown  that  ethylenic  bromide  reacts  with  ethylic  sodiomalonate  to 
form  ethylic  trimethylenedicarboxylate,  together  with  about  3  per 
cent,  of  ethylic  butanetetracarboxylate, 

CH(COOEt)2-CH2-CH2-CH(COOEfc)2. 

If,  however,  ethylenic  chloride  be  substituted  for  the  bromide,  the 
yield  of  this  second  substance  rises  to  about  30  per  cent.  The  deri- 
vatives of  this  substance  and  of  tetramethylenedicarboxylic  acid, 
which  can  be  easily  prepared  from  it,  are  therefore  being  submitted  to 
a  renewed  investigation. 

Tetramethylenetetracarboxylic  acid  crystallises  from  water  with 
2H,iO  in  thick  prisms,  which  melt  at  198 — 203°,  with  decomposition 
into  carbonic  anhydride  and  tetramethylenedicarboxylic  acid.  The 
temperature  of  decomposition,  which  was  formerly  stated  as  145 — 150", 
is  ccmsiderably  lowered  by  small  amounts  of  impurity. 

Tetramethylenedicarboxylic  acid  melts  at  137 — 138"  (formerly 
stated  as  130°).  The  dwiethylic  salt  boils  at  222—223°.  On  boiling  with 

CO 

acetic  chloride,  the  acid  is  converted  into  the  anhydride,  CiHg^pQ^O 

which  me^s  at  75°  and  boils  at  27C — 273"^  without  decomposition. 
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Tetramethylenedicarhoxyanil,  CiRe<CnQ^^^K  is  obtained  by  heat- 
ing the  anhydride  with  aniline.  It  crystallises  from  methyl  alcohol 
in  colourless  plates,  and  melts  at  127°. 

The  comparison  of  tetramethylenedicarboxylic  acid  with  camphoric 

acid,  which,  is  now  looked  on  by  many  chemists  as  isopropylmethyl- 

,        ,.        .,    CH^.CMe-COOH    .      ,      ,    . 
tetramethylenecarboxyhc  acid,    i         i         ^^^tt,   is  also  being  pro- 

secuted.  On  heating  with  sulphuric  acid,  the  latter  yields  carbonic 
oxide  and  is  converted  into  sulphocamphoric  acid,  whilst  tetra- 
methylenedicarboxylic acid  is  simply  converted  into  the  anhydride,  no 
gas  being  evolved. 

Many  attempts  have  been  made  to  ascertain  whether  tetramethylene- 
dicarboxylic acid  and  the  corresponding  pentamethylenedicarboxylic 
acid,  like  the  hexahydrophthalic  acid  to  which  they  are  closely  allied 
in  structure,  occur  in  two  isomeric  forms  (cis  and  trans),  but  hitherto 
with  negative  results. 

Tetramethylenedicarboxylic  anhydride  is  converted  by  the  action 
of  bromine  and  phosphorus  into  a  substance  which,  when  treated  with 

•1^    ^'T.         ..         .T.  1      ^'      -u      1-       '^    CH^-CBrCOOH 
water,  yields  aioromotetramethylenedtcarooxylic  acid,    l         i 

CHz'CBr'COOfl 
This  acid  crystallises  from  water  in  lustrous  plates  melting  at 
198 — 203°.     On  boiling  with  alkalis,  it  loses  hydrogen  bromide  and 

PTT  *  PIT 
forms  an  unsaturated  acid,   '  „*  '  „    ^^^^tt'  which  crystallises  from 

OHa'OBr'OOOxl 
water  in  needles  melting  at  122°.  The  barium  salt  crystallises  in 
plates,  and,  after  drying  in  a  vacuum,  has  the  formula  (C5H4Br02)2Ba. 
When  treated  with  bromine  vapour,  the  acid  takes  up  a  molecule  of 
bromine,  forming  the  acid  CsHsBrgOa,  which  is  probably  trihromotetra- 
methylenecarhoxyiic  acid.  The  study  of  this  substance  is  being  con- 
tinued in  the  hope  of  preparing  from  it  the  unsaturated  acid, 
PH'PTT 
II  ^^^TT'  *^®  relation  of  which  to  benzene  makes  it  a  subject  of 

great  interest. 

The  details  of  these  researches  will  be  subsequently  published. 

A.  H, 

Synthesis  of  Pentamethylenecarboxylic  acid.  Hexamethyl- 
enecarboxylic  (Hexahydrobenzoic)  acid  and  Azelaic  acid.  By 
E.  Haworth  and  W.  H.  Perkin,  Jun.  (Ber.,  26,  2246—2250).— 
Pentamethylenic  dibromide,  prepared  according  to  Gustavson  and 
DemyanofF's  method  from  pentamethylenediamine  (J.  pr.  Chem.,  [2], 
39,  542),  probably  contains  at  least  GO  per  cent,  of  tetramethylenic 
dibromide. 

By  the  action  of  ethylic  sodiomalonate  on  this  mixture  of  bromides, 
a  product  is  obtained  which  can  be  separated  by  fractional  distillation 
into  two  portions,  one  boiling  at  240 — 250°  under  760  mm.  pressure, 
and  the  other  at  270 — 275°  under  50  mm.  pressure.  By  hydrolysis  of 
the  first  fraction,  pentamethylenedicarboxylic  acid  is  obtained,  together 
with  hexamethylenedicarboxylic  acid. 


I 


ORGANIC  CHEMISTRY.  695 

pjT  .pTT„ 

Pentamethylenedicarhoxylic    acid,     i     "        '>-C(COOH)o,  melts  at 

185°,  is  indifferent  to  soda  at  ordinary  temperatures,  and,  on  distilla- 
tion, yields  carbonic  anhydride  and  pentamethylenecarhoxylic  acid, 
CsHg'COOH.  The  latter  is  a  colourless  oil,  boils  at  214—215°,  and 
is  not  oxidised  by  permanganate ;  it  seems  to  be  identical  with 
Wislicenus  and  Gartner's  pentamethenecarboxylic  acid  (Annalen, 
275,339). 

Hexahydrobenzoic  (hexamethylenecarboxylic)  acid  is  obtained  by 
evaporating  the  mother  liquors  of  the  pentamethyleuedicarboxylic 
acid  on  the  water  bath  and  distilling  the  residue.  It  is  a  colourless 
oil,  boils  at  231 — 233°,  and  solidifies  when  cooled. 

The  distillate  mentioned  above,  as  boiling  at  270 — 275°  under 
50  mm.  pressure,  consists  of  ethylic  heptanetetracarboxylate,  and 
when  hj^drolysed  and  heated  at  220°,  yields  azelaic  acid. 

The  authors  failed  to  obtain  heptane  derivatives  by  the  action  of 
bromine  on  the  disodium  derivative  of  ethylic  heptanetetracarboxyl- 
ate.    The  product  contained  azelaic  acid.  E.  C.  R. 

Acrylamide.  By  Moureu  (Bull.  8oc.  CMm.,  [3],  9,  417 — 419). — 
Acrylamide  is  prepared  by  saturating  a  cooled  benzene  solution  of 
acrylic  chloride  with  dry  ammonia.  The  solution,  filtered  from  am- 
monium chloride  and  cooled,  deposits  thin,  bright  leaflets  melting  at 
84 — 85°,  and  of  a  nacreous  lustre  in  mass.  Acrylamide  is  inodorous 
and  easily  soluble  in  water,  alcohol,  ether,  chloroform,  and  most  of 
the  usual  solvents.  It  melts  sharply  at  84 — 85°,  gives  off  ammonia 
at  125°,  and  solidifies  suddenly  between  150°  and  155°  ;  the  product 
is  almost  of  the  same  weight  as  the  acrylamide  taken.  It  is  a  tough, 
horny  mass,  non-crystalline,  insoluble  in  all  the  usual  neutral  solvents, 
and  has  a  bright,  resinous  fracture.  Hydrochloric  and  acetic  acids 
and  alkaline  solutions  are  without  action  on  it,  even  after  prolonged 
boiling.  It  appears  to  be  a  polymeride  of  very  high  molecular 
weight. 

Acrylamide  decomposes  when  heated  above  155° :  rapidly  at 
190—200°. 

It  readily  forms  an  additive  compound  with  bromine  in  the  cold, 
small  crystals  of  a/:J-dibromopropionamide  being  formed,  soluble  in 
chloroform,  and  melting  at  130 — 133°.  A  small  quantity  of  a  more 
brominated  derivative  is  formed  at  the  same  time,  which  cannot  be 
•entirely  eliminated  by  crystallisation.  W.  T. 

Substituted  Acrylamides.  By  Moureu  (JBwZZ.  Soc.  Chim.,  [3],  9, 
419 — 424). — The  substances  described  do  not  polymerise,  like  acryl- 
amide, when  heated. 

Methylacrylamide  is  a  colourless  liquid  with  a  feeble  odour  of 
acetamide.  It  distils  between  126°  and  129°  under  a  pressure  of 
30  mm.,  and  under  atmospheric  pressure  at  220°  with  partial  de- 
composition.    Its  sp.  gw,  at  0°,  is  1"018. 

Ethylacrylamide  closely  resembles  the  methyl  derivative,  and 
distils  at  the  same  temperatures  under  similar  conditions ;  sp.  gr.  = 
0-978  at  0°. 
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Fhenylacrylamide  is  obtained  by  the  same  process  as  the  pre- 
ceding compounds.  It  is  a  white,  well-crystallised  compound, 
soluble  in  boiling  water,  alcohol,  and  chloroform,  but  less  soluble 
in  benzene.  It  melts  at  104 — lOr)"",  begins  to  decompose  at  275**, 
and  the  decomposition  proceeds  rapidly  at  300°.  No  quinoline  is 
produced  even  in  presence  of  sulphuric  acid,  phosphoric  anhydride,  or 
zinc  chloride. 

Paratolylacrylamide  forms  fine,  white,  nacreous  crystals  melting  afc 
141°. 

Orthotolylacrylamide  is  a  well  crystallised  substance  melting  at 
109—110°. 

Methylphenylacrylamide  forms  crystals  melting  at  76 — 77*5". 

Orthohydroxyphenylacrylamide  melts  at  123 — 124°.  It  is  soluble  in 
cold  alkalis,  hence  the  phenolic  function  is  not  affected  during  its 
formation.  W.  T. 

Preparation  of  Carbamide.  By  A.'Reychleu  (Bull.  Soc.  Chim.,  [3], 
9,  427 — 429). — A  dilute  solution  of  sodium  hypochlorite  is  gradually 
added  to  an  aqueous  solution  of  potassium  cyanide ;  after  the  odour 
of  cyanogen  compounds  has  disappeared,  an  excess  of  ammonium 
sulphate  is  added,  the  whole  heated  to  the  boiling  point,  and  then 
evaporated  to  dryness.  The  residue  is  extracted  with  94  per  cent, 
alcohol,  and  yields  a  crude  product  containing  89*4  per  cent,  of  the 
theoretical  quantity  of  carbamide. 

If  sodium  peroxide  is  used  as  the  oxidising  agent,  the  yield  is  only 
1*5  grams  of  carbamide  from  10  grams  of  cyanide.  Formamide 
yields  37*5  per  cent,  of  the  calculated  amount  of  carbamide  when 
oxidised  by  sodium  hypochlorite  in  presence  of  sodium  carbonate  and 
treated  as  above  ;  no  carbamide  is  obtained,  however,  if  sodium  per- 
oxide is  substituted  for  hypochlorite.  W.  T. 

Action  of  Thionyl  Chloride  on  Alkyl  Carbamates.  By  Gr. 
ScHROETER  and  M.  Lewinski  (Ber.,  26,  2171— 2174).— Thionyl 
chloride  in  benzene  solution  withdraws  the  elements  of  alcohol  from 
2  mols.  of  an  alkyl  carbamate,  NHz'COOR,  and  an  allophanate, 
NHz'CO'NH-COOR,  is  formed;  other  acid  chlorides  do  not  exercise 
this  influence.  This  reaction  was  carried  out  in  the  cases  R,  =  Me, 
and  =  CfiHn  ;  the  yield  is  a  good  one,  respectively  70  and  50 — 55  per 
cent,  of  the  theoretical,  and  the  method  is,  consequently,  well  adapted 
for  the  preparation  of  allophanates.  Contrary  to  expectation,  cyanuric 
acid  is  not  formed  in  the  reaction ;  it  is,  however,  if  the  substances 
are  heated  together  in  xylene  solution  at  150°  in  a  sealed  tube. 

C.  F.  B. 

lodoso-  and  lodoxy-derivatives  of  Benzene.  By  C.  Will- 
GERODT  (Ber.,  26,  1947— 1950).— The  cUoriodides  CeHiCMCla  [1  :  2, 
1  :  3,  and  1  :  4]  and  CeHiBr'lClo  [1:3]  were  prepared  by  chlorinat- 
ing the  corresponding  iodides ;  they  are  yellow,  crystalline  substances, 
and  decompose  respectively  at  95—98°,  100°,  116—117°,  and  104°. 
When  treated  with  dilute  aqueous  soda,  they  yield  the  corresponding 
iodosO'COwpounds  C6H4CMO,  &c. ;    these  are  yellow,  amorphous  sub- 
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stances,  and  decompose  at  85^^,  the  first  with  explosion  ;  when  dissolved 
in  acetic  acid,  they  yield  acetyl  derivatives,  C6H4CM(OAc)2,  &c..  as- 
colourless  or  white  crystals  melting  respectively  at  140°,  154 — 155°, . 
185—190°  (with  decomposition),  and  163—164°.  When  the  iodoso- 
compo-nnds  are  heated-  on  a  watch-glass,  or  boiled  with  water,  they 
decompose  into  iodides  ^ii^diodoxy -compounds,  C6H4CMO2,  &c. ;  these 
crystallise  in  white  or  colourless,  hexagonal  plates,  and  exolode; 
respectively  at  203^  233°,  243°,  and  230^  0.  F.  B.     • 

Action  of  Alkalis  on  Paranitrotoluene  and  on  Paranitro- 
toluenesulphonic  acid.  By  0.  Fischer  and  E.  Hepp  {Ber.,  26, 
2231 — 2234). — Paranitrotoluene,  when  acted  on  by  alkalis,  yields  a 
red,  amorphous  substance  (Klinger,  Ber.,  16,  941),  which  may  per-^ 
haps  be  azoxystilbene  (Bar.,  19,  3234).  Paranitrotoluenesul phonic 
acid,  in  the  same  manner,  yields  the  dyes  "  sun-yellow,"  "  Mikado- 
brown,"  and  "  Mikado-orange."  The  authors  have  found  that  when 
paranitrotoluene  is  brought  into  a  strong  solution  of  caustic  soda  in 
methyl  alcohol,  and  the  mixture  gently  heated,  an  insoluble  yellow 
mass  is  formed.  This  consists  mainly  of  dinitrosostilbene,  accompanied 
by  smaller  amounts  of  paradinitrodibenzyl  and  paradinitrostilbene,. 
which  maybe  extracted  by  alcohol  and  xylene  respectively. 

The  dinitrosostilbene,  CuHioNo02,  the  constitution  of  which  is  not  yet 
known,  is  insoluble  in  xylene,  but  may  be  recrystallised  from  ethylic 
benzoate  or  ethylic  acetoacetate.  It  forms  orange-yellow,  round, 
crystalline  nodules  melting  at  263°,  and  yields  a  cherry-red  solution 
in  concentrated  sulphuric  acid,  but  is  insoluble  in  dilute  acids  or 
alkalis.  On  reduction,  it  is  converted  into  paradiamidostilbene. 
When  paranitrotoluene  is  treated  with  a  less  concentrated  solution 
of  caustic  soda,  the  red,  amorphous  substance  already  referred  to  is 
obtained,  and  it  is  also  formed  when  dinitrodibenzyl  is  submitted  tO' 
the  same  treatment. 

Paranitrotolueneorthosulphonic  acid  is  converted,  by  the  action  of 
concentrated  aqueous  soda,  into  disodium  dinitrosostilhenedisulphonate  ;■ 
it  separates  from  alcohol  in  compact,  reddish  crystals,  and  gives  with 
barium  chloride  an  orange-yellow  precipitate  of  the  corresponding 
hariurn,  salt.  Dinitrosostilbenedisulphonic  acid  is  converted  by 
oxidation  into  dinitrostilbenedisulphonic  acid,  and  by  energetic 
reduction  into  diamidostilbenedisulphonic  acid.  Moderate  re- 
duction, on  the  other  hand,  yields  colouring  matters  of  redder 
shade,  which  are  probably  azoxy-  and  azo-derivatives.  When  para- 
nitro toluenesulphonic  acid  is  treated  with  more  dilute  aqueous  soda, 
the  colouring  matters  known  as  "  sun-yellows  "  are  for^med,  and 
these  do  nob  yield  dinitrosostilbenedisulphonic  acid  on  recrystallisa- 
tion.  A.  H. 

Synthesis  of  Phenols  from  Ethylic  Acetoacetate.  By  E. 
Knoevexagel  {Ber.,  26,  1951 — 1952). — By  the  condensation  of 
ethylic  acetoacetate  with  aldehydes,  substances  were  obtained  (this- 
vol.,  i,  419)  which  are  derivatives  of  (1)  (see  next  page)  ;  these  form, 
dibromo-additive  compounds,  which,  when  heated  on  the  Avater  bath^ 
lose  hydrogen  bromide  and  yield  phenols  ; 
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(1)  CH<CH;OH.>cH.     -^      CH<CH— CH^CH. 

In  this  M'aj,  S-metliyl-Aa-ketoliexene  yields  1  ;  3-cresol,  and  3  :  5- 
dimethjl-Ag-ketohexene  yields  1:3:  5-xylenol.  C,  F.  B, 

Action  of  Chlorine  on  Catechol  and  Orthamidphenol.    By 

T.  ZiNCKE  and  F.  KusTER  (Ber.,  26,  2104—2117;  compare  Abstr., 
1890,  1255). — By  the  action  of  alkalis  on  77-hexachloroketopentene 
(m.  p.  92°)  at  40 — 50°,  a  bihasic  acid,  C6CI4H2O4,  is  formed,  and  is 
being  fnrther  investigated.  It  has  already  been  shown  (Abstr.,  1890, 
764)  that,  on  treating  the  ketone  with  alkali  at  0°,  an  unstable 
acid  is  formed  which  is  isomeric  with  that  (m.  p.  127°)  from  the 
^7-ketone ;  it  appears  to  be  pentachlorobutenecarboxylic  acid 
'CCl2!C!CCl*CCl2'COOH,  crystallises  from  light  petroleum,  and  melts 
at  97 — 98°.  The  acid  is  soluble  in  water  at  ordinary  temperatures ; 
on  warming,  a  turbidity  is  produced,  and  carbonic  anhydride  evolved 
{see  below).  The  sodium  salt,  C4Cl5*COONa,  crystallises  in  silvery, 
lustrous  plates.  The  77- ketone,  CsClsBrO,  is  decomposed  by  the 
action  of  soda  at  0°  in  a  similar  manner  to  the  pentachloro-ketone,  and 
yields  a  corresponding  acid,  CiCUBr'COOH,  which  is  deposited  in 
microscopic  prisms;  it  melts  at  100 — 100*5°,  resolidifies,  and  melts 
again  at  114°  ;  on  crystallisation  from  light  petroleum,  long,  colour- 
less needles  are  obtained ;  from  ether  and  light  petroleum,  compact, 
granular  crystals  ;  both  forms  melt  at  110^  On  heating  w^ith  water, 
it  undergoes  a  similar  decomposition  to  the  pentachloro-acid,  but 
the  product,  which  is  an  oil,  volatile  with  steam,  has  not  been 
isolated.  Pentachlorohutidene  (or  -hutme),  C4CI5H,  is  prepared  by 
boiling  the  pentachloro-acid  with  water;  on  distilling  the  product 
with  steam,  it  passes  over  as  a  colourless  oil  with  a  characteristic, 
penetrating  odour,  and  boils  at  125°  under  75 — 80  mm.  pressure. 
The  compound  is  extremely  stable,  and  does  not  combine  with 
bromine  ;  attempts  to  eliminate  hj'drogen  chloride  were  unsuccessful ; 
it  may  be  represented  by  the  formula  CCloiCICCl'CHCla  or 
CCl2*C:C'CHCl2.  In  addition  to  the  preceding  substance,  a  solid  was 
obtained  by  the  decomposition  of  the  acid ;  it  is  not  volatile  with 
steam,  and  has  not  been  investigated. 

It  has  already  been  shown  that,  on  reduction,  the  above  penta- 
•chloro-acid  yields  an  acid  of  the  formula  C5H8O2;  with  proper 
precautions,  which  are  fully  described  in  the  paper,  the  yield  is 
30 — 35  per  cent,  of  the  theoretical ;  the  same  compound  is  obtained 
from  the  bromo-acid  C4Cl4Br*COOH,  and  also  from  that  derived  from 
the  y37-ketone  (m.  p.  32°)  ;  the  fact  that  this  acid  readily  com- 
bines with  hydrogen  bromide,  and  that  the  product  only  yields 
traces  of  valerolactone,  caused  it  to  be  regarded  as  propylidene- 
acetic  acid  ;  Yief haus  has  recently  shown  (this  vol.,  i,  392)  that  the 
compound,  termed  by  Ott  propylideneacetic  acid,  contained  ethylidene- 
propionic  acid,  and,  on  comparison,  it  is  found  that  the  above  acid, 
C4H7*COOH,  and  ethylidenepropionic  acid  yield  identical  salts  and 
oxidation  products.  This  conclusion  is  not  in  harmony  with  the 
observations  of  Fittig  and   Fraakel,  who  state  that  ethylidenepropi- 
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K^nic  acid  is  readily  converted  iuto  valerolactone  (Annalen,  255,  27). 
The  barium  salt,  insoluble  in  alcohol,  described  by  Ott  (Abstr.,  1891, 
1453)  as  dissolving  more  readily  in  cold  water  than  in  hot,  crys- 
tallises from  hot  water  on  cooling  the  solution.  J.  B.  T. 

Dinitrocatechol  and  its  Conversion  into  Nitranilic  acid.    By 

■R.  NiETZKi  and  F.  Moll  (Bar.,  26,  2182— 2184).— When  diacetyl- 
•catechol  is  dissolved  in  pure  nitric  acid  at  0°,  a  dinitro-derivative  is 
•obtained  in  yellow  needles  melting  at  124° ;  this,  on  hydrolysis, 
•yields  dinitrocatecJiol  [(0H)2 :  (N02)2  =  1:2:8:5  probably],  crystal- 
lising in  yellow  needles,  and  melting  at  164°,  When  this  is  dissolved 
'in  a  mixture  of  nitric  and  sulphuric  acids,  it  is  converted  into  nitranilic 
-acid,   and   this    is   shown   to    be    identical  with  the    "  dinitrodioxy- 

■  quinone  "  obtained  by  Gruber  (Abstr.,  1879,  644)  by  the  action  of 
nitrous  acid  on  protocatechuic  acid;  Gruber's  compound  is  not, 
therefore,  a  chemical  individual.  Dinitrocatechol,  or,  better,  its 
diacetyl  derivative,  when  reduced  with  stannous  chloride,  yields 
"diamidocatechol ;  the  hydrochloride,  with  2HC1,  was  prepared;  the 
free  base  oxidises  rapidly  in  the  air  with  formation  of  steel-blue 
needles  of  a  compound  C6H2(N'H)2(OH)2.  The  base  does  not  react 
with  orthodiketones,  and  is  consequently  not  an  orthodiamine. 

C.  F.  B. 

Derivatives  of  Phloroglucinol.  By  R.  Ntetzki  and  F.  Moll 
^(Ber.,  26,  2185 — 2187). — Pure  nitric  acid  at  0°  converts  triacetyl- 
phloroglucinol  into  a  nitro-derivative,  which,  when  treated  with  potash, 
yields  the  potassium  salt  of  trinitrophloroglucinol.  This,  when 
.reduced  with  stannous  chloride,  yields  triamidophloroglucinol,  the 
hydrochloride  of  which,  with  2HC1,  forms  colourless  needles  turning 
brown  in  the  air.  The  base  itself  is  oxidised  by  manganese  dioxide 
in  alkaline  solution  to  croconic  acid. 

When  the  potassium  salt  of  trinitrosophloroglucinol  is  heated  at 
100°  with  aqueous  ammonia  in  a  sealed  tube,  a  compound, 

noh:C602(nok)2:nh, 

is  fornied ;  if  the  phenol  is  itself  used,  instead  of  its  potassium  salt, 
the  product  has  the  composition  C60(N'OH)3(]S'H)2+  jSTHs. 

C.  F.  B. 
Parachlororthotoluidine.  By  A.  Glaus  (Annalen,  276,  347^ 
-549). ■ — Claus  and  Stapelberg  have  stated  (this  vol.,  i,  580)  that 
parachlororthotoluidine  melts  at  16° ;  the  author  finds  that  when  the 
base  having  the  last-mentioned  melting  point  is  thrice  rapidly  dis- 
tilled over  a  free  flame,  a  white,  crystalline  preparation  is  obtained ; 
this,  when  crystallised  from  alcohol,  melts  at  29 — 30°,  which  value 
agrees  with  that  obtained  by  other  observers.  A.  R.  L. 

Action  of  Ethylenediamine  on  Nitrophenols,  their  Ethers 
and  correspondiag  Halogen  Derivatives.    By  K.  Jedlicka  (/.  pr. 

■  Chem.  [2],  48,  193 — 208). — Orthonitrophenol  and  ethylenediamine, 
•when  heated  together  in  a  sealed  tube  at  180 — 190°  for  10  hours, 

3  c  2 
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yield  tarry  products,  from  which  no  definite  compound  can  be 
isolated.     When  heated  at  170°,  scarcely  any  action  takes  place. 

DiorthonitrodipJienylethylenediamine,  C2H4(NH'C6H4'N02)2,  is  ob- 
tained by  heating-  orthonitranisoil  with  ethylenediamine  at  180°  in  a 
sealed  tube.  The  yield  is  20  per  cent,  on  the  weight  of  the  nitr- 
anisoil.  A  yield  of  16  per  cent,  is  obtained  by  heating  orthobromo- 
nitrobenzene  with  ethylenediamine  at  120 — 130°.  Diorthonitrodi- 
phenylethylenediamine  crystallises  from  benzene  in  small,  interlacing, 
orange-red  needles,  melts  at  190°,  and  decomposes  at  a  higher  tem- 
perature. It  is  a  weak  base,  dissolves  in  concentrated  mineral  acids^ 
and  is  precipitated  in  orange-yellow  flocks  on  the  addition  of  water. 
The  diacetyl  derivative  crystallises  in  small,  transparent,  pale  yellow 
prisms,  and  melts  at  215 — 216°.  The  dihenzoyl  derivative  separates^ 
from  solution  in  oily  drops  which  solidify  after  a  time,  and  then  melts, 
at  218—220°. 

Diorthonitrodiphenylethylenedlamine  cannot  be  obtained  by  heat- 
ing a  mixture  of  orthonitraniline  and  etbylenic  bromide.  At  150°, 
scarcely  any  action  takes  place,  and  at  higher  temperatures  dark, 
uninviting  products  are  obtained. 

A  yield  of  40 — 50  per  cent,  of  orthobromonitrobenzene  is  obtained 
when  bromobenzene  is  treated  with  concentrated  nifcric  acid  at  a  tem- 
perature not  exceeding  —10°.     At  —40 — 50°  no  action  takes  place. 

Dijpara7iitrodijphenylethylenediamine  is  obtained  in  small  quantities- 
by  heating  paranitrophenol  and  ethylenediamine  for  some  hours  at 
160—170°,  and  then  for  six  hours  at  190—200°.  A  14  per  cent,  yield 
is  obtained  by  heating  paranitranisoil  with  ethylenediamine  at 
160 — 170° ;  and  a  30  per  cent,  yield  is  obtained  in  a  similar  way  from.' 
parabromonitrobenzene  at  130".  It  crystallises  from  nitrobenzene  in 
yellowish-brown  microscopic  needles,  melts  at  216°,  has  no  basic 
properties,  but  dissolves  in  concentrated  mineral  acids,  and  is  repreci- 
pitated  by  the  addition  of  water. 

Tetranitrodiphenylethyle^iediamine  cannot  be  prepared  from  ortho- 
paradinitrophenol  and  ethylenediamine.  A  yield  of  25  per  cent,  is 
obtained  when  methoxydinitrobenzene  is  employed,  and  an  almost 
theoretical  yield  is  obtained  from  bromodinitrobenzene.  It  crystal- 
lises in  small,  yellow,  angular  aggregates,  melts  at  302 — 303°,  and  is 
indifferent  to  alkalis  and  acids. 

Tetranitroditertiaryhutyldiphenylethylenediamine^^ 

cannot  be  obtained  from  dinitrotertiarybutylphenol  (m.  p.  93°).  A 
yield  of  50 — 60  per  cent,  is,  however,  obtained  from  methoxydinitro- 
butylbenzene  (m.  p.  102°)  by  heating  on  the  water  bath  or  in  a 
sealed  tube  at  120 — 130°  for  three  hours.  It  crystallises  in  beautiful,, 
small,  sulphur-yellow  needles,  melts  at  174 — 175°,  and  has  no  basic 
properties. 

Hexanitrodi'phenylethylenediamine  cannot  be  obtained  from  picric 
acid.  A  yield  of  7Uper  cent,  is  obtained  by  adding  ethylenediamine  to 
an  alcoholic  solution  of  methyiic  picrate,  and  warming  the  mixture 
on  the  water  bath.  It  is  also  easily  obtained  by  adding  ethylenedi- 
amine to  an  alcoholic  solution  of  picryl  chloride,  when  much  heat  is 
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<leveloped.  It  crystallises  from  nitrobenzene  in  beautiful,  small, 
lemon-yellow  leaflets,  melts  at  230°,  decomposes  at  a  higher  tempera- 
ture, and  gives  brownish-red  solutions  in  aqueous  alkalis.  When 
heated  with  aqueous  alkalis,  it  yields  ethylenediamine  and  alkali 
picrate.  It  dissolves  in  concentrated  sulphuric  acid  in  the  cold,  and 
is  precipitated  by  water  in  pale  yellow  flocks.  When  heated  with 
sulphuric  acid,  it  yields  picric  acid.  E.  C.  R. 

Molecular  Weight  of  the  Carbodiimides.  By  C.  Schall 
"(Zeit.  physiJcal.  Chem.,  12,  145 — 154). — Four  modifications  of  carbo- 
phenydiimide  which  the  author  has  investigated  give  numbers  for 
the  elevation  of  the  boiling  point  of  acetone  and  ethylic  acetate 
which  correspond  with  the  normal  molecale  C(NC6H5)2.  The  numbers 
•obtained  from  the  depression  of  the  freezing  point  of  benzene  indicate 
double  and  even  triple  molecules.  The  molecular  weight  of  the 
carbodiparatolylimides  w^as  found  to  be  always  somewhat  higher  than 
that  corresponding  w^ith  the  formula  C(NC7ll7)2.  J.  W. 

Introduction  of  the  Phenyl  Group  into  Cycloid  Compounds. 
By  R.  MoHLAU  and  R.  Beeger  (Ber.,  26,  1994— 2004).— Diazo- 
benzene  chloride  reacts  with  benzene  in  presence  of  synthetic  alum- 
inium chloride  (this  vol.,  i,  161),  forming  chlorobenzene  and  diphenyl. 
When  diazobenzene  chloride  is  mixed  with  a  little  toluene,  and  a 
mixture  of  warm  toluene  and  aluminium  chloride  gradually  added 
with  shaking,  the  whole  being  finally  heated  to  boiling,  chloro- 
benzene and  a  mixture  consisting  of  para-  and  perhaps  ortho-methyl- 
phenylbenzene  are  obtained.  The  diazochlorides  of  ortho-  and 
para-toluene,  on  treatment  with  either  benzene  or  toluene,  yield  the 
•corresponding  chlorotoluenes.  Diazobenzene  chloride  and  diphenyl, 
in  presence  of  aluminium  chloride,  yield  chlorobenzene,  paradiphenyl- 
benzene  (m.  p.  204°),  and  isodiphenylbenzene  (Schulze,  Annalefi,  174, 
•233;  203,  129). 

For  the  action  of  diazobenzene  chloride  on  naphthalene  see  this  vol., 
a,  522. 

^-Diazonaphthalene  chloride  and  benzene  react  in  presence  of 
nluminiura  chloride,  forming  y3-chloronaphthalene  (m.  p.  57 — 58°). 
.A  phenylthiophen  is  obtained  by  the  action  of  diazobenzene  chloride 
on  thiophen  in  presence  of  aluminium  chloride  ;  it  forms  silvery 
leaflets,  melts  at  56 — 57°,  and  boils  at  254°.  It  thus  differs 
from  a-phenylthiophen  (Kues  and  Paal,  Abstr.,  1887,  238),  and  is 
probably  the  /3-modification.  Diazobenzene  chloride  reacts  very 
energetically  with  pyridine,  forming  a  mixture  of  l-phcHylpyridine 
.iind  3-phenylpyridine  ;  it  also  reacts  with  equal  energy  with  quinoline, 
forming  1-phenylquinoiine.  A.  R.  L. 

Reaction  of  Hydrazine  Hydrate  with  the  Nitro-,  Nitroso-, 

and  Isonitroso-groups.     By  R.  v.  Rotetenburg  (Ber.,  26,  2060 — 

2061). — The  preliminary  experiments  of  the  author  show  that  the 

isonitroso-group  (acetoxime,  benzaldoxime)  is  removed  by  the  action 

,  of  an  excess  of  hydrazine  hydrate  and  replaced  by  the  hydrazo-group 

.  /NHg'N")".     The  nitroso-  and  nitro-groups,  on  the  other  hand  (nitro- 
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benzene,   paranitrosodimethylaniline,    diphenylnitrosamine),    are   re- 
duced to  the  amido-group.  A.  H. 

Thionylbenzylhydroxylamine  and  Dibenzoxycarbamide.  By 
A.  MiCHAELis  and  G.  Schroter  (Ber.,  26,  2155 — 2157.)— When  an 
ethereal  solution  of  thionyl  chloride  is  added  drop  by  drop  to  an 
ethereal  solution  of  a-benzylhydroxylamine,  the  hydrochloride  of  the 
latter  separates,  and  thionylbenzylhydroxylamine,  OBz*N!SO,  remains 
in  the  solution,  and  may  be  purified,  after  the  ether  has  been  driven 
off,  by  distillation  under  reduced  pressure.  It  is  a  yellowish  liquid, 
boiling  at  153 — 154°  under  50  mm.  pressure,  is  decomposed  by  soda 
into  sulphurous  anhydride  and  benzylhydroxylamine,  yields  thionyU 
phenylhydrazone,  NHPh'N!S02,  with  phenylhydrazine  acetate,  and 
in  the  presence  of  moisture  forms  henzylhydroxylamine  henzylthio-^ 
7iydroxyla7nate,  OBz*NH*S02*NH3*OBz,  which  crystallises  in  white 
plates,  melts  with  decomposition  at  84 — 85°,  and  with  benzaldehyde- 
yields  sulphurous  anhydride  and  a-benzylbenzaldoxime. 

When  a  toluene  solution  of  carbonyl  chloride  is  added  to  a  benzene 
solution  of  a-benzylhydroxylamine,  dibenzoxycarbamide, C0(N^'0Bz)2y. 
is  formed ;  it  crystallises  in  minute  needles  which  melt  at  88°. 

C.  F.  B. 

Thionylamines  of  Unsaturated  Bases.  Thionylphenylpro- 
pylamine.  By  A.  Michaelis  and  W.  Jacoei  (Ber.,  26,  2158 — 2162). 
— Allylamine  does  not  yield  a  thionylamine  with  thionyl  chloride, 
but  butenylmethylmethylamine(butallylmethylcarbinamine),  in  which 
the  double  bond  is  farther  removed  from  the  amido-group,  does 
yield  methylbutenylmethylthionylamine  {butallylmethylcarbinthionyl- 
amine),  CHaiCH'CHz'CKa'CHMe-NiSO,  when  treated  in  ethereal 
solution  with  thionyl  chloride.  This  thionylamine  is  a  colourless- 
liquid  which  boils  at  156 — 158°,  and  has  sp.  gr.  0'9986  at  15" ;  it  is- 
decomposed  by  alkalis. 

Phenylpropylamine,  prepared  by  reducing  the  phenylhydrazone  of 
cinnamaldehyde  (compare  Tafel,  Abstr.,  1886,  940),  is  a  colourless, 
liquid  which  boils  at  216 — 218°,  and  has  sp.  gr.  =  0*951  at  15°  ; 
it  forms  a  pale-yellow  platinochloride,  2C9Hi3N,H2PtCl6,  w^hicli  melts 
with  decomposition  at  233'' ;  and,  with  phenylthiocarbimide,  it  yields 
phenylpropylphenylthiocarbamide,  CH2Ph*CH/CH2*^H*CS*NHPh, 

melting  at  95 — 96°.  When  its  hydrochloride  is  heated  with  a  benzene-.- 
solution  of  thionyl  chloride,  phenylpropylthionylamine, 

CHaPh-CHa-CHs-NISO, 

IS  formed ;  this  is  a  brownish-yellow  liquid,  which  is  decomposed  by^ 
alkalis  or  on  heating.  With  sulphurous  acid  in  ethereal  solution, 
phenylpropylamine  yields  phenylpropylthionamic  acid^ 

CHgPh-CHa-CHo-NH-SO.H, 

a  white,  amorphous  powder,  which  with  phenylpropylamine  yields 
lustrous  crystals  of  phenylpropylamine  phenylpropylthionamate, 
CHsPh-CHo-CHa-NH-SOa-Js'Hs-CH^-CHa-CHjPh,  decomposing  at  290°,. 
and  with   benzaldehyde   quadratic    plates    of    benzaldehyde   phenyl^ 
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propyltJiionamate,   CH2Ph-CH3-CH3-N(S02H)-CHPli-OH,   melting   at 
105—106°.  C.  F.  B. 

Action  of  Thionyl  Chloride  on  Benzylamine  and  its  Homo- 
logues;  some  Derivatives  of  the  latter.  By  A.  Michaelis,  G. 
ScHROTER,  and  E.  Linow  (J?er.,  26,  2162—2171).— The  action  of  thi- 
onylaniline  on  benzjlamine  (compare  this  vol.,  i,  515)  gives  rise  to 
benzylideneaniline,  free  sulphur,  probably  ammonia,  and,  in  addition, 
ammonium  thiosulphamate  and  trithionamate ;  these  last  two  sub- 
stances dissolve  in  water,  yielding  respectively  ammonium  thio- 
sulphate  and  trithionate.  Ammonium  trithionate  has  not  hitherto 
been  prepared ;  it  forms  anhydrous  prismatic  crystals. 

The  action  of  thionyl  chloride  on  the  homologues  of  benzylamine 
was  also  studied.  With  the  tolylmethylamines,  C6H4Me'CH2*ISrH2,  it 
forms  thionyltolylmethylamines,  which  yield  aldehydes  when  heated. 
With  derivatives  of  the  type  Ph'[CH2]»*N"H2  [^n  >  1],  thionylamines 
are  formed,  which  yield  no  aldehydes.  With  derivatives  of  the  type 
CHRPh*NH2  [B-  =  Me  or  Ph],  thionylamines  are  formed  which,  at  a 
comparatively  high  temperature,  yield  ketones.  Thiocarbamides 
were  prepared  from  the  amines  by  the  addition  of  carbon  bisulphide; 
whilst  the  action  of  sulphurous  anhydride  on  the  amines  gave  rise  to 
thionamic  acids,  the  amine  salts  and  benzylidene  derivatives  of  which 
were  also  prepared.  The  thionyltolylmethylamines,  C6H4Me"CH2"N!SO 
[1:2,  1:3,  and  1 :  4],  are  light-brown  liquids,  which  yield  aldehydes 
when  heated. 

Thionyl- (3-phenylethijlamine,  CH2Ph-0H2*]S'!SO,  is  a  yellow  liquid, 
boiling  at  170 — 178°  under  25  mm.  pressure;  ^-phenylethyUhionar)iio 
acid,  CH2Ph'CH2*NH-S02H,  is  a  white,  amorphous  powder,  which  sub- 
limes without  melting,  and  yields  a  ^-phenylethylamine  salt,  crystal- 
lising in  rhombic  prisms,  which  also  sublime  without  melting,  and  a 
henzaldehyde  derivative.,  CH2Ph-CH2-N(S02H)-CHPh-OH,  in  white 
crystals  melting  at  114°;  acetyl-  and  henzoyl-ft-phenylethylamine, 
CH2Ph-CH2-NHBz,  melt  at  51°  and  116°  respectively;  phenyl-^- 
phenylethylcarbamdde,  CH2Ph-CH2-NH-CS-NHPh,  melts  at  106°  ;  the 
picrate  of  /3-phenylethylamine  at  168°.  Thionyl-oc-phenylethylamine, 
CHMePh'NlSO,  is  a  brownish-yellow  liquid,  and  yields  acetophenone 
when  heated;  oc-phenylethylthionamic  acid,  CHMePh'NH'S02H, 
resembles  the  corresponding  y3- compound,  but  does  not  yield  a 
henzaldehyde  derivative  ;  phenyl-oc-phenylethylcarbamide, 

CHMePh-NH-CS-NHPh, 

forms  silky  crystals  melting  at  106° ;  di-oc-pheiiylethylthiocarhamidey 
CS(NH'CHMePh)2,  melts  at  163°;  0L-phenylethylami7ie  oi-phenylethyU 
thiocarhamate  melts  at  143°  ;  the  picrate  at  189°. 

Thionylhenzhydrylamine,  CHPhj-NiSO,  is  a  light  yellow  liquid, 
which  boils  at  88°  under  35  mm.  pressure,  and  yields  benzophenone 
when  heated  under  atmospheric  pressure  ;  benzhydrylamine  sulphate 
melts  at  244°  ;  the  acetate  at  141°  ;  with  benzaldehyde,  the  amine 
yields  a  benzylidene  compound,  CHPh2*NiCHPh,  melting  at  98 — 99°, 
and  in  a  similar  way  orthohydroxijbenzylidene,  CHPh2*N'.CH'C6H4'OH, 
methoxybenyzlidene,      CHPh2*NICH-C6H4"OMe,      and      cinnamylidene. 
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CHPha-N'CH'.CHPh,  compounds,   melting   at   131%  110—111%  and 

12B°,  .were  prepared  from  salicylic,  anisic,  and  cinnamic  aldehydes ; 
the  last  named  yields  a  dihromide  which  decomposes  at  170 — 180"; 
phenylbenzhydrylaminethiocarhamide,  CHPHg'NH'CS'NHPh,  melts  at 
180-6".  C.  F.  B. 

Derivatives  of  Unsymmetrical  Allylphenylhydrazine  and 
AUyltolylhydrazine.  By  A.  Miciiaelis  and  K.  Luxembourg  (Ber., 
26,  2174— 2181).— It  was  left  doubtful  whether  the  compound 
obtained  by  the  action  of  mercuric  oxide  on  unsymmetrical  allyl- 
phenylhydrazine (Abstr.,  1889, 1161) is  an  azo-compound,  NPhlNCaHs, 
or  a  pyrazole  derivative.  The  former  hypothesis  is  the  more  prob- 
able, for  the  corresponding  cinnamyl  compound  yields  aniline  when 
reduced  with  zinc  and  acetic  acid ;  when  reduced  with  sodium 
amalgam  in  alcoholic  solution,  it  yields  a  base,  the  formula  for  the 
oxalate  of  which  is  given  as  C6H5NC9H9NH2,C2H204 

[?  NHPh-NH-C9H9,C2H204]. 

Thionylallylphenylhydo-azone,  CsHs'NPh'NiSO,  obtained  by  shaking 
•an  acetic  acid  solution  of  allylphenylhydrazine  with  thionylanilme, 
is  a  pale  yellow  oil  decomposed  by  alkalis.  When  allylphenyl- 
hydrazine, C3H5'ISrPh'NH2,  is  treated  with  pyruvic  acid,  the  hydrazone, 
CsHs'NPh'NiCMe'COOH,   separates  as  a  reddish  oil,  which  is  con- 

verted  into  allylindolecarboxylic  acid,  C6H4<^___^^p|t^C*COOH,  when 

heated  with  hydrochloric  acid  on  the  water  bath.  This  acid  forms 
white  needles  which  melt  at  182°  (after  sublimation,  at  177°)  ;  the 
harium  salt,  with  2H2O,  crystallises  in  reddish  plates.  When  heated  at 
^00°,  best  in  a  sealed  tube,  it  loses  carbonic  anhydride,  and  yields 
■allylindole,  a  colourless  liquid  which  boils  at  252°,  and  will  absorb 
bromine. 

Allylphenylhydrazine  condenses  with,  ethylic  acetoacetate  in  the 
presence  of  zinc  chloride  to  form  ethylic  allylmethylindolecarhoxylate, 

'C6H4<[p  >p^Q^V-,  .^CMe  ;    it  crystallises  in  small  plates.     The  yield 

is  poor.  The  acid  itself  forms  white  needles,  and  melts  at  167 — 168°; 
when  heated  to  180°  it  evolves  carbonic  anhydride,  and  yields  allyl- 
Tnethylindole,  a  pale  yellow  oil  of  high-boiling  point. 

Allylparatolylhydrazine,  C6H4Me-N(C3H5)*NHo,  was  prepared  from 
paratolylhydrazine  and  allylic  bromide ;  it  is  a  pale  yellow  oil, 
which  boils  at  160 — 170"^  under  90  mm.  pressure,  and  rapidly  darkens 
when  exposed  to  the  air;  the  hydrochloride,  with  HCl,  forms  white 
.plates  which  melt  at  129^,  and  very  quickly  redden  in  the  air.  With 
benzoic  and  cinnamic  aldehydes,  the  hydrazine  yields  respectively 
henzylidene-  and  cinnamylidene-ally Iparatolylhydrazine, 

C6H4Me-N(C3H5)-N:CHPh, 

^c,  the  former  as  white  needles  melting  at  61°,  the  latter  as  yellow 

needles  melting  at  118°.     By  ferric  chloride,  it  is  oxidised  to  diallyl- 

[diparatolyltetrazone,  N2[N(C3H5)-C6H4Me]2,  which  crystallises  in  plates 

and  melts  at  104°;  by  mercuric  oxide,  it  is  oxidised  to  azoaUyltolyl, 
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'C6HiMe*N'!]S''C3H5,  wliicTi  is  a  ^Yllite,  crystalline  substance  melting  at 
:96 — 97°,  and  distilling  at  110°  under  20 — 30  mm.  pressure. 

C.  F.  B. 
.    Action  of  Chlorides  of  Bibasic  acids  on  Hydrazines.    By  A. 

MiCHAELis  (Ber.,  26,  2181—2182;  compare  this  vol.,  i,  370). — 
Phenylliydrazine  hydrochloride,  suspended  in  benzene,  and  treated  with 
pyrotartaric  chloride,  yields  jphenylmethylortho^i^perazone, 

CHMe-CO-JSTPh 
CH2— CO-KH  ' 

P    melting  at  204°,  the  acetyl  derivative  of  which  melts  at  174°  ;  with 
['    phthalic     chloride,     it     yields     ^-pbthalylphenylhydrazine.        With 

dibromosuccinic     chloride,    paratolylhydrazine    yields    a    compotind 

CH-CO'N-CeHiMe        .  ,  ^     .      ,* 

H^-r  _  _    I  ^  :  with  succinic  chloride  itself,  tolulorthopiperazone 

CH2-CO-N-G6H4Me  .    ^         ^      ^  •      n     -^     .  .         x     -x,. 

I  ^^   ^^   '  ^^  }  IS  lormed.     humane  chloride  does  not  react  with 

€H./CO-NH 

these   hydrazines.      With   acetylphenylhydrazine,    succinic   chloride 

•yields    acetyl-oi-succinylphe^iylhydraztne,     C2H4(CO'NPh'NHAc)2 ;    .  a 

.similar  compound  was  obtained  from  acetyltolylhydrazine,  and  also 

•from  fumarjlphenyl-  and  fumaryltolyl-hydrazine.  C.  F.  B. 

Bromination  of  Aromatic  Hydrazines  and  Amines.    By  L. 

MiCHAELis  (Ber.,  26,  2190 — 2197). — When  bromine  is  allowed  to*  act 
-on  aromatic  amines  and  hydrazines  in  the  presence  of  strong  hydro- 
<}hloric  acid,  it  enters  the  benzene  ring,  preferably  in  the  para- 
position  to  the  nitrogen  atom.  In  the  case  of  the  hydrazines,  it 
also  acts  as  an  oxidising  agent,  converting  the  brominated  deriva- 
tives into  diazo-compounds ;  for  example,  phenylhydrazine  yields 
.iDromodiazobenzene,  in  addition  to  bromophenyl hydrazine ;  and  this 
reaction  becomes  the  chief  one,  if  the  above-mentioned  para-position 
is  already  occupied.  The  bromination  is  carried  out  at  0°,  and  in  the 
presence  of  a  large  excess  of  concentrated  hydrochloric  acid.  The 
melting  points  given  are  mostly  uncorrected. 

Phenylhydrazine  yields  parabromophenylhydrazine,  the  acetyl  de^ 
,^ivative  of  which  forms  colourless  prisms  melting  at  167°,  and  para- 
bromodiazobenzene.  Acetylphenylhydrazine  yields  acetyldibromo- 
.phenylhydrazine  [NaHgAc  :  Br^  =1:2:4],  together  with  dibromo- 
phenylhydrazine  and  dibromodiazobenzene.  Orthotolylhydrazine  yields 
jpardbromorthotolylhydrazine  [Me  :  N2H3  :  Br  =  1:2:5],  forming 
prisms  melting  at  104°;  the  hydrochloride  melts  at  183*5°,  ^he  acetate 
at  172°  with  decomposition.     It  also  yields  bromorthodiazotoluene, 

l^ihe  joerbromide  of  which,  CeHaMeBr'NaBrg,  forms  yellowish-red  needles, 
and  is  converted  by  ammonia  into  the  diazoimide,  CeHgMeBr'Na,  which 

.was  obtained  crystallised.    Paratolylhydrazine  yields  some  hromopara- 
..tolylhydrazitie,  crystallising  in  needles  melting  at  94'5 — 95°,  together 

>with  much  hromoparadiazotoluene,  the  perbromide  of  which  is  an  ex- 
plosive substance  and  yields  a  diazoimide,  which  was  obtained  crys- 

jtallised.      /S-Naphthylhydrazine  yields    nothing   but  bromodiazonaph- 
^halene,  the  'perbromide  of  which  is  an  explosive,  yellow,  crystalline 
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substance,  and  yields  a  diazoimide,  forming  colonrless  needles,  and 
melting  at  111'^'.  a-Naphthvlamine  yields  hromo-a-napJdhylaminej. 
whicli  crystallises  in  small,  white  needles,  and  melts  at  118'5°;  the 
liydrochloride  forms  wliite  prisms,  which  decompose  above  200°» 
>3-Naphthylamine  yields  dibromo-y3-naphthylamine  [NHa  :  Brj  == 
2:1:  3'].  C.  F.  B. 

Benzylbenzaldoxime.    By  E.  Beckmann  (Ber.,  26,  2272—2285  -^ 

PTTPh 
Abstr.,    1891,    194). — Beiizylbenzaldoxime,    0<^  i  ,   when    dis- 

solved  in  benzene  and  treated  with  benzoic  chloride,  gives  a  precipitate 
of  benzylbenzaldoxime  hydrochloride  which,  after  a  time,  dissolves,, 
and  the  mixture  then  deposits  benzylbenzamide,  NH'Bz'C-H?. 
0'045  gram  of  benzoic  chloride  is  sufficient  to  convert  1  gram  of  the 
beuzaldoxime  into  benzylbenzamide.  In  ethereal  solution,  a  small 
quantity  of  benzylbenzamide  is  obtained,  and  then  a  separation  of 
beautiful  lustrous  needles  takes  place,  which  contain  benzylbenzamide- 
and  benzylbenzaldoxime  in  molecular  proportion.  If  benzyl benzw 
aldoxime  is  treated  w^th  benzoic  chloride  at  low  temperatures  without 
any  solvent,  benzylbenzamine  is  obtained,  and  at  the  boiling  tempe- 
rature a  mixture  of  benzylbenzamide  and  benzoylbenzylbenzamide. 
Benzoic  anhydride  has  no  action  on  benzylbenzaldoxime  at  low  tempo* 
latures  ;  at  120 — 180°,  how^ever,  benzoylbenzylbenzamide  is  formed. 

Benzoylhenzylbenzamide,  NBz2*C7H7,  melts  at  107 — 108° ;  when 
heated  at  higher  temperature,  it  yields  a  deep  blue  liquid  which  gives 
a  blue  solution  in  alcohol,  turns  green  when  treated  with  acids,  and  is 
decolorised  by  reducing  agents.  It  is  not  altered  by  aqueous  potassium 
hydroxide,  boiling  acetic  acid,  or  acetic  anhydride,  and  when  boiled 
"with  benzoic  anhydride  is  converted  into  benzoylbenzamide. 

Acetic  chloride  and  acetic  anhydride  act  on  benzylbenzaldoxira& 
in  a  similar  way  to  benzoic  chloride  and  anhydride  respectively^ 
Acety lb enzylbenz amide,  NAcBz*C7H7,  was  obtained  as  an  oil  w^hich 
was  not  pure.  When  heated  at  high  temperatures,  it  yields  a  blue^ 
compound,  and  when  treated  with  sodium  and  alcohol  is  converted 
into  benzylbenzamide. 

Phosphoric  chloride  and  phosphorus  anhydride,  used  in  relatively 
small  quantities,  convert  benzylbenzaldoxime  into  benzylbenzamide,. 
in  a  similar  way  to  the  above  acid  chlorides.  A  mixture  of  acetic 
acid,  acetic  anhydride,  and  hydrogen  chloride  behaves  similarly- 
Hydrochloric  acid,  acetic  acid,  and  alcohol  are  withoat  action  on 
benzy  Iben  zaldoxime. 

d-Benzoyl-^-benzylhydroxylamine,  C7H7*NH*0*COPh,  is  obtained  hy 
shaking  the  aldoxime  with  ether  and  benzoic  chloride,  and  after 
separating  the  precipitate  of  benzylbenzaldoxime  hydrochloride, 
allowing  the  solution  to  evaporate  by  exposure  to  air.  The  product 
it  then  treated  with  soda,  when  the  hydroxylamine  derivative  is 
obtained  as  an  oil ;  if  treated  with  sodium  and  alcohol,  it  yields 
ethylic  benzoate  and  benzoic  acid.  When  subjected  to  steam  distil- 
lation in  the  presence  of  alkali,  or  when  heated  with  hydrochloric 
acid,  y3-benzoylhydroxylamine  is  obtained.  The  benzoyl  derivative^ 
CvHv'NBz'O'COPh,  is  obtained  by  boiling  it  with  benzoic  chloride^ 
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It  crystallises  in  tablets,  melts  at  96 — 97°,  and,  wlien  treated  witU- 
sodium  and  alcoliol,  yields  ethylic  benzoate  and  y3-benzoyl-/3-benzyl- 
hvdroxylamine ;  the  latter  crystallises  in  white  needles  and  melts  at 
106°. 

oL-Acetiil-^-henzylhydroxylamine,  C7H7*NH*OAc,  is  obtained  in  a 
similar  way  to  the  preceding  compound  ;  it  is  an  oil.  The  hydro- 
chloride melts  at  105 — 110°.  When  boiled  with  acetic  chloride,, 
the  oily  diacetyl  compound,  CvHv'NAc'OAc,  is  obtained;  the  latter, 
when  treated  with  sodium  and  alcohol,  yields  the  compound 
C7H7NAc*OH,  which  crystallises  in  tablets,  and  melts  at  124°. 

E.  C.  R. 

Action  of  Isocyanates  on  Aromatic  Aldoximes.  By  H.  Gtold- 
SCHMIDT  and  W.  H.  van  Rietschoten  {Ber.,  26,  2087— 2100).— Carb- 
anilidoparamethoxybenzosynaldoxime  (m.  p.  80°)  has  previously  been 
described  (Abstr.,  1890,  1261)  ;  on  recrystallisation  from  warm  ether, 
an  isomeric  compound  is  formed  in  aggregates  of  colourless  needles ; 
this  melts  at  82°  with  evolution  of  gas,  and  on  treatment  with  soda 
yields  methoxybenzonitrile,  together  with  very  small  quantities  of 
diphenylcarbamide  and  regenerated  aldoxime.  Carbanilidoparameth- 
oxybenzantialdoxime  could  only  be  obtained  in  one  modification  melt- 
ing at  103°,  instead  of  82°  as  previously  stated.    Garhorthotoluidopara- 

,       ,  ,,     .        OMe-C6H4-CH  .     ^ 

methoxyoenzosynaldoxime,  li  r^  r^r^  ^^-^  ^  -r-r  n.^  »    is   formed 

from  orthotolylic  isocyanate  and  the  synaldoxime,  at  ordinary  tempe- 
ratures, and  crystallises  in  greenish,  flat  prisms  melting  at  81°  with 
decomposition.  On  warming  with  ether,  a  second  modification  is 
obtained  in  colourless,  dendritic  needles  melting  at  98°.     Garhortho' 

.■,--,  ..       n  .  77     .  OMe-C6H4-CH 

toLuidoparamethoxybenzantialdoxime.  ^  ^^  ^^    ^^-^-r.  ^ ^  II r^ ■,    only   exists. 

in  one  form,  crystallising  in  clusters  of  colourless  needles  which  melt 
at  127°.  Carbojom'atoluidojparamethoxyhenzosynaldoxime  is  prepared  by 
the  action  of  paratolylic  isocyanate  on  either  the  "  syn-  "  or  "  anti-'* 
aldoxime,  and  is  deposited  in  pale  yellow  prisms  which  become 
colourless  on  heating  to  70 — 80°,  and  melt  at  106°  with  evolution  of 
gas.  On  treatment  with  soda,  it  is  resolved  into  paraditolylcarb- 
amide,  paratoluidine,  paramethoxybenzonitrile,  and,  in  relatively 
large  quantity,  regenerated  synaldoxime.  The  isomeric  compound  is 
■  formed  by  boiling  with  ether,  and  crystallises  in  long,  slender  needles 
melting  at  106°  with  decomposition.  By  the  action  of  soda,  it  yields 
the  same  products  as  the  yellow  substance ;  the  amount  of  aldoxime 
is,  however,  small,  that  of  nitrile  large.  Carhojparatoluidoparameth- 
oxyhenzantialdoxime  is  obtained  from  the  mother  liquor  after  the 
removal  of  the  yellow  "syn-"  derivative,  but  the  most  favourable 
conditions  for  its  formation  from  the  antialdoxime  have  not  yet  been 
determined.  It  is  deposited  from  benzene  in  colourless  crystals 
melting  at  126°.     An  isomeric  derivative  could  not  be  obtained. 

Orthomethoxybenzantialdoxime  is  not  altered  by  the  successive 
action  of  hydrogen  chloride  and  soda.  The  following  carbanilido- 
and  carbotoluido-derivatives  were  prepared  by  the  action  of  phenylic 
isocyanate  and  cf  the  tolylic  isocyanates  on  the  "syn-"  and  "anti-" 
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aldoximes  in  ethereal  solafcion  at  ordinary  temperatures ;  the  isomeric 
modifications  were  obtained  by  heating  the  additive  compounds  with 

ether.      Carbanilidorthoraethoxybenzantialdoxime,  "  M     , 

N Ml  h'L/O'O'N 

has  been  previously  described,  and  exists  only  in  one  modification. 

CarhortlwtoluidorthometJioxyhenzantialdoxime,  ^    *  M     , 

crystallises  in  colourless  prisms,  and  melts  at  106'.  On  hydrolysis 
with  soda,  the  oxime  is  regenerated.  In  addition  to  the  above 
crystals,  an  oily  liquid  is  formed  in  small  quautity ;  this  may  be  an 
isomeric  modification,  as  on  treatment  with  soda  it  yields  orthodi- 
tolylcarbamide,  orthotoluidine,  and  the  original  oxime.  Carhopara- 
toluidorthomethoxybenzantialdoxime  crystallises  in  colourless,  trans- 
parent needles  melting  at  131° ;  a  second  modification  could  not  be 
obtained. 

The  additive  compounds  of  cuminantialdoxime  appear  only  to  exist 
in  one  modification,  and  do  not  yield  derivatives  of  the  synaldoxime. 

P  TT  T-*r/3'PTT 
Ca7'hamlidocuminantialdoxime,^_^^^^   ^^  ^  il    5  crystallises  in  thick, 

NHPh-CO-0-N  ^  * 

colourless  prisms  melting  at  89°.      Garhorthotoluidocuminantialdoxime, 

^  „^,    ^^^^  ^^  ^  U       is  deposited  in  small  needles,  and  melts  at 

70". 

Garboparatoluidocuminantlaldoxime  crystallises  in  colourless  plates 
melting  at  115°.     Carhoparatoluidocuminosynaldoxime, 

CeH^Pr^-CH 

N-O-CO-NH-CeH^Me' 

is  deposited  in  pale  yellow  needles ;  it  becomes  colourless  at  70 — 75", 
and  melts  at  113^  with  decomposition.  The  isomeric  modification 
crystallises  in  colourless  needles,  and  melts  at  120°. 

Paranitrobenzantialdoxime  gives  neither  isomeric  additive  products 
with  isocyanates,  nor  derivatives  of  the  synaldoxime.     CarborthotoUi- 

Uo,aranitroUn.anHaUo.ime,  ^^^^^^^'^^SA'^'  "^'^^'^"'^^^  ^"^ 
yellow  needles  melting  at  about  183°.  CarhoparatoluidoparanitrO' 
benzantialdo:cime  forms  slender,  yellowish  needles,  and  melts  at  154°. 
CarhorthotoluidoparanitrohenzosynaldoxiTne^ 

NO^-CeHrCH 

N-0-CO-:N"H-C6H4Me' 

is  deposited  in  yellow,  rhombic  plates  ;  it  begins  to  decompose  at 
100°,  and  melts  at  about  185°.  Carhoparatoluidoparanitrohenzosynald- 
oxime  crystallises  in  transparent,  pale  yellow  plates ;  it  softens  under 
100°  and  melts  at  about  17G°  with  decomposition. 

Metanitrobenzantialdoxime  gives  isomeric  additive  products  with 
isocyanates,  but  does  not  yield  "  syn-  "  derivatives.  Carbanilidometa- 
nirrobenzantialdoxime  (m.  p.  105")  has  been  previously  described  by 
Goldschmidt  and  Ernst  (Abstr.,  1890,  1261)  ;  on  treatment  with  soda, 
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it  yields  diphenylcarbamide,  aniline,  and  the  oxime  ;  by  the  action  of 
ether  at  ordinary  temperatures,  it  is  slowly  converted  into  an  isomeric 
modification  ;  the  change  occurs  more  rapidly  in  presence  of  hydrogen  ; 
chloride,  or  on  boiling  with  alcohol  or  benzene.  The  compound 
crystallises  in  small,  yellow  needles,  melts  at  139°  with  decomposi- 
tion, and,  on  hydrolysis,  yields  the  same  substances  as  its  isomeride. 
Garhopao-atoluidometamtrohenzantialdoxime  forms  small,  yellow,  trans- 
parent needles  melting  at  about  185°,  with  previous  softening  at 
about  96°.  The  second  modification,  prepared  in  a  similar  manner 
to  the  corresponding  carbanilido-derivative,  crystallises  in  yellow, 
transparent  prisms,  and  melts  at  132°.  Both  compounds,  on  hydro- 
lysis, yield  paratoluidine,  paraditolylcarbamide,  and  regenerated  oxime.  . 
Garb  or  that  ohiidornetanitrobenzantialdoxime  appears  to  exist  in  one  form 
only;  it  forms  yellow  crystals,  which  melt  at  138°  with  evolution, 
of  gas  and  previous  softening.  Carhoparatoluidometanitrohenzosynald^ 
oxime  crystallises  in  yellow,  microscopic  needles;  it  begins  to  decom- 
pose at  100 — 103°,  and  melts  at  185°.  The  authors  are  unable  to  ■ 
explain  the  occurrence  of  two  isomeric  carbanilidometanitrobenzanti- 
aldoximes  (see  above)  ;  it  is  possible  that  the  nitrogen  atom  of  the 
NH  group  is  asymmetric,  although  both  compounds  are  optically- 
inactive  ;  on  chemical  grounds,  there  appears  to  be  no  evidence  to 
show  that   the   substances    are   represented   by  different  structural 

formulae,  such  as  HO- C-O-K      and     HO-C-O-N    ,  or 
'  II  II  ' 

NPh  PhN" 

NOa-CeHi-CH-.N-O-CO-NHPh  and  N02-C6H4'CH:NO-C(OH)::N'Ph. 

The  above  results  prove  that  paramethoxybenzantialdoxime  differs 
from  benzantialdoxime,  but  resembles  the  corresponding  thiophen-  and 
furfur-aldoximes  in  yielding  "syn-"  additive  compounds  with  the 
tolylic  isocyanates.  Further,  that  the  formation  of  isomeric  carb- 
anilido-derivatives,  which  was  first  observed  by  Beckmann  in  the 
case  of  carbanilidobenzosynaldoxime  (Abstr.,  1891,  193),  occurs  with 
tolerable  frequency.  J.  B.  T. 

Isomeric  Orthonitrobenzaldoximes.    By  H.  Goldschmidt  and 
W.  H.  VAN  RiETSCHOTEN  (Ber.,  26,  2100— 2103).— It  has  been  shown > 
that  many  ortho-substituted  benzantialdoximes  are  not  converted  into 
the  isomeric  synaldoximes  by  Beckmann's  method ;  to  this  rule  ortho- 
nitrobenzaldoxime  is   an  exception.     Garbanilidorthonitrohenzantiald- 

occzme,  '^  ..  11     ,  forms  colourless  crystals  melting  at  about 

^O  'O  TT  •PTT 

88°.  Garboparatohddorthonitrobenzantialdoxime,  ^-^^^    ^ttx  ^r^ /^  U    > 

is  prepared  either  from  the  pure  oxime,  or  by  heating  a  mixture  of  the 
"  anti-  "  and  "  syn-  "  oximes  with  paratolylic  isocyanate  in  benzene 
solution  ;  it  crystallises  in  small,  colourless  needles,  melts  at  139°,  and 
on  treatment  with  soda  yields  orthonitrobenzantialdoxime,  para- 
toluidme,   and   in  small  quantity  paraditolylcarbamide.     Orthonitro^ 
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•  henzosynaldoodme,        ^    *      TsinTT'  ^^  obtained  by  treatment  of  the  auti- 

aldoxime  witli  hydrojren  ehloride  in  ethereal  solution  ;  the  resulting 
salt,  which  melts  at  S?"*,  is  decomposed  with  soda,  and  the  product 
crystallised  from  benzene.  It  melts  at  136°,  and  is  somewhat  more 
sparingly  soluble  than  the  antialdoxime,  into  which  it  is  readily  con- 

NOz-CeHi-CH 
verted.     The  carbanilido-derivative,  ' '  _  „^  -vtxt-tii  ->  is  depo- 

N'O'CO'NHPh  ^ 

sited  in  yellow  prisms  melting  at  91°,  with  evolution  of  gas.     The 

carboparatoluiaiae,  M   _  ^^  .^^^  ^  ^^  ^^  ,  resembles  the  pre- 

^  N-O'CO-NH-CfiHiMe  ^ 

•  ceding  compound,  and  melts  at  93°  with  decomposition.   Ortlionitrohenz- 

NMe 
uldoxime  methyl  ether ^  NOg'CeHi'CH^  '       ,  is  prepared  by  the  action 

of  sodium  methoxide  and  methylic  iodide  on  the  synaldoxime  in 
methyl  alcoholic  solution  at  ordinary  temperatures,  and  is  deposited 
•from  ether  in  long,  yellow  crystals  melting  at  92^.  The  constitution 
of  the  compound  is  proved  by  its  resolution  into  orthonitrobenz- 
aldehyde  and  methylhydroxylamine  when  heated  with  dilute  sulphuric 
^cid.  By  the  action  of  hydriodic  acid  at  100°  under  pressure,  methyl- 
amine  is  formed. 

Orthonitrohenzosynaldoxitiie   methyl   ether  '  I  ,    is  ob- 

tained by  treating  the  silver  salt  of  the  oxime  with  methylic  iodide  in 
ethereal  solution;  it  is  a  colourless,  slightly  viscid  liquid,  and  is 
readily  converted  into  the  "anti-"  ether  (m.  p.  58°)  by  the  action 
•of  hydrogen  chloride.  J.  B.  T. 

Hydrocinnamaldoxime :  A  Correction.  By  W.  Dollfus 
(Ber.,  26,  1970— 1972).— In  a  former  paper  (Abstr.,  1892,  1174) 
the  author  described  the  preparation  of  hydrocinnamaldehyde  fromi 
chromyl  chloride  and  propylbenzene,  quite  overlooking  v.  Miller's 
observation  (Abstr.,  1190,  978)  that  the  product  of  this  reaction  is 
methyl  benzyl  ketone.  He  now  describes  the  following  derivatives 
of  hydrocinnamaldehyde,  a  sample  of  this  compound,  prepared  by 
distilling  calcium  hydrocinnamate  with  calcium  formate,  having  been 
furnished  him  by  v.  Miller. 

Hydrocinnamaldoxime,  CHaPh'CHg'CHIIl^OH,  crystallises  from 
alcohol  in  long  prisms,  and  melts  at  93 — 94*5°  ;  it  yields  hydrocinnamo- 
nitrile  when  treated  with  acetic  anhydride  or  acetic  chloride.  The 
substance  previously  prepared  from  methyl  benzyl  ketone  (loc.  cit.)y 
and  described  as  hydrocinna.monitrile,  is  now  found  to  be  a  mixture. 

A.  R.  L. 
'.    Stereoisomerism    of   the    Benzhydroxamic    acids.      By   A. 
Hantzsch    and   A.   Werxee    {Ber.,    26,   2069— 2070).— A    reply   to 
Lessen  (this  vol.,  i,  572). 

Action  of  Hydrazine  on  Imido  ethers.  By  A.  Pixxer  {Ber ., 
"26,  2126 — 2135). — By  the  action  of  hydrazine  (3  mols.)  on  benz- 
'imide  ethyl  ether  (2   mols.)   in  dilute  alcoholic  solution  at  ordinary 
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temperatures,  numerous  products  are  formed,  of  whicb.  six  have  been 
isolated  in  the  manner  described  by  the  author,  taking  advantage  of 
differences  in  their  basicities  and  solubilities. 

Bihenzenylhydrazidine^  CUH14N4,  .crystallises  from  chloroform  in 
yellowish,  lustrous  plates  melting  at  202°,  without  decomposition. 
It  is  not  acted  on  by  oxidising  agents  at  ordinary  temperatures, 
and  probably,  therefore,  has  the  formula  N'2(CPh*NH2)2,  rather  than 
N2H2(CPli!NH)2.  The  hydrochloride  crystallises  in  lustrous  needles ; 
the  platinochloride  in  yellow  prisms.  On  treatment  with  nitrous 
acid,  the  hydrazidine  is  converted  into  dibenzoylhydrazine.  This 
hydrazidine  is  accompanied  by  a  second  basic  compound,  C21H21N5O, 
which  occurs  in  small  quantity,  is  almost  insoluble  in  chloroform,  and 
crystallises  in  silky,  lustrous  needles  melting  at  170°.  Its  investiga- 
tion is  incomplete.  The  hydrochloride  is  readily  soluble  ;  the  platinO' 
■chloride  is  amorphous. 

,    Benzenylimidonitrile,  CPh<^  I      ,  is  probably  formed  by  elimination 

of  ammonia  from  the  intermediate  compound,  NHlOPh-N'II'N'Hz ;  it 
is  readily  soluble  in  dilute  alcohol,  crystallises  in  colourless  plates, 
begins  to  soften  at  about  240°,  and  melts  at  258°.  The  hydrochloride 
and  platinochloride  are  crystalline. 

Diphenyldihydrotetrazine^  CPh<^^rT,-[,^TT^CPh,  is  the  chief  product 

of  the  reaction,  and  crystallises  in  long,  colourless,  slender  needles ; 
the  compound  exhibits  feebly  basic  properties,  and  is  converted  into 
•the  corresponding  tetrazine  (see  below)  by  heating,  or  by  the  action  of 
air  or  oxidising  agents.     The  diacetyl  derivative, 

forms  colourless,  crystalline  plates,  and  melts  at  228 — 229°. 

Diphenyltetrazine,   CPh«^Tyr-i^^CPh,  is  readily  prepared  from  the 

preceding  compound  by  oxidation ;  it  forms  flat,  bluish-red  prisms, 
and  melts  at  192°.  It  is  soluble  in  concentrated  sulphuric  acid  with 
a  red  coloration,  and  is  precipitated  on  dilution ;  it  is  not  acted  on  by 
a  mixture  of  sulphuric  acid  and  fuming  nitric  acid  at  ordinary  tem- 
peratures. By  treatment  with  reducing  agents  the  dihydrogen 
derivative  is  regenerated. 

A  compound,  CuHisl^a,  which  it  is  proposed  to  term  dihenzimidine, 
NH(CPh:NH)2  (compare  Abstr.,  1892,  1110),  has  also  been  obtained. 
After  treatment  with  water,  it  crystallises  from  ethylic  acetate  with 
2H2O  in  prisms  melting  at  80°  ;  the  anhydrous  substance  melts  at 
131°.  It  is  suggested  that  this  compound  is  formed  from  dibenzenyl- 
hydrazidine  by  the  action  of  alkali  in  a  manner  similar  to  that  in 
which  the  osotetrazones  are  converted  into  the  osotriazones.  The 
action  of  hydrazine  on  acetimidoethyl  ether  is  under  investigation; 
the  products  are  extremely  volatile  and  difficult  to  isolate. 

J.  B.  T. 

Constitution  of  Hydrocyanorosaniline  and  of  Magenta.  By 
S.  Fischer  and  W.  L.  Jenninqs  {Ber.,  26,  2221— 2225).— E.  and  O. 
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Pischer  (Annalen,  194,  275)  looked  on  hydrocyanopararosaniline- 
as  the  triamido-derivative  of  a  cyanotriphenylmethane,  but  were 
unable  to  prepare  the  latter  by  the  aid  of  the  diazo-reaction.  When, 
however,  the  base  is  diazotised,  and  then  treated  by  the  Sandmeyer- 
Gattermann  method, triphenylacetonitrile,  CPhg'CN  is  readily  obtained. 
It  melts  at  127°,  and  is  identical  in  its  properties  with  the  substance 
prepared  from  triphenylmethylic  bromide  and  mercuric  cyanide^ 
Hydrocyanopararosaniline  has  therefore  the  constitution 

Kosenstiehl  (Abstr.,  1893,  i,  332)  has  proposed  for  the  salts  of 
pararosaniline  the  formula  (NH2-C6H4)3C*X,  so  that  in  view  of  the 
close  analogy  of  similarly  constituted  chlorine  and  cyano-derivatives, 
the  pararosaniline  salts  should  be  very  similar  to  hydrocyanopara- 
rosaniline. The  opposite  of  this  is,  however,  the  case,  and  the 
Kosenstiehl  formulae,  moreover,  do  not  exhibit  the  relations  of  para- 
rosaniline to  aurine,  and  of  magenta  to  rosolic  acid.  On  the  other 
hand  the  formulae  proposed  by  Nietzki  (Ghemie  der  organischen 
Farbstoffe,  1889,  88), 

(NH2-C6H4)2C:C6H4:]SrH,HCl  and  (RO-CJIO.'.CeE.'.O, 

Paramagenta,  Aurin. 

affree  with  all  the  observed  facts,  and,  in  fact,  are  simply  related  to  the 
older   formulae,    ^e^i^ArgjjQi  ^^^    ^6H4<i  ,    m 

the  same  way  as  the  diketone  formula,  OiCeH^iO  for  quinone,  is  to  the 
peroxide  formula,  C6H4<^  I  . 

The  chemical  analogy  of  the  rosaniline  compounds  to  the  quinones 
is  very  striking,  and  was  pointed  out  long  ago  by  Graebe  and  Caro 
(Annalen,  179,  184)  ;  the  combination  of  the  rosaniline  salts  with 
three  additional  molecules  of  acid^  which  led  RosenstiehJ  to  propose 
his  new  formula,  is  quite  analogous  to  the  combination  of  quinone 
with  hydrochloric  acid.  The  constitution  of  the  rosaniline  salts 
containing  4  mols.  of  acid  cannot,  however,  be  considered  as  yet 
settled. 

The  application  of  the  Sandmeyer-Gattermann  method  to  the  diazo- 
compound  of  pararosaniline  has  led  to  the  conversion  of  this  sub- 
stance into  triphenylcarbinol,  and  thus  confirmed  the  view  taken  by 
E.  and  0.  Fischer,  who  were  unable  at  the  time  of  their  research  to 
accomplish  this  transformation.  A.  H. 

Action  of  Amides  on  Benzaldehyde.  By  K.  Bulow  (Ber.,  26, 
1972— 1974^). —BenzyUdened'iforvmmide,  CHPh(NH-CH0)2,  is  ob- 
tained by  heating  benzaldehyde  and  forraamide  together  on  the 
water  bath  for  24  hours  ;  it  crystallises  from  water  in  white,  silky 
needles,  melts  at  149 — 150°,  is  insoluble  in  ether,  and  reduces  alkaline 
silver  solutions.  If  heated  with  water  in  a  sealed  tube  at  100°,  or 
treated  with  0"1  per  cent,  hydrochloric  acid  at  the  ordinary  tem- 
perature, it  is  hydrolysed  into  its  components.     When  benzaldehyde 
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is  boiled  witli  formaihide  in  a  reflux  apparatus  for  two  hours,  tetra- 
plienylpyrazine  (m.  p.  246 — 247°),  together  with  other  compounds,  is 
obtained.  Roth's  benzylidenediacefcamide  (Aimalen,  154,  72)  is  formed 
by  heating  benzaldebyde  with  aeetamide  on  the  water  bath  ;  100  parts 
of  water  dissolve  3  parts  at  100°,  and  1  part  at  20°.  When  benz- 
aldebyde is  boiled  for  5 — 7  hours  with  acetamide,  tetraphenylpyrazine 
and  other  compounds  are  obtained.  Benzylidenedibenzamide  (Roth, 
loc.  cit.)  is  formed,  together  with  other  compounds  and  a  small  quantity 
of  tetraphenylpyrazine,  when  benzaldebyde  is  boiled  with  benzamide. 

A.  R.  L. 

lodoso-compounds,  a  Reply  to  C.  Willgerodt.  By  V.  Meyek 
{Ber.,  26,  2118 — 2122). — A  polemical  paper  criticising  generally 
Willgerodt's  work  on  iodoso-compounds,  and  referring  particularly 
to  his  last  communication  on  the  subject  (this  vol.,  i,  503).  lodoso- 
benzoic  acid  is  very  different  in  appearance  and  properties  from 
iodoxybenzoic  acid;  tbe  former  crystallises  in  light,  silvery,  lustrous 
plates,  melts  without  detonation,  has  no  sour  taste,  and  is  more 
pbenolic  than  acidic  in  properties.  Iodoxybenzoic  acid  forms  dense, 
granular  crystals,  has  a  strongly-marked  acid  reaction  and  taste,  and 
explodes  on  heating.  The  specimen  of  iodosobenzoic  acid  which 
undergoes  decomposition  at  244°  is,  contrary  to  Willgerodt's  sugges- 
tion, the  purest  form  of  the  acid  hitherto  prepared,  and  it  is  not  altered 
by  crystallisation  from  glacial  acetic  acid.  The  author  has  prepared 
a  toxic  base  containing  iodine,  but  free  from  nitrogen,  from  iodoso- 
benzene,  and  from  iodoxybenzene  ;  its  salts  resemble  those  of  thallium  ; 
the  sulphate  is  soluble;  the  haloid  salts  are  insoluble.  The  base, 
which  is  liberated  by  the  action  of  moist  silver  oxide  on  the  salt-*,  is 
soluble  in  water,  and  has  a  strongly  alkaline  reaction.     It  is  being 


further  investigated. 


J.  B.  T. 


Hydrogenised  Paratoluic  acids.  By  A.  Einhorn  and  R. 
WiLLSTATTEE  (Ber.,  26,  2009 — 2010). — When  paramethylenehydro- 
benzoic  acid  (this  vol.,  i,  378)  is  reduced  at  the  ordinary  temperature, 
•it  is  converted  into  tetrahydroparatoluic  acid.  The  latter  solidifies  to 
colourless  needles  when  cooled  in  a  freezing  mixture,  but  is  liquid  at 
the  ordinary  temperature;  it  boils  at  250 — 253°,  has  a  characteristic 
pungent  odour,  and  instantly  decolorises  a  solution  of  permanganate. 
The  calcium  salt  crystallises  in  white  needles  with  4H2O ;  the  copper 
salt  forms  deep  blue  aggregates  of  thin  tablets  with  2H2O  ;  the 
methylic  salt  boils  at  210 — 220°;  and  the  amide  melts  at  157 — 158°. 
Faramethylenehydrobenzamide  melts  at  125'5°. 

AVhen  tetrahydroparatoluic  acid  is  boiled  with  a  solution  of  sodium 
hydroxide,  it  is  converted  into  an  isomeride;  this  boils  at  254 — 260°, 
and  solidifies  readily.  It  crystallises  from  alcohol  in  colourless  leaflets, 
is  devoid  of  odour,  and  melts  at  45 — 47°.  The  calcium  salt,  with  4H2O, 
differs  in  solubihty  from  that  of  the  isomeride  ;  the  methylic  salt  re- 
sembles the  isomeric  compound  ;  and  the  amide  melts  at  134 — 135°. 

A.  R.  L. 

Hexahydroisophthalic  acid.      By  V.  Yilliger  (Annalen^  276, 
255 — 265). — Isophthalic  acid  is  prepared  by  treating  boiling  raeta- 
VOL.  LXIV.   i.  3  (i 
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xylene  wifcli  dry  bromine  (2  mols.),  digesting  tKe  crystalline  product 
on  the  water  bath  with  an  excess  of  alcoholic  potassium  acetate,  and 
heating  the  diacetate  thus  obtained  on  the  water  bath  with  an  alkaline 
solution  of  potassium  permanganate.  The  dry  barium  salt  prepared 
from  the  crude  acid  is  extracted  with  cold  water,  which  dissolves  the 
barium  metatoluate.  The  yield  of  pure  isophthalic  acid  is  100  per 
cent,  of  the  metaxylene. 

To  reduce  isophthalic  acid,  it  is  dissolved  in  a  solution  of  sodium 
carbonate  (70  grams)  in  water  (300  c.c),  and  treated  in  presence  of 
a  current  of  carbonic  anhydride  with  about  2  kilos,  of  a  3  per  cent, 
sodium  amalgam  at  40 — 50°,  the  amalgam  being  added  in  the  course 
of  two  days,  in  portions  of  .50  grams  at  a  time.  The  crude  product 
is  heated  at  100°  in  a  sealed  tube  Avith  concentrated  hydrobromie 
acid  for  20  hours,  and  the  hydrobromide  treated  with  zinc  dust  and 
acetic  acid,  or  preferably  with  sodium  amalgam  in  presence  of  carb- 
onic anhydride.  A  mixture  of  the  two  hexahydroisophthalic  acids, 
synthesised  by  W.  H.  Perkin,  jun.  (Trans.,  1891,  798),  is  obtained; 
they  can  be  separated  by  following  his  directions,  and  agree  in  every 
particular  with  his  description. 

The  paper  concludes  with  some  remarks  by  v.  Baeyer,  who  draws 
attention  to  the  fact  that  the  hexahydro-derivatives  of  all  three 
benzenecarboxylic  acids  resemble  the  aliphatic  acids  containing  the 
same  number  of  carbon  atoms  between  the  carboxyl  groups  (see  also 
Perkin,  loc.  cit.).  A.  It.  L. 

Action  of  Benzaldehyde  on  Ethylic  Oxalacetate.  By  W, 
WisLiCENUS  {Ber.,  26,  2144 — 2147). — The  product  of  this  reaction  is 
not  ethylic  hydrogen  benzylideneoxalacetate,  as  previously  supposed 
(this  vol.,  i,  146),  for  it  does  not  take  up  bromine,  nor  yield  an  ethylic 
salt ;  it  is  doubtless  ethylic  hetoplienjljparaconate^ 

0<^gp|^>CH-COOEt. 

Its  sodium  derivative,  CjaHnOsNa,  is  a  white  crystalline  substance,  and, 
when  reduced  with    sodium  amalgam,  it  yields   cthjjlic  phe7iylhydr- 

oxyparaconate,   0<^ PHPl         I>CH'COOEt,   which   crystallises  in 

small,  white  needles,  melting  at  86 — 88°. 

The  last  substance,  when  boiled  with  caustic  soda,  yields  the  sodium 
salt  oi  phenylhydroxyitamalic  acid, 

OH-CHPh-CH(COOH)-CH(OH)-COOH, 

the  silver  salt  of  which,  CnHmOeAgo,  is  a  white  powder. 

C.  F.  B. 
Action  of  Formaldehyde  on  Benzenesulphonamide.  By  A. 
Magnus-Levy  {Ber.,  26,  2148^-2150). — When  an  alcoholic  solution  of 
benzenesulphonamide  is  heated  with  a  40  per  cent,  aqueous  solution  of 
formaldehyde  and  a  little  hydrochloric  acid,  trihenzenesulplionetri- 
methylenetriimide,  C3HGN3(S02Ph)3,  is  formed,  together  with  the 
analogous  dimolecular  compound  C2H4N2(S02Phj2-  The  former 
crystallises  in  Avhite  needles,  melts  at  217°,  and  is  nearly  insoluble  in 
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hot  alcoliol ;  the  latter  forms  lustrous  needles,  melts  at  132",  and  dis- 
solves readily  in  alcohol.  These  compounds  ccoitain  respectively  a 
6-  and  a  4-membered  ring,  consisting  of  alternate  carbon  and  nitroo^en 
atoms.  C.  F.  B. 

Action  of  Phosphorus  Pentachloride  on  Orfchobenzoicsulph- 
inide.  By  J.  A.  Jesurix  (Ber.,  26,  2286— 2298).— The  compound 
described  by  Brackett  (Abstr.,  1888,  282),  obtained  by  the  successive- 
action  of  phosphorus  pentachloride  and  methyl  alcohol  on  orthobenzoic- 
sulphinide,  is  shown  by  the  author  to  be  methylic  orthosulphaminebenzo- 
ate,  COOMe*C6H4'S02NH2.  It  is  prepared  by  heating  orthobenzoic- 
sulphinide  for  two  hours  at  the  ordinary  pressure  at  70 — 75*^  with  phos- 
phorus pentachloride,  and  pouring  the  product  into  well-cooled  methyl 
alcohol;  or  bypassing  hydrogen  chloride  into  a  solution  of  ortliobenzoic- 
sulphinide  in  methyl  alcohol.  It  melts  at  125 — 126°,  and,  like  the 
corresponding  ethylic  compound  (Abstr.,  1881,  816  ;  1888,  367),  yields- 
salts  of  orthobenzoicsulphinide  when  boiled  with  alkalis  and  ammonia. 

When  orthobenzoicsulphinide  is  heated  with  phosphorus  penta- 
chloride at  70 — 75"  in  a  sealed  tube,  ortliocyanohenzenesuljphonic  chloridey. 
CN'C6H4*S02CI,  is  obtained;  it  separates  from  benzene  in  stout 
crystals,  melts  at  69 — 70",  and  yields  orthocyanohenzenesidphonic  acid 
when  boiled  with  water ;  this  acid  could  not  be  isolated,  but  the- 
sodium  salt,  CN'CsHi-SOaNa  +  H2O,  crystallises  in  prisms.  If  ortho- 
cyanobenzenesulphonic  chloride  is  heated  in  a  sealed  tube  at  95 — 100° 
with  a  little  water,  the  eliminated  hydrogen  chloride  converts  the- 
orthocyanobenzenesulphonic  acid  initially  formed  into  orthobenzamine- 
sulphonic  acid  (Abstr.,  1889,  709) ;  whilst  at  180°  the  action  proceeds 
further,  and  ammonium  hijdrogen  orthosulphohenzoate, 

COOH-CoH^-SOaNH^, 

is  formed,  a  fact  which  shows  that  orthosulphobenzoic  acid  is  a  stronger 
acid  than  hydrochloric  acid;  indeed,  when  concentrated  solutions  of 
orthosulphobenzoic  acid  and  ammonium  chloride  are  heated  together,, 
ammonium  hydrogen  orthosulphobenzoate  is  obtained.  When  ortho- 
cyanobenzenesulphonic chloride  is  heated  with  alcohol,  orthobenz- 
aminesulphonic  acid,  ethylic  chloride,  and  ether  are  formed.  The 
sulphonamide,  CN''C6H4*S02NIl2,  is  obtained  by  treating  the  chloride 
with  a  solution  in  benzene  containing  exactly  twice  the  molecular- 
proportion  of  ammonia ;  it  crystallises  in  leaflets,  melts  at  260°,  and 
is  almost  insoluble  in  benzene,  but  fairly  soluble  in  cold  water  and 
alcohol.     It  dissolves  in  aqueous  ammonia,  and  when  the  solution  i& 

heated,    an    isomeric    compound,    CcIl4<[^X _^^)   separates  (see 

below)  ;  the  third  isomeride  (diimide)  is  probably  also  formed,  but  it 
appears  to  decompose  when  boiled  with  water  into  orthobenzoic- 
sulphinide. The  anilide,  CN'CeHi'SO./NHPh,  is  obtained  by  treating 
orthocyanobenzenesulphonic  chloride  with  aniline ;  it  melts  at. 
150 — 152° ;  whilst  by  heating  the  chloride  with  aniline  in  a  sealed 

CrNHPh) 
tube  at  150°,  an  isomeric  compound,  C6H4<^oX _^-^5  is  obtained^ 

insoluble  in  benzene,  and  not  melting  at  315°,  together  with  a  corn- 

3  d  2 
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ponnd,   C6H4<gX ^>NPh,  which    crjstalHses   from    benzene   in 

yellow  needles,  and  melts  at  187 — 189°. 

CCl 
The  chloride^  C6H4<(^q  ^N,  is  obtained  by  heating  orthobenzoic- 

Rulphinide  at  180°  under  ordinary  pressure  with  phosphorus  penta- 
cbloride  (2  mols.)  ;  it  crystallises  from  benzene  in  small  needles,  melts 
at  143 — 145°,  and  yields  orthobenzoicsulphinide  when  treated  with 

water.     The  ethyl  ether ^  C6H4<^gX  i^N,  is  obtained  by  boiling 

the  chloride  with  absolute  alcohol ;  it  crystallises  in  flat  needles, 
melts  at  217 — 218"^,  and  decomposes  when  heated  with  water  at  150° 
in  a  sealed  tube  into  orthobenzoicsulphinide  and  orthosulphamine- 
benzoic  acid  ;  at  280 — 300°  the  product  is  principally  ammonium  hydro- 
gen orthosulphobenzoate.    The  methyl  ether  melts  at  182 — 183°.    The 

CrNH  ^ 
amide,    C6H4<^gA ^^I^,  is   prepared   by   heating    the   analogous 

chloride  with  ammonium  carbonate,  or  by  heating  it  with  a  solution 
of  ammonia  in  benzene;  it  is  likewise  obtained  as  above  mentioned, 
and  also  by  treating  orthocyanobenzenesulphonic  chloride  with  an 
excess  of  ammonia,  or  the  last-described  ethyl  ether  with  alcoholic 
ammonia ;  it  is  almost  insoluble  in  cold  water,  but  separates  from 
hot  v/ater  in  small,  stout  crystals,  and  does  not  melt  at  300°.  When 
heated  with  aniline  in  a  sealed  tube  at  170 — 180°,  it  yields  the  anilide 
described  above. 

Orthochlorobenzonitrile,  CN-CsHiCl  (Henry,  Ber.,  2,  492),  is  ob- 
tained by  heating  orthobenzoicsulphinide  with  phosphoric  chloride 
at  230°. 

The  author  considers  tliat  the  following  experiments  justify  the 
assumption  that  orthobenzoicsnlphinide  has  the  constitution 

C6H3<^g>NH; 

the  pseudo-modification,  CeH^-C^j^X ^^N,  appears  to  be  incapable 

of  existence,  although  several  of  its  derivatives  have  been  prepared. 

A.  R.  L. 
Action  of  Phosphorus  Pentachloride  on  Orthobenzoicsulph- 
inide. By  C.  Fahlberg  {Ber.,  26,  2299). — The  experiments  described 
in  Jesurin's  paper  (preceding  abstract)  were  made  at  the  author's 
suggestion.  Now  that  technical  orthobenzoicsulphinide  can  be  readily 
purified  (Eng.  Pat.  of  1891,  No.  22,787),  additional  facilities  are 
offered  for  its  study.  A.  R.  L. 

Synthesis  of  Indene  and  Hydrindene.  By  W.  H.  Pebkin,  Jan., 
and  G.  RivAY  {Ber.,  26,  2251— 2254).— Indene  is  obtained  by  the 
distillation  of  barium  hydrindenecarboxylic  acid  either  alone  or  in 
presence  of  sodium  methoxide.  This  synthetic  indene  has  most  of 
the  properties  of  the  indene  isolated  by  Kramer  and  Spilker  from 
coal  tar  (Abstr.,  1891,  205),  and  gives  the  same  hydrindene  on  reduc- 
tion. It  differs,  however,  in  sp.  gr.,  refractive  index,  and  magnetic 
rotation,  which  may  be  due  to  traces  of  impurities ;  but  the  authors 
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point  out  that  two  isomeric  indenes   are  possible,  of   the  formulad 

riTT  nxj 

CgH4<^^^  >CH  and  C6H4<  i  ^>CH2,  which  would  yield  the  same 
OH2  Oil 

hjdrindene   on  reduction.     Both   products  boil  at  180°,  and  give  a 

reddish-brown  resin  with  sulphuric  acid. 

Methylic  hydrindenecarhoxylate,  CgHg'COOMe,  is  a  colourless  oil, 
boils  at  170"  under  60  mm.  pressure,  and,  after  some  time,  solidifies 
in  tabular  crystals. 

Hydrindenecarhoxylic  chloride,  obtained  by  the  action  of  phosphorus 
pentachloride  on  the  acid,  boils  at  180°  under  100  mm.  pressure, 
crystallises  on  cooling  in  large,  colourless  crystals,  and  m(dts  at  38". 
The  amide  crystallises  in  lustrous  prisms,  and  m.elts  at  178°.  The 
anilide  melts  at  182°. 

Tetrahromhydrindenecarhoxylic  acid,  C9H5Br4*COOH,  is  obtained  by 
the  action  of  bromine  vapour  on  hydrindenecarboxylic  acid.  It  crys- 
tallises in  needles,  and  melts  at  248 — 250°. 

Indenecarhoxylic  acid  is  obtained  by  the  action  of  bromine  on  a 
solution  of  hydrindenecarboxylic  acid  in  chloroform  at  100°.  Ifc 
crystallises  from  acetic  acid  in  needles,  softens  at  220°,  and  melt* 
at  230°. 

Hydrindene  methyl  Jcetone,  C6H4<^p,TT^]>  CH'COMe,  is  obtained  by  tlie- 

action  of  zinc  methide  on  an  ethereal  solution  of  hydrindenecarb- 
oxylic chloride.  It  boils  at  180 — 185°  under  70  mm.  pressure.  The^ 
oxime  crystallises  in  large,  lustrous  prisms,  and  melts  at  127"^. 

Hydrindenemethylcarhinol,  CgHg'CHMe'OH,  obtained  from  the  ketone 
by  reduction  with  sodium  and  alcohol,  melts  at  45°,  and  boils  at 
185—190°  under  80  mm.  pressure.  The  acetate  boils  at  183—190" 
under  70  mm.  pressure. 

Hydi'i^idene  ethyl  ketone  melts  at  28°  and  boils  at  188 — 190°  under 
80  mm.  pressure.  The  oxime  melts  at  105°.  Sydrindeneethylcarhinol 
boils  at  192°  under  80  mm.  pressure,  crystallises  from  alcohol  in 
beautiful,  colourless  needles,  and  melts  at  63°.  The  acetate  boils  at 
210°  under  80  mm.  pressure. 

Hydrindene  -phenyl  ketone,  obtained  by  the  action  of  benzene  on 
hydrindenecarboxylic  chloride  in  the  presence  of  aluminium  chloride,, 
crystallises  in  slender  needles,  and  melts  at  107°. 

Bromine  acts  very  readily  on  a  solution  of  hydrindene  in  chlorofornv 
with  the  formation  of  dihromhydrindene,  which  boils  at  180 — 185°' 
under  50  mm.  pressure.  If,  however,  the  crude  product  is  distilled 
at  the  ordinary  pressure,  hydrogen  bromide  and  monohromhydrindene 
are  obtained.  The  latter  boils  at  242 — 244°,  and,  when  oxidised  witl^ 
nitric  acid,  yields  1:2:  4-bromophtbahc  acid  melting  at  162 — 164°, 
and  yielding  an  anhydride  which  melts  at  106°.  E.  C.  R^ 

Conversion  of  Carbazole  into  Indole.  By  C.  U.  Zanetti 
{Ber.,  26,  2006— 2008).  — Tetrahydrocarbazole  is  obtained  more 
readily  by  boiling  carbazole  with  sodium  and  amyl  alcohol  than  by 
Graebe  and  Glaser's  method  {Annalen,  163,  352).  When  tetrahydro- 
carbazole is  fused  with  potash,  a-indolecarboxylic  acid  (Ciamician 
and  Zatti,  Abstr.,  1888,  957)  is  produced.  A.  R.  L, 
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^'  Hy  drocoton  "  and  its  Derivatives.  By  O.  Hesse  {Annalev,  276, 
328 — 342;  compare  Ciamician  and  Silber,  Abstr.,  1892,  62,  and  873 ; 
this  vol.,  i,  409  and  417). — Thomhydrocoion,  CgHuBrOa,  forms  colour- 
less needles,  and  melts  at  99°  ;  and  the  dih7'omo-deriv2btive,  CgHioBrzOa, 
crystallises  in  white  leaflets,  and  melts  at  133°.  The  compound  ob- 
tained by  oxidising  hydrocoton  with  chromic  acid  is  metadimethoxy- 
quinone,  first  prepared  by  Hofmann  (compare  Ciamician  and  Silber, 
loc.  cit. ;  Will,  Abstr.,  1888,  1089).  The  author's  experiments  confirm 
Oiamician  and  Silber's  conclusion,  that  "  hydrocoton "  is  trimethyl- 
phloroglucinol ;  he  finds  that  when  hydrocoton  is  heated  with  concen- 
trated hydrochloric  acid  in  a  sealed  tube  at  85°,  small  quantities  of 
phloroglucinol  are  obtained  together  with  phloroglucide  and  ^/tZoro- 
^lucaii,  C6H4O2,  a  compound  which  crystallises  from  water  in  white 
needles,  and  melts  at  118*^  ;  the  chief  portion  of  the  product  con- 
sists, however,  of  ^^  iriphloroglucinol  chloride,^'  Ci&HaClOc  +  2^H20, 
Avhicli  crystallises  in  bright  orange  needles,  and  is  soluble  in  alkalis 
and  alcohol,  but  insoluble  in  water.  When  boiled  with  Avater,  tri- 
phloroglucide,  CigHuOv  +  2H2O,  is  formed ;  it  is  a  dark  yellow,  hygro- 
scopic, crystalline  powder. 

The  compound  obtained  by  methylating  hydrocotoin  is  benzoyl- 
hydrocoton,  as  Ciamician  and  Silber  have  shown.  The  author  has 
isolated  an  isomeride,  t-henzoylhydrocoton,  C6H2(OMe)3'COPh 
[(0Me)3 :  COPh  =  1:3:5:2],  during  the  crystallisation  of  crude  para- 
cotoin  from  alcohol;  it  forms  colourless  leaflets,  and  melts  at  115°. 

A.  B.  L. 

Phenylacridine.  By  A.  Glaus  and  J.  Beckenkamp  (J.  pr.  Chem., 
[2],  48,  222 — 225). — The  intense  yellow  prisms  of  phenylacridine 
obtained  by  crystallisation  from  alcohol,  and  the  colourless  leaflets 
obtained  by  sublimation,  are  found  to  be  crystallographically 
identical.  Both  belong  to  the  monoclinic  system,  a  :  h  :  c  = 
0-9915  :  1  :  1-0257  ;  /3  =  27°  33'.  E.  C.  R. 

The  Aluminium  Chloride  Synthesis.  By  H.  Biltz  (Ber.,  26, 
1960 — 1962). — In  carrying  out  a  Friedel-Crafts  synthesis  with 
aluminium  chloride,  it  is  sometimes  better,  for  instance,  in  the  pre- 
paration of  trijDhenylmethane,  to  use  pure  chloride  prepared  from 
the  metal;  in  other  cases,  such  as  the  preparation  of  tetraphenyl- 
^thane  from  stilbene  dibromide  and  benzene,  a  better  yield  is  ob- 
tained w^hen  the  ordinary  commercial  chloride  is  used.  C.  F.  B. 

Action  of  Chloral  on  Benzene  in  the  presence  of  Aluminium 
Chloride.  By  H.  Biltz  (Ber.,  26,  1952— 1960).— When  a  mixture 
of  benzene,  carbon  bisulphide,  and  chloral  is  heated  with  pure  alum- 
inium chloride,  there  are  obtained,  in  addition  to  tetraphenylethane 
and  diphenyldichlorethylene,  two  new  substances,  both  in  small 
quantity. 

The  first  of  these,  triphenylvinyl  alcohol,  CPhjICPh'OH,  forms  silky, 
tabular,  monoclinic  crystals,  melts  at  136°,  and  is  converted  by  oxida- 
tion into  benzophenone  and  benzoic  acid,  and  by  the  action  of  sodium 
ethoxide  into  diphenylmethane  and  benzoic  acid.  The  other,  which 
is  a  hydrocarbon  (C  94*24,  H  5*78  per  cent,),  forms  silky  needles 
melting  at  233°,  and  is  converted  by  oxidation  into  a  substance  which 
melts  at  166 — 167°,  and  yields  colourless  crystals.  C.  F.  B. 
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PMhaleinoxime.  II.  By  P.  FraEBLANDER  and  A.  Stange  (7?er., 
26,  2258—2264  ;  compare  this  vol.,  i,  273).— Those  plionolphthaleins 
which,  when  dissolved  in  alkalis,  yield  salts  with  formation  of  a 
quinone  derivative,  very  easily  combine  with  hydroxylamine.  Thus, 
the  intense  bine  to  brownish-violet  alkaline  solution  of  the  colourless 
tetrabromophenolphthaleins,  of  orthocresoljDhthalein,  and  of  quinol-, 
catechol-,  and  orcinol-phthalein  react  very  easily  with  hydroxylamine  ; 
whereas  the  yellow  solutions  of  di-  and  tetra-nitrophenolphthale'in  do 
not.  The  reddish-yellow  solution  of  fluorescein,  which  is  very  similar 
to  the  colour  of  its  salts,  and  therefore  probably  contains  fluorescein 
of  the  same  constitution,  does  not  react  with  hydroxylamine.  How- 
ever, the  intense  violet  solution  of  fluorescein  aud  of  eosin  in  concen- 
trated alkali  does  react  with  hydroxylamine. 

TetrahromoplienolphtJiale'inoxime  is  obtained  by  treating  an  alkaline 
solution  of  tetrabromophenolphthalein  with  hydroxylamine  hydro- 
chloride. It  forms  amorphous  flocks,  which  cannot  be  crystallised. 
When  heated  in  alcoholic  solution  with  dilute  sulphuric  acid,  it  yields 
•dibromoparahydroxyorthohenzoylbenzoic  acid  and  dibromamidophenol 
sulphate.  The  former  crystallises  from  acetic  acid  in  colourless 
prisms,  and  melts  at  246 — 248°  with  decomposition.  The  latter, 
when  treated  with  sodium  hydrogen  carbonate,  yields  bromoparamido- 
phenol,  which  melts  at  190°  with  decomposition,  and  crystallises  in 
slender  needles. 

Orthocresolphthaleinoxime,  when  treated  with  sulphuric  acid  in  a 
similar  way,  yields  methylparahydroxybenzoylbenzoic  acid, 

COOH-CeHi-CO-CsHaMe-OH, 

and  paramidorthocresol.  The  former  crystallises  in  needles,  and 
melts  at  230°  with  decomposition.  The  latter,  on  account  of  its 
instability,  cannot  be  conveniently  separated,  but  is  easily  converted 
into  its  dibenzoyl  derivative,  which  crystallises  in  white,  interlacing 
needles,  and  melts  at  194^  E.   C.  R. 

Condensation  Products  of  Monobasic  Acids  with  Resorcinol. 

By  G.  COHN  {Ber.,  24,  2064 — 2068). — This  paper  contains  a  descrip- 
tion of  the  condensation  products  of  resorcinol  with  benzoic,  phenyl- 
acetic,  and  cinnamic  acids ;  a  more  detailed  paper  is  to  be  published 
at  a  later  date.  Condensation  takes  place  when  the  acid  is  fused 
with  resorcinol  in  the  presence  of  zinc  chloride  or  phosphoric 
anhydride. 

Besoi'cinolbenzein,  previously  prepared  by  Dobner  (Ber.,  13,  610), 
is  formed  from  resorcinol  and  benzoic  acid.  It  forms  an  unstable 
compound  with  hydrochloric  acid,  and  is  readily  acted  on  by  bromine. 
According  to  the  amoant  of  halogen  used  and  the  temperature  of  the 
bromination,  di-,  tetra-,  or  penia-bromoresorcinolbenze'in  is  produced. 
All  these  substances  have  been  isolated,  and  are  fluorescent  colouring 
matters  which  dye  silk  yellowish-red  to  pure  red  shades. 

Dinitroresorcinolbenzein,  (^    '^       ^^>CPh-CfiHofOH)2-N02,     is 

formed  by  the  action  of  fuming  nitric  acid  in  the  cold  on  resor- 
ciuolbenzein.     It  crystallises  in  fascicular  groups  of  brittle,  reddish- 
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yellow  needles,  and  deflagrates  above  250*  without  melting.  It  dje» 
silk  and  wool  a  beautiful  orange-jellow.  Its  brown  alkaline  solutioa 
is  coloured  red  on  boiling  with  an  excess  of  caustic  potash. 

Besorcinoljohenylacdein,  i  >C(CH2Ph)'C6H3(OH)2,    is    pre- 

pared from  plienylacetic  acid,  and  forms  microscopic,  brown, 
rhombic  plates  melting  at  266 — 268''.  It  is  only  slightly  soluble  in 
the  usual  solvents,  but  dissolves  easily  in  pyridine  and  similar  sub- 
stances. In  alkaline  solution,  it  shows  an  intense,  brilliant,  green 
fluorescence.  From  such  solutions,  it  is  precipitated  by  carbonic 
anhydride  in  yellowish-red  flakes.  On  wool  and  silk,  it  produces 
yellow  shades.  On  heating  with  acetic  anhydride,  a  diacetyl  derivative 
is  formed. 

C  HBro 
TetrahromoresorcinolpJieifiylacetein,  i/ ^>'C(CH2Ph)*C6HBr2(OH)i, 

formed  by  the  direct  action  of  bromine,  melts  at  236°,  and  closely  re- 
sembles ordinary  eosin  prepared  from  phthalic  acid.  The  silver  salt  is 
a  deep  red  precipitate. 

Tetrahromoresorcinolhydrocinnamyle'in,  prepared  in  a  similar  manner 
from  hydrocinnamic  acid,  also  very  closely  resembles  eosin  in  proper- 
ties. The  nature  of  the  eosin  produced  seems  not  to  depend  on  the 
aromatic  acid  employed,  but  almost  entirely  on  the  brominated 
phenolic  residue.  When  more  complicated  aromatic  acids  are  used 
for  the  condensation,  however,  higher  brominated  substances  of  a 
redder  shade,  which  contain  bromine  in  the  side  chain,  can  be 
obtained.  Thus,  peoitahromoresorcivolphenylacefehi,  Avhich  crystallises 
in  groups  of  long,  red  needles,  dyes  silk  a  splendid  reddish-violet.  This 
substance  is  more  readily  soluble  in  neutral  and  alkaline  solvents 
than  the  eosins  are,  and  does  not  show  any  trace  of  fluorescence  in 
alkaline  solution. 

Tetranitroresorcinol'plienylacetc'in  is  a  yellow,  indistinctly  crystalline 
powder,  which  is  moderately  soluble  in  alcohol,  and  dyes  wool  and 
silk  brown.  Its  brown  alkaline  solution,  on  boiling  with  an  excess 
of  potash,  is  coloured  red  in  the  same  way  as  that  of  dinitroresorcinol- 
benze'in. 

Jxesorcwolcinnamylein,  prepared  frcm  cinnamic  acid,  is  a  brown, 
amorphous  mass,  which  attains  a  green,  metallic  lustre  at  100^  It; 
is  difficult  to  free  it  from  fluorescent  impurities,  but,  when  pure,  it 
forms  a  red,  entirely  non-fluorescent  solution  in  alcohol.  It  dis- 
solves in  concentrated  sulphuric  acid,  forming  a  solution  which 
shows  an  intense  green  fluorescence.  Hydrogen  chloride  forms  an 
additive  product  which  is  not  dissociated  by  water,  and  can  be 
obtained  in  bluish -red  matted  needles.  Hexabroruoresorcinolcirinamyleiu 
crystallises  in  blunt  needles,  and  is  slightly  soluble  in  acetic  acid, 
more  readily  in  alcohol,  and  very  readily  in  alkalis.  On  heating,  it 
loses  hydrogen  bromide.  It  dyes  silk  a  violet-blue,  and  does  not  show 
fluorescence  in  any  of  its  solutions. 

Compounds  analogous  to  resorcinolcinnamyle'in  have  been  prepared 
from  ortho-,  raeta-,  and  para-nitrocinnamic  acid,  as  well  as  from 
orthohydroxycinnamic  acid,  but  their  constitutions  have  not  yet  been 
ascertained.  A.  H. 
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Fluoresceinanilide.  By  0.  Fischer  and  E.  Hepp  (Ber.,  26,  223(> 
— 2237). — When  fluorescein  is  heated  with  aniline  and  aniline  hydro- 
chloride, j/Zt^orescei'wa^i'ZzcZe,  CO <^T^p/>C<[p^-rT^)QTTx>0, is  obtained; 

it  crystallises  from  ethylic  acetate  in  plates  or  flat  tablets,  which,  on 
heating  to  200°,  become  red,  and  give  a  red  sublimate.  It  is  readilj 
soluble  in  glacial  acetic  acid,  but  insoluble  in  water.  Its  solutions 
are  colourless,  and,  although  it  yields  colourless  solutions  with  alkalis, 
the  alkaline  liquid  show^s  a  strong  green  fluorescence.  The  solution 
in  concentrated  sulphuric  acid  has  a  yellowish  colour  and  a.  faint- 
green  fluorescence.  The  compound  is  not  decomposed  by  boiling  with 
dilute  acids  or  alkalis,  but  yields  fluorescein  and  aniline  when  its 
concentrated  alcoholic  solution  is  boiled  for  some  time  with  40  per 
cent,  sulphuric  acid.  Its  dimethyl  ether  crystallises  from  hot  alcohol 
in  splendid,  colourless,  pointed  prisms,  and  melts  at  207 — 208°.  Only 
the  sulphuric  acid  solution  of  this  substance  shows  any  fluorescence. 
The  ether  is  also  very  stable  towards  acids  and  alkalis. 

The  formula  of  the  anilide,  according  to  the  present  views  as  to 
the  constitution  of  the  fluoresceins,  would  be  that  above ;  from  this 
point  of  view,  however,  it  is  difiicult  to  understand  how  the  anilide  ia 
colourless,  whilst  fluorescein  itself  is  a  coloured  substance.  Tiiis 
may  be  more  easily  understood  if  a  quinonoid  formula, 


COOH-C6H4-C<^^J^^^^^^>0, 


be  given  to  fluorescein  itself  (compare  Armstrong,  Proc,  1893,  52). 

A.  H. 
Naphthyl  Red  and  Magdala  Red.  By  0.  Fischer  and  E.  Hepp 
(Ber.,  26,  2235—2236;  compare  this  vol.,  i,  333,  464,  613).— 
Naphthyl  blue  (symmetrical  ay3-anildophenylnaphthinduline)  is  formed 
by  the  condensation  of  benzeneazophenyl-a-naphthylamine  when  tho 
hydrochloride  of  the  latter  is  dissolved  in  phenol  and  the  solution 
heated  (this  vol.,  i,  338).  This  reaction  has  been  applied  by 
the  authors  to  other  azo-compounds.  Benzeneazo-a-naphthylamine, 
when  heated  with  phenol,  yields  a  red  colouring  matter,  strikingly 
similar  in  its  dyeing  power  and  fluorescence  to  Magdala  red.     This 

compound,    NH*.CioH5<^-^^pi  ^-CjoHs'NHo,    has    proved    to    be    the 

parent  substance  from  which  naphthyl  violet, 

NH:C,oH5<^^>C,oH5-NHPh, 

and    naphthyl    blue,   NPh:CioH5<-[y^pj^>CioH5-NHPh,  ^re    derived, 

and  has  therefore  received  the  name  of  naphthyl  red.  On  treatment 
with  concentrated  hydrochloric  acid  under  pressure,  it  loses  ammonia, 
and  an  amidonaplithindone  is  formed,  which,  on  continued  treatment, 
loses  a  second  molecule  of  ammonia  and  passes  into  the  same  Kto-4- 
hydroxynaphthindone  as  is  formed  from  naphthyl  blue  and  violet. 

Magdala  red  itself  is  obtained  when  amidoazonaphthalene  is  heated 
with  phenol  at  130",  and,  on  treatment  with  hydrochloric  acid,  yields 
the  corresponding  indones,  C30H19N3O  and  C3oHi8N'302.     The  second  of 
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tliese  dissolves  in  alkalis,  forminjj  red  solutions  which  have  a  fiery 
fluorescence.     The  constitution  of  Magdala  red  is  therefore 

NH:C.oH5<]^  ~^>  C:oH-NH„ 

which  also  shows  its  relation  to  naphthyl  red. 

The  details  of  the  investigation  will  be  subsequently  published. 

A.  H. 

Phenanthridone.  By  A.  Pictet  and  E.  Patry  (Ber.,  26,  1062— 
1968). — In  order  to  explain  the  difference  between  Pictet  and 
Ankersmit's  so-called  hydroxyphenanthridine  (Abstr.,  1892,  196)  and 
Oraebe  and  Wander's  phenanthridone  (this  vol.,  i,  658),  the  authors 
M'ere  led  to  study  the  oxidation  of  phenanthridine.  This  base, 
however,  withstands  the  action  of  most  oxidising:  accents,  but  ulti- 
mately  the  following  method  was  adopted.  The  finely-pnlverised 
phenanthridine  (1  gram)  was  mixed  with  a  20  per  cent,  solution  of 
bleaching  powder  (500  c.c.)  and  a  10  per  cent,  solution  of  cobalt 
nitrate  dropped  into  the  boiling  liqnid  until  the  reaction  ceased,  after 
which  the  boiling  was  continued  for  an  hour.  The  liquid,  when  cold, 
was  filtered,  and  the  oxidation  product  isolated  from  the  cobalt  oxide 
by  extraction  with  hot  alcohol  or,  preferably,  by  sublimation.  In  this 
way  a  compound  w^as  obtained  melting  at  293°  (corr.)  identical  with 
Graebe  and  Wander's  phenanthridone,  so  that  the  natare  of  Pictet 
and  Ankersmit's  compound  still  remains  an  open  question.  Acridine 
is  more  advantageously  converted  into  acridone  by  the  method  just 
described  than  by  that  of  Graebe  and  Lagodzinski  (this  vol.,  i,  649). 
Pictet  and  Ankersmit  have  already  shown  that  Avhen  phenanthridine 
methiodide  is  treated  with  alkali,  it  is  converted  into  a  methyl 
hydroxide.     When  the  latter  is  oxidised  with  alkaline  ferricyanide 

ri  XT  .pQ 

solution,  methyljohenanthridoney  i  I        ,  is  obtained  ;  this  crystallises 

from  alcohol  in  white  needles,  melts  at  108°,  and  is  insoluble  in  water, 
dilute  acids,  and  alkalis. 

Phenanthridine  ethiodide  is  obtained  by  heating  phenanthridine 
with  ethylic  iodide  in  a  sealed  tube  at  100° ;  it  melts  at  253°,  and 
yields  the  ethyl  hydroxide  melting  at  95°  when  treated  with  alkalis. 
By  oxidising  the  latter  with  alkaline  ferricyanide,  ethylphenanthridoney 

I  I      ,  melting  at  88°,  is  formed. 

CeHi'NEt 

P  TT  'PO 
JDenzijlphenanthridone,    I  I  ,  is  obtained  by  heating  phen- 

OeHi'iSi'C'HoPh 

anthridine  with  benzylic  chloride,  treating  the  phenanthridine  henzyl 
chloride  so  prepared  with  alkali,  and  oxidising  the  resulting  hydroxide 
with  alkaline  ferricyanide  ;  it  forms  small,  white  leaflets,  and  melts 
at  115°.  A.  K.  L. 

Orientation  in  the  Terpene  Series.  By  A.  Baeter  {Ber.,  26, 
2267 — 2271  ;  this  vol.,  i,  359). — A  tertiary  menthol  is  obtained  bj 
treating  mcnthene  with  a  solution  of  hydrogen  iodide  or  bromide  in 
acetic  acid  cooled  with  ice,  and  then  decomposing  the  pure  halogen 
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derivative  dissolved  in  acetic  acid  with  silver  acetate.  The  acetate  ob- 
tained in  this  way  is  separated  from  menthene  by  distillation  in  a  vacuum, 
and  hydrolysed.  The  alcohol  boils  at  97 — 101°  under  20  mm.  pressure, 
has  a  faint  odour  of  peppermint,  and  solidifies  to  a  vitreous  mass  when 
cooled  with  solid  carbonic  anhydride.  It  behaves  as  a  tertiary  alcohol 
towards  chromic  acid  and  halogen  hydrides.  The  bromide  prepared 
from  it,  w^hen  heated  with  qninoline,  yields  menthene  (b.  p.  167*5°). 

Tertiary  carvomenthol,  obtained  from  carvomenthene  in  a  similar 
way,  boils  at  96 — 100°  under  17  mm.  pressure,  is  similar  to  the 
tertiary  menthol,  and  when  its  bromide  is  heated  with  quinoline  yields 
carvomenthene  (b,  p.  174*5°). 

Tertiary  menthylaviine  is  obtained  by  treating  the  tertiary  iodide 
or  bromide  obtained  from  menthene  in  ethereal  solution  with  silver 
cyanate  and  hydrolysing  the  oil  thus  produced  with  alkali.  The  hydro- 
chloride  melts  at  205°.  The  platinochloride  crystallises  in  leaflets,  and 
decomposes  at  285°.  The  phenylthiocarbamide  crystallises  in  radiat- 
ing leaflets,  and  melts  at  118 — 119°.  The  benzoyl  compound  crystallises 
in  needles,  and  melts  at  154*5°. 

Tertiary  carvomenthylamine  is  obtained  in  a  similar  w^ay.  The 
hydrochloride  is  a  syrup  which  slowly  crystallises.  The  phenylthio- 
carbamide crystallises  in  prisms,  and  melts  at  128°.  The  benzoyl  com- 
pound  crystallises  in  large  needles  and  melts  at  110°.  E.  C.  R. 

Carvole.  By  H.  Goldschmidt  {Ber.,  26,  2084— 2087).— 7-Carv- 
oxime,  on  reduction  with  sodium  amalgam,  or  zinc  dust  and 
acetic  acid,  yields  carvylamine,  CioHnN",  not  the  dihydrogen  de- 
rivative as  assumed  by  Wallach  (Abstr.,  1392,  499)  ;  the  previous 
observations  of  Goldschmidt  and  Kisser  are,  therefore,  confirmed. 
The  amine  boils  at  98 — 99°  under  a  pressure  of  10  mm.,  and  consists 
of  two  stereoisomerides  which  can  be  separated  by  the  fractional 
crystallisation  of  their  benzoyl  derivatives.  The  a-modification, 
CioHieNBz,  is  sparingly  soluble  in  benzene,  and  crystallises  in  long, 
slender,  colourless  needles,  melting  at  168 — 169°.  The  corresponding 
a-carvylphenylcarbamide,  CioHia'JNH'CO'NHPh,  melts  at  187 — 191°, 
and  could  not  be  completely  freed  from  the  y3-derivative.  ji-Carvyl- 
amine  nitrate  is  less  soluble  than  the  corresponding  a-salt ;  the  benzoyl 
derivative,  CioHis'NHBz,  crystallises  in  long,  transparent  plates, 
melting  at  103°.  /3-Oarvylphenylcarbamide  is  deposited  in  small, 
colourless  needles,  melting  at  138°.  The  formula  C10H15NO  for  iso- 
carvoxime  (m.  p.  143 — 144°)  is  confirmed,  its  molecular  weight 
having  been  determined  by  means  of  the  boiling  point  method,  using 
ether  as  solvent ;  it  is  optically  inactive,  and  by  the  action  of  dilute 
sulphuric  acid  is  resolved  into  hydroxylamine,  carvacrol6,  and  carv- 
oline.  The  carvacrole  was  identified  by  means  of  the  phenyl  cyanate 
derivative,  which  is  deposited  from  light  petroleum  in  long,  trans- 
parent needles,  melting  at  134 — 135°.  Carvoline,  which  is  isomeric 
with  carvacol,  melts  at  94°,  and  is  probably  a  secondary  base. 

Carvacrylamine,  NHa'CsHaMejPr"^  [=  1  :  2  :  5],  is  formed  by  the  re- 
duction of  isocarvoxime  in  alcoholic  solution  with  zinc  dust  and  acetic 
acid,  and  is  identical  with  the  compound  obtained  by  the  action  of 
zinc  ammonium  chloride  on  carvacrole  :  the  acetyl  derivative  melts  at 
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71°,  and  not  at  115°,  as  stated  by  Lloyd.  The  yield  of  carvacrylamine 
was  44  per  cent,  of  the  theoretical.  By  the  reduction  of  isocarvoxime 
with  zinc  dnst  in  glacial  acetic  acid  solution,  carvacrylamine  and 
carvoline  are  obtained  ;  the  latter  is  probably  derived  from  the  former 
by  rearrangement  (Beckmann's  reaction).  Isocarvoxime  on  reduc- 
tion with  sodium  and  alcohol,  yields  carvacrylamine,  carvoline,  and  a 
hydrogenised  base  which  is  being  further  investigated.         J.  B.  T. 

Isomeric  Menthylamines.  By  0.  Wallace  and  M.  Kuthe 
(Annalen,  276,  296 — 314). — Representing  menthone  by  the  formula 

CHMe<^p-rT^.  PQ^CH'CaH?,  it  is  seen  to  contain  two  asymmetrical 

carbon  atoms.  When  the  carbonyl  group  is  converted  into  the  group 
CH'NHo,  a  third  carbon  atom  is  rendered  asymmetrical,  and  the 
production  of  optical  isomerides  becomes  possible.  Now,  it  has  been 
previously  shown  (Ber.,  25,  3313)  that  by  reducing  Z-menthone- 
oxime  (see  also  Andres  and  Andreef,  Abstr.,  1892,  723),  a  loevo- 
rotatory  menihylamine  is  formed,  whilst  the  base  prepared  from 
menthone  and  ammonium  formate  consists  mainly  of  a  dextrorotatory 
compound  together  with  some  of  the  losvorotatory  isomeride.  That 
these  two  isomerides  do  not  rotate  the  plane  of  polarised  light  in 
opposite  directions  to  an  equal  extent  is  what  might  be  expected,  for 
if  the  optical  function  of  the  two  asymmetrical  carbon  atoms  in 
Z-menthone  experiences  no  alteration  by  the  appearance  of  a  third, 
the  two  isomeric  menthylamines  which  might  theoretically  be  formed 
cannot  possibly  have  equal  rotatory  powers  in  opposite  directions.  The 
tw^o  isomerides  are  distinguished  as  I-  and  r-menthylamine,  and  inas- 
much as  they  exhibit  many  analogies  with  the  hydrogenised  phthalic 
acids,  they  may  be  regarded  as  cis-  and  trans-  forms  respectively. 

A  yield  of  Z-menthylamine,  CioHi9*NH2,  amounting  to  90  per  cent, 
of  the  theoretical  is  obtained  when  la3vomenthone  is  dissolved  in 
absolute  alcohol,  and  the  solution  boiled  with  sodium;  it  boils  con- 
stantly at  205°.  The  hydrochloride  is  a  snow-white  powder  which 
does  not  melt  at  280°,  and  the  hydrobromide  crystallises  in  needles 
and  becomes  brown  at  200°.  The  furwy I  derivative,  CioH,9*XH'COH, 
melts  at  102 — 103"";  the  acetyl  derivative  melts  at  145°,  the  propionyl 
derivative  at  89°,  and  the  bufyryl  derivative  at  80°.  l-FhenylmenthyU 
thiocarhamide,  NHPh'CS'NH'OioHig,  is  prepared  by  treating  an 
ethereal  solution  of  Z-menthylamine  Avith  phenylthiocarbimide ;  ii 
forms  lustrous  crystals,  and  melts  at  135°.  I'lienzylidenementhylamine^ 
CioHig'NiCHPh,  is  obtained  by  treating  a  methyl  alcoholic  solution  of 
Z-menthylamine  with  benzaldehyde  ;  it  melts  at  69 — 70°.  The  ortho- 
hydroxyheuzylidene  derivative  melts  at  56 — 57°. 

When  Icevomenthone  is  heated  with  ammonium  formate  at 
190 — 200°,  the  product  is  a  mixture  of  r-  and  Z-formylmenthylamine. 
r-Menthylamine  is  obtained  by  boiling  the  formyl  derivative  with 
alcoholic  potash ;  it  has  the  same  boiling  point  as  Z-menthylamine, 
but  the  derivatives  of  the  two  differ  in  melting  point  and  solubility 
(see  also  above).  The  hydrochloride  crystallises  in  tables,  and  melts 
at  189^  ;  the  hydrobromide  melts  at  225°;  and  the  hydriodide  melts  at 
270°   with   decomposition.      r-Formylmenthylamine,  CioHig'NH'COH, 
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melts  at  117'5°;  the  acetyl  derivative,  CmHig'NHAc,  melts  at 
168 — 169°,  the  _propiW?/Z  derivative  at  151°,  and  the  huiyryl  derivative 
at  105— 106^ 

r-PhenylmentJiyUMocarhamide,  NHPlrCS'NHCioHig,  melts  at 
178 — 179°;  r-aUylmenthyUhiocarhamide,  CaHa-NH-CS'NH-CioHig,  melts 
at  110°  ;  r-benzylidenementhylamine  crystallises  in  lustrous  needles, 
and  melts  at  42 — 43";  its  07^tholiydroxy -derivatiye  melts  at  96 — 97°. 

The  author  finds  tliat  when  Isevomenthone  is  treated  with  concen- 
trated sulphuric  acid  in  the  manner  described  by  Beckmann  (Abstr., 
1889,  722),  a  certain  amount  is  converted  into  dextromenthone. 

A.  R.  L. 

Optical  Rotatory  Powers  of  certain  Compounds  of  the 
Fenchyl amine  and  Menthylamine  Series.  By  O.  Wallach  and 
A.  BiNZ  (Anymlen,  276,  315— 327).— The  following  table  contains 
the  mean  values  obtained  for  the  specific  and  molecular  rotatory 
powers  of  fenchone  and  its  derivatives  in  chloroform  solutions. 


Melting 
point. 


[-Id. 


[M]d. 


renchonoxime 

Fenchylamine 

Formylfench  viamine 

Acetjlfencbylamine 

Propionylfenchylamine 

Eutyrylfencliylamine 

Benzylidenefenchylamine 

Orthohydroxybenzylidenefenchylamine. 
Parahydroxybenzjlidenefenchylamine. . 
Orthomethoxy  benzylidenefenchylamine 
Paramethoxybenzylidenefencbylatnine  . 


165  -0° 


114 

99 
123 
77 
42 
94 
175 
56 
55 


+  52  -44° 
-24-89 
-36  56 
-46-62 
-53-16 
-53-11 
+  73-14 
+  66  -59 
+  72-00 
+  59  20 
+  78-05 


+   87-40° 

-  38-00 

-  66-04 

-  90-73 
-110-88 
-118-19 
+ 175  -90 
+  170  -77 
+  184-65 
+  160-09 
+  211-07 


The  values  for  the  rotatory  powers  of  the  ortho-  and  para-hydr- 
oxybenzylidene  derivatives  show  that  the  alteration  in  the  rotatory 
power  of  active  substances  by  the  introduction  of  a  radicle  is  not,  as 
Ouye  supposes  (Arch.  Sci.  phys.  nat.,  1891,  97),  a  function  of  the 
molecular  weight  of  that  radicle. 

The  optical  investigation  of  derivatives  of  I-  and  r-menthylamine 


I.-Formylmenthylamine . . 
].-Acetylmentbylamine  . . . 
l.-Propionylmentbylamine 
l.-Butyrylmentbylamiue. , 

r.-Formylmentbylamine  . 
r.-Acetylmenthy  famine.  . . 
r.  -Propiony  Im  entliylamine 
r.-Butyrylmenthylamine  . 


Wd. 


-83-37' 
-81-81 
-76-53 
-72-10 

+  54  -03 
+  50-57 
+  45-14 
+  40-59 


Diff. 


1-56 
5-28 
4-43 


[M]d. 


-152-27° 
-160-84 
-161-15 
-160-90 

+  98-68 

+  99-42 

+  95-05 

+  91-14 


Diff. 


8-57 
0-31 
0-75 


0-74 
4-37 
3-91 
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(last  abstract)  seemed  particularly  adapted  to  elncidate  the  question 
whether  analogous  compounds  havino"  common  differences  exhibit 
any  regularity  in  the  alteration  of  their  rotatory  powers.  It  is  seen 
by  the  precedinj^  table  (p.  725)  that  this  is  not  the  case.  The  com- 
pounds were  examined  in  chloroform  solutions. 

A  soraewhab  striking  regularity   is    exhibited   by  comparing  th& 
similar  derivatives  of  the  two  series,  thus. 


l.-Formylmer.thylaminc . .  . 
r.-Formylmentljylatnine. .  . 
l.-Acetylmentliylamine  . .  . 
r.-Acetylmenthylamine  . .  . 
l.-Propionylmenthylamme . 
v.-Propionylmenthylamine. 
].-Butyrylmenthylamine. .  . 
r.-Biityrylmenthylamine  . . 


Wd. 


-83-37° 
+  54  -03 
-81-81 
4-  50  -57 
-76-53 
+  45-14 
-72-10 
+  40-59 


Diff. 


29-34 


31-24 


31-39 


31-51 


A.   R.   L. 


Essence  of  Eucalyptus  globulus.  By  E.  Spizzichixo  (L'Orosi, 
16,  1 — 6).— 50  kilos,  of  the  dried  leaves  of  Eucalyptus  globulus  yield 
on  distillation  about  600  grams  of  oil.  On  prolonged  boiling  with 
alcoholic  soda,  the  essence  loses  its  characteristic  odour,  and  acquires 
that  of  camphor,  whilst  the  soda  solution  probably  retains  acetic  and 
valeric  acids,  resulting  from  the  hydrolysis  of  some  constituents  of 
the  essence.  The  oil,  purified  by  this  means,  boils  principally  at 
170 — 180";  the  fraction  boiling  at  170 — 175°,  when  treated  with 
barium  oxide  and  fractionated,  gives  pure  eucalyptol,  CioHisO,  boiling 
at  171 — 173°.  It  has  a  camphor-like  odour,  does  not  react  with 
])henylhydrazine  or  hydroxylamine,  and  is  but  slightly  acted  on  by 
sodium. 

On  heating  a  mixture  of  eucalyptol  and  metanitrobenzaldehyde  in 
molecular  proportion  with  a  little  dilute  sulphuric  acid,  vigorous- 
action  occurs.  The  friable  mass  obtained  on  cooling,  when  purified 
by  the  method  employed  by  Bertoni  in  similar  cases  (Abstr.,  1891, 
1378),  yields  7neta7iitrophenoleucalypiolmefhane,  NO-.'CeHi'CHiCioHieO,. 
as  a  reddish,  amorphous  powder  ;  it  is  soluble  in  chloroform,  acetone, 
ethylic  acetate,  and  benzene,  but  insoluble  in  water  or  light  petroleum^ 
On  heating,  it  softens  and  explodes  slightly  with  evolution  of  yellow 


vapours. 


W.  J.  P. 


Essence  of  Eucalyptus.  By  G.  Bouchardat  and  Oliviero  (BulL 
SoG.  Chim.,  [3],  9,  429 — 132). — The  essence  of  eucalyptus  contains 
aldehydes — valeraldehyde  Avith  a  little  hexylaldehyde  and,  in  some 
samples,  butaldehyde ;  alcohols — mainly  ethyl  and  amyl  (mostly  in- 
active) alcohols,  eucalyptol,  and  a  loevorotatory  substance  C20H16, 
together  with  a  dextrorotatory  substance  of  higher  boilins"  point. 
The  examination  of  the  latter  substances  is  proceeding.  W.  T. 
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Essence  of  Niaouli.  By  G.  Beetraxd  (Bull.  Soc.  Chim.,  [3],  9, 
432 — 437). — The  essence  of  niaouli  contains  : — (1),  in  small  quantity, 
volatile  fatty  acids,  especially  valeric  acid,  a  substance  which  may 
be  niethylic  salicylate,  a  tbio-compouud,  etbereal  salts  of  terpilenol, 
and  benzaldehyde  with  a  trace  of  yaleraldehyde  ;  (2)  as  principal 
constituents,  a  dextrorotatory  turpentine,  inactive  eucalyptol  boiling- 
at  175°  (forming  two-thirds  by  weight  of  the  essence),  a  Isevo- 
rotatory  citrene  boiling  at  175°,  and  terpilenol  boiling  at  218°. 

W.  T. 

Anemonin  and  its  Occurrence.  By  W.  K.  J.  Schoor  (Chem, 
Cenlr.,  1893,  ii,  60  ;  from  Maandhl.  7iatmiriv.,  18,  23 — 40). — Anemonin 
occurs  in  many  of  the  Itanunculacece  ;  it  is  a  toxic  substance,  and 
produces  paralysis  of  the  central  nervous  system.  The  compound 
has  the  formula  CisHioOe,  and  is  deposited  in  rhombic  crystals  melt- 
ing at  152°.  It  is  volatile  with  steam,  and  on  exposure  to  air  at 
ordinary  temperatures  is  slowly  converted  into  anemonic  acid ;  the 
oxidation  proceeds  more  quickly  if  platinum  black,  hydrogen  peroxide,, 
or  barium  peroxide  is  employed.  J.  B.  T. 

Crystalline  Acid  from  Lichen  (Thamnolic  acid).      By  W. 

ZoPF  {Ghem.  Cenfr.,  1893,  ii,  54—55;  from  Iledwigia,  1893,  66—69). 
— The  author  has  prepared,  from  Thamnolia  vermicularis^  a  compound 
which  he  proposes  to  term  thamnolic  acid,  to  the  presence  of  which 
the  plant  owes  its  light  colour.  The  lichen  is  extracted  with  dilute 
soda,  the  solution  acidified  with  hydrochloric  acid,  and  the  precipi- 
tate crystallised  from  methyl  alcohol;  it  melts  at  202 — 204°  with 
decomposition.  J.  B.  T. 

Valency  of  Nitrogen  in  Pyrroline.  By  E.  Bamberger  (Ber.^ 
26,  1946 — 2947). — A  reply  to  Ciamician  and  Zanetti  (this  vol.,  i^ 
602). 

Amido-  and  Nitro-derivatives  of  Pyridine.  By  W.  Marck- 
WALD  (Ber.,  26,  2187 — 2189). — 2-Chloropyridine  will  not  exchange 
its  chlorine  for  amidogen,  but  chloronicotinic  acid  [CI  :  COOH  = 
2  :  5]  does,  when  heated  with  strong  aqueous  ammonia  at  170°. 
The  product,  amidonicotinic  acid  [NHg  :  COOH  =  2:5],  forms- 
minute  crystals  which  melt  above  300° ;  when  heated,  it  loses 
carbonic  anhydride,  and  yields  2-ainidopyridi7ie,  which  melts  at  56°,. 
and  boils  at  204°.  When  amidonicotinic  acid  is  dissolved  in  strong 
sulphuric  acid  and  the  theoretical  quantity  of  strong  ^nitric  acid 
added,  nitramidonicotinic  acid  [NO2  :  NH3  :  COOH  =  3:2:5  prob- 
ably] is  obtained;  it  forms  small,  yellow  crystals  which  melt  at 
about  280°.  C.  F.  B. 

Amido-derivatives  of  Quinoline.  III.  By  J.  Ephraim  {Ber.^ 
26,  2227—2280  ;  compare  Abstr.,  1891,  1509  ;  1892,^  1498).— 
7-Chloroquinaldine  reacts  with  phenylhydrazine  at  115°  yielding^ 
phenylhydrazo-'i-quinaldine,  CgNHsMe'NH'^HPh,  which  forms  yellow- 
ish white  crystals  melting  at  134 — 135°.     This  substance  has  strongly 
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basic  properties,  and  gives  a  liydroddorile  which  melts  at  272^  with 
decomposition. 

rf-Amidoquinaldine  is  obtained  by  the  reduction  of  the  foregoing 
compound,  and  forms  beautiful  white  needles  melting  at  168".  The 
-platinocldoride  of  the  base  melts  at  228°. 

It  has  been  shown  that  in  the  quinoline  ring  a  chlorine  atom  in  the 
a-  or  7-position  will  react  with  bases,  whilst  if  in  the  /3-position  no 
reaction  takes  place  even  on  continued  heating.  This  reaction  may, 
therefore,  be  used  as  a  means  of  ascertaining  the  constitution  of 
halogen  derivatives  of  quinoline.  Thus,  kynurenic  acid  may  be  con- 
verted by  loss  of  carbonic  anhydride  into  kynurin,  from  which  a 
chloroquinoline  can  be  prepared.  This  substance,  when  heated  with 
aniline,  enters  into  reaction,  and  yields  a  phenyla,midoquinoline  melt- 
ing at  198°.  The  chloroquinoline,  -which  is  undoubtedly  different 
from  the  a-compound,  must  therefore  be  7-chloroquinoline,  and  the 
position  of  the  hydroxyl  group  in  kynurin  and  kynurenic  acid  is  also 
thus  determined. 

7-Chlorocarbostyril  forms  an  exception  to  the  general  rule  as 
stated  above.  In  order  to  ascertain  the  reason  of  this  exceptional 
behaviour,  this  substance  was  converted  by  the  action  of  phosphorus 
pentachloride  into  a7-dichloroquinoline,  and  the  latter  heated  with 
aniline.     A  reaction  takes  place,  and  cc^-dianilidoquinoUne. 

CgNHsCNHPh)^, 

melting  at  149°,  is  formed.  a-Ethoxy-7-chloroquinoline  also  reacts 
^vith  aniline  yielding  a.-etJioxy-^i-'phenylamidoquinoline,  which  crystal- 
lises from  alcohol  in  white  needles,  and  does  not  melt  below  270°. 

The  stability  of  the  chlorine  atom  of  7-chlorocarbostyril  towards 
bases  seems,  therefore,  to  be  due  to  the  presence  of  the  hydroxyl 
group.  A.  H. 

Alkyl  and  Alkylene  Derivatives  of  Substituted  Cinchonic 
acids.  By  A.  Glaus  (Annalen,  276,  266 — 267). — General  and  intro- 
ductory remarks  on  the  papers  following. 

Alkyl  Derivatives  of  Quininic  acid.  By  A.  Glaus  and  F. 
Stohr  (Annalen,  276,  267 — 281). — When  quininic  acid  is  heated  with 
an  excess  of  methylic  iodide  in  a  sealed  tube  at  130°,  the  metliiodidey 
OMe'C9NH6*COOH,MeI,  is  obtained  ;  it  forms  yellow,  lustrous  needles, 
melts  at  205°  with  decomposition,  and  is  soluble  in  boiling  water  and 
alcohol.     The  methochloride  melts  at  215°.     The  sulphate^ 

(OMe-C9lSrH5-GOOH)2,Me2S04, 

obtained  by  treating  the  methohalogen  compounds  with  silver  sulph- 
ate, melts  at  245° ;  and  the  nitrate,  OMe-G9NH5-COOH,MeN03,  formed 
by.  treating  them  with  silver  nitrate,  melts  at  192°. 

CO 

Quininicacid  methylbetaine,  OMe*C9NH5Me<[ '     j    is    obtained   by 

C 
treating   a    cold   aqueous    solution    of   either   of    the    last-described 
methohalogen  compounds  with  moist  silver  oxide,  or  by  treating  the 
methosulphate   with    barium  hydroxide;    it  crystallises   in    tufts   of 
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yellow  needles,  melts  at   194°  with    decomppsltion,    and    is   readily- 
soluble  iuAvater,  but  insoluble  in  ether;  the  salts  formed  by  the  action 
of  acids  are  identical  with  those  obtained  from   the  methohalogen, 
derivatives  of  quininic  acid  and  silver  salts. 
Methylene^ aramethoxycinchoxinic  acid, 

CH2-N:C9H5(OMe)-COOH  > 

'^CH2-NiC9H5(OMe)-COOH'  -'- 

is  formed  by  treating  the  metho-salts,  above  described,  with  mode*.- 
rately  dilute  potash,  and  adding  a  slight  excess  of  dilute  acid  to  the- 
i:ed  solution ;  the  precipitate,  in  the  freshly  precipitated,  moist  con-> 
dition,  is  readily  soluble  in  ether,  but  loses  its  solubility  when 
dried  ;  it  is  an  intensely  yellow  powder,  melts  at  282°,  has  no  basio 
properties,  and  is  soluble  in  alcohol,  but  only  very  sparingly  in  water. 
The  silver  salt  is  a  grey  precipitate,  and  the  copper  salt  is  a  dark- 
green  precipitate. 

'  Quiriinic  acid  ethobromide,  OMe'CgNHg'COOHjEtBr,  melts  at 
210°,  and  the  propohromide  at  192°.  Quininic  acid  benzylohromide,' 
OMe'C9]S'H5-COOH,CH2PhBr,  is  obtained  by  heating  quininic  acid 
and  benzylic  bromide  in  a  sealed  tube  at  130° ;  it  crystallises  from- 
a-lcohol  in  yellow,  lustrous  needles,  melts  at  149°  with  decomposition,- 
and  is  sparingly  soluble  in  water,  insoluble  in  ether,  chloroform,, 
and  benzene.  When  treated  with  silver  oxide,  it  gives  the  benzyl- 
hetatne  CigHisNOs ;  this  crystallises  in  tufts  of  prisms  having 
the  colour  of  topaz,  and  melts  at  159°.  Benzylideneparamethoxy- 
.    ,     ..       .,  :    ,CHPh-N;C,H,(OMe)-COOH  .     ,_     ,,    ^     / 

ing  the  benzylbetaine  with  moderately  concentrated  alkalis,  and  acidic 
fying  the  solution ;  it  crystallises  froni  alcohol  in  lustrous,  transparent 
needles,  and  melts  at  270° ;  the  silver  salt  is  a  brownish-yellow 
powder,  and  the  copper  salt  a  bright  green  powder.  A.  R.  L. 

Pyrazines  and  Piperazines.  By  L.  Wolff  (Ber.,  25,  1923-^ 
3-925). — A  reply  to  Stoehr  (this  vol.,  i,  612),  who  has  questioned 
the  accuracy  of  certain  data  and  opinions  published  by  the  author. 

.  Derivatives  of  Pyrazolone.  Bv  R.  v.  Rothenbueg  (^er.,  26, 
2053—2059;  compare  Abstr.,  1893,  i^  ISO).— Pi/razolone, 

is  less  stable  than  its  derivatives ;  on  treatment  with  concentrated 
hydrochloric  acid,  a  salt  is  first  formed,  but  is  rapidly  decomposed  into 
humus-like  substances.     Nitrous  acid  converts  it  into  an  isonitrosO' 

compound,   ]S"H<^    "7"  i  ,  which   crystallises    in   reddish-yellow 

needles  melting  at  87°,  and  is  decomposed  by  an  excess  of  nitrous 
acid. 
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Pyrazolone'S-carhoxylic  acid,  NH<    ^    •  ,  is  formed  m  \ery 

OU*  0x12 

small  quantity  by  the  oxidation  of  3-raetliylpyrazolone,  as  well  as  by 
the  ordinary  method  of  preparation  (Abstr.,  1893,  i,  180).  It  forms 
crystalline  salts  of  sodium^  ammonium,  and  copper.  The  free  acid 
decomposes  on  heating,  whereas  the  ethylic  salt  may  be  distilled 
without  decomposition.     On  heating  the  calcium  salt,  pyrazolone  is 

/j^H N       \ 

formed,  together  with  S-dipyrazoloneketo7ie,  I  I  ^C  )  CO,  which 

yCO'OHa        /2 
is    a    thick,   yellow   oil,    is   very   sensitive  to    light,    and   boils    at 
203 — 204".     It  reacts  with  phenylhydrazine  acetate  to  form  S-dipyr- 

/fq-jj N       \ 

azolonemethylenephenylhydrazonet     I   I  ^C)  C'.N'NHPh,    which 

VCO'C-Hj       J  2 

iq-H N 

melts  at  113°,     Methylic  pyrazolonecarhoxylate,   X^  ^tt  ^^•^^^■^^» 

00*0x12 

may  be  prepared  from  methylic  oxalacetate  or  methylic  acetylenedi- 
carboxylate  by  the  action  of  hydrazine  hydrate,  or  by  the  etherifica- 
tion  of  pyrazolonecarboxylic  acid  with  methyl  alcohol  and  hydro- 
chloric acid ;  it  forms  yellow  crystals  melting  at  226-5 — 227'5''.  The 
amide  is  an  indistinctly  crystalline  mass  melting  with  decomposition 
at  219°. 

N=C-COOMe   . 
Methylic    Ai-henzalpyrazolone-S-carhoxylate,    NH<^^  A-rirr-Di,    >  ^^ 

OO'O.Oxllr  Ji 

a  sparingly  soluble  powder  melting  above  250°. 

Methylic 4i-azo'benzenepyrazolone-S-carhoxylate,l^'H.<^^'~' }.  ^^  ^^^-r™  r 

CO'C.N'ISrHPh 

which  is  prepared  by  the  action  of  diazobeuzene  sulphate,  crystallises 

from  alcohol  in  fiery-red  crystals  melting  at  209 — 21 1**,  and  has  acid 

properties. 

Methylic   4i-i8onitrosopyrazolone-S-carhoxylate,   NH<    7"  i .  ^  , 

is  prepared  by  the  action  of  nitrous  fumes  on  an  alcoholic  solution  of 
the  methylic  salt.  It  crystallises  in  yellowish-red  granules,  melts- 
at  199 — 201**,  and  is  a  strong  acid.  It  forms  deep-red  solutions 
with  alkalis,  and  yields  a  red,  granular  silver  salt,  which  de- 
tonates when  rapidly  heated.  When  its  alcoholic  solution  is^ 
treated  with  hydrazine  hydrate,  Ai-hydrazipyrazolone-^-carhonylhydr* 

.       ^^^^    N=:C-C0-NH-NH2     .  ,       , 

azme,  JNH<         '  ,    is     produced;     this    melts    above 

250°,  and  loses  hydrazine  when  boiled  with  acids  or  alkalis. 
On  treatment  with  benzaldehyde,  it   yields  Ai-henzalazipyrazolone-S* 

T,       7T,         7^    7       •        T^Tx^NzzC-CO-NH-NICHPh        ^.  ^     ^ 
carhoiiylbenzalhydrazine,  Ni±<^         \  ,   which    forms 

OU'O.JN  'JN  .OHx  h. 
yellow  needles  melting  at  217"5°. 

When    4-isonitrosopyrazolone-3-carboxylic    acid    is    treated  with 
excess  of  hydrazine  hydrate,   the  lactam  of  4i'hiidrazipyrazolonecarb^ 
N=C-CO 

oxylic  acid,  NH<         ' >NH,    is   produced.      This    compoundT 

OU*  O— iN 
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crystallises  from  dilute  hydrochloric  acid  in  white  gramiles,  decom- 
posing at  125 — 126° ;  it  does  not  give  a  benzal  compound  on  treat- 
ment with  benzaldehyde,  or  yield  hydrazine  on  boiling  with  alkalis 
or  acids.  It  probably  exists  in  the  lactim  form  in  its  intensely 
coloured,  reddish-yellow  alkaline  solution. 

Attempts  to  prepare  derivatives  of  pyrazolone  by  the  action  of 
hydrazine  hydrate  on  ethylic  anilidoacrylate  and  ethylic  cinnamate,  by 
the  abstraction  of  water  from  tartrylhydrazine,  and  by  the  action  of 
ammonia  on  phenyloxazolone,  proved  unsuccessful.     Phenyloxazolone 

NH— N 
was,  however,  converted  into  3-pheaylpyrazolone,    I  ^CPh,by 

the  action  of  hydrazine  hydrate. 

Tartrylhydrazine,  NH2-NH-CO-CH(OH)-CH(OH)-CO-KH-NH2,  is 
slightly  soluble  in  alcohol,  readily  in  water,  and  forms  delicate, 
matted  needles  melting  at  182*5 — 183",  Tartrylhenzalhydrazine, 
C2H3(OH)3-(CO-NH-N:CHPh)2,  forms  yellowish  plates,  and  melts  at 
225°.  A.  H. 

Alkyl  Derivatives  of  2'-PhenylcinchoniG  acid.  By  A.  Glaus 
and  B.  Buttner  (Annalen,  276,  282 — 295). — 2' -Fhenylcinchonic  acid 

methiodidey  C6Si<^\  '       ,  is  obtained  by  heating  cinchonic 

acid  with  methylic  iodide  in  a  sealed  tube  at  130°.  It  crystallises 
from  alcohol  in  lustrous,  copper- coloured  scales,  and  separates,  ou 
the  addition  of  ether  to  the  alcoholic  solution,  in  orange-red  needles ; 
it  melts  at  182 — 186"  with  decomposition.  The  methochloride  forms 
yellowish  prisms,  becomes  green  below  140°,  and  melts  at 
209 — 210°  with  decomposition.  The  methosulphate  crystallises  ia 
rhombic  prisms, 

CO 
2' -Fhenylcinchonic  acid  methylhetame,  CgNHsMePh-cC^  i     ,  is  formed 

when  moist  silver  oxide  is  added  to  an  aqueous  alcoholic  solution 
of  the  methiodide ;  it  separates  from  its  alcoholic  solution  in  large, 
yellow,  rhombic  tables,  becomes  green  at  100°,  and  melts  at  220 — 221° 
with  decomposition.  The  salts  obtained  on  treating  the  methylbetaino 
with  acids  are  identical  with  those  formed  by  the  action  of  silver 
salts  on  2'-phenylcinchonic  acid  methiodide. 

The  methylbetaino  combines  with  methylic  iodide  when  heated  with 
it  in  a  sealed  tube  at  100",  forming  a  methiodide, 

CgNHsPh-COOMcMel, 

which  crystallises  from  water  in  small,  garnet-red  needles,  and  melts 
at  160 — 161°  with  decomposition.  When  the  methylbetaino  is  dis- 
solved in  alkali  and  the  solution  cautiously  acidified  with  hydrochloric 
acid,  2'-phenylcinchonic  acid  methochloride  is  obtained,  but  if  the 
alkaline  solution  is  evaporated,  the  residue  redissolved  in  water,  and 
the  solution  acidified  with  hydrochloric  acid,  a  dark-coloured  oxida- 
tion product  is  obtained.     Further  experiments  are  in  progress. 

A.  R.  L. 
3  e  2 
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Pyridazolone.    By  R.  v.  RotHMButto  (Ber., '  2 Q,  206 1-^2064) .-r- 

■Ethylic    succinoformate,    COOEt-CO-CHz'CHz'COOEt,    reacte    with 

hydrazine  hydrate  in  a  siniilar  manner  to  ethylic  oxalaoetate  (Abstr., 

1893,  i,   180),    the   product   being  ethylic  jyyridazolone-S-cqrboxylat^, 

'^^'^CH  'CH  >C'^OC)Et;     This  substance  dissolves  very  readily  in 

all  solvents,  and  crystallises  with  difficulty  in  granules  melting  sit 
171'5^172°.  It  yields  precipitates  with  silver  nitrate  and  copper 
isulphate  solutions,  and  does  not  react  with  nitrous  acid  or  the  Baits  of 
diazobenzene  to  form  nitroso-  or  azo-compounds.  Oh  heating  with 
hydrazine  hydrate,  it  is  converted  into  pyridazolone-'S^carhonylkydr- 

qzine,  Cp<^pTT  .pxr  ^C'CO'NH'NHgj  which  forms  very  soluble  gran- 

lilar  crystals  melting  at  250°.  On  treatnjent  with  b^nzaldehyde,  the 
oarbonylhydrazine  yields  pyridazolone-S-carhonylbenzylhydrazinet 

'    ]^'^^^^         ^     CO<^;^g^C-CO'NH-KCHPE,       '    ^ 

which  separates  from  alcohol  in  white  flakes  melting  above  250°. 

Ethylic  pyridazolonecarboxylate  is  rapidly  decomposed  by  acids 
into  hydrazine  and  snccinoformic  acid,  but  if  alkalis  are  employed 
a  small  quantity  of  the  free  pyridazolone-Z-carhoxylic  acid  is  also 
formed.  This  is  only  slightly  soluble  iu  water,  and  forms  an  indis- 
•tirietly  crystalliije  mass  melting  with  decomposition  above  250°.  It 
lyields  an  amorphous  silver  salt,  and  a  crystalline  calcinrn  salt.  Wh^n 
;the  latter  is  distilled  with  soda  lime,  a  brown  oil  is  produced,  con- 

'^isting  of  impure  pyridazolone,  CO<[pTT  .prr  ^CH.    This  substance 

iha^^not  yet  beep  obtained  quite  pure ;  it  boils  at  l6§— 172^  and  has 
an  intense"  odour  resembling  those  of  pyridine  and  pyrazolone. 
Acids  and  $;lkalis  decompose  it  with  formation  of  hydrazine. 

].■:•:;:  c.:,"^.  A.  H. 

I'  -"k'"  :.  .   i''  ''  V  ■..-■'..■ 

Phthalazine,     By  S.  Gabriel  and  Gr.  Pinkus  (.^er.,  26,  2210 — 

^  CH 

^'21Q)  .—FMhalazine,  06II4<;qtt^N'2,   may  be  prepared  by  heating 

tetrachlorortho-xylene,  C6H4(CHCl2)2,  with  aqueous  hydrazine  at 
150°,  or,  better,  by  converting  it  into  phthalaldehyde  and  hydro- 
jChlpric  acid  by  boiling  with  Avater,  and  then  adding  potash  and 
hydrazine  sulphate,  and  concentrating,  so  as  to  complete  the  reaction 
CsH^CCHO)^  +  4HC1  +  5K6h  +  NsN^.H^Sa  =  C8H6N2,HCl  + 
3KC1  +  K2SO4  +  7H2O.  It  crystallises  in  yellowish  needles,  melts 
.3.t  90^-91°,  and  boils  with  partial  decomposition  at  315, — 317°;  the 
'hydrochloride  forms  needles  melting  at  231°  with  decomposition,  the 
jplatinochloride  brownish-yellow  needles  melting  abovie  2t)U°,.and  thfe 
picrate  a  crystalline  precipitate  melting  at  208 — 210°.  When 
;phthalazine  is  reduced  with  zinc  and  hydrochloric  acid,  the  nitrogen 
'ring  is  broken,  and  orthoxylylenediamine,  C6H4(CH2*^H2)2,  is 
formed  (compare  Strassman,  Abstr.,  1888,  474.  Ortho-xylylend- 
diphthalimide  and  dibenzoylortho-xylylenediamine  melt  at  265 — 266° 
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B^d  18^t?  reepeGtlvely,  Hot  at  253°  and  168°),  D.iphenylsulp}ionei)riho' 
xyiylenediamine,  C6H4(CH2'NH*S02Ph)2,  prepared  from  tlie  diamiire, 
benzene  ^ulplioehloride,  and  soda,  forms  colourless  plates  melting  at, 
127°.  Grtho-xylylenediamine  was  also  converted  into  the  imino. 
(dihydroisoindole)  by  heating  its  hydrochloride.  When  phthalazine. 
hydrochloride  is  reduced  with,  sodium  amalgam,  the  nitrogen  ring, 
,  .  .  CH 'N^FT  ' 

remains  intact,  and  teitahydropMlialazine,  CeHi^  .  _^  I        is  formed. 

GHa'NH      ; 
This  is  an  unstable  oil   with  reducing  properties;  its  hydrochloride 
GgNgHicHOl  forms  long,  silky  needles  melting  at  281°  with  decompo- 
sition ;  the  picrate  melts  with  decomposition  at  159 — 1Q0°  ;  the  di-> 
benzoyl   derivative    forms   needles  which   melt   at  207 — 208°.      The, 
action    of    nitrous    acid    on     the    tetrahydro-compound    yields    an' 
unstable  (?  dinitroso-)  derivative,  which  decomposes  in  ethylic  acetate 
solution,    evolving    nitrogen    and  forming    a    substance,    CsHglS'aOa, 
?  phthaldialdoxime,  C6H4(CH!NOH)2.     This  crystallises  in  lustrous, 
colourless  prisms,  and  is  not  very  stable  ;  when  treated  with  methylie 
iodide  and  sodium  methoxide,  it  yields  a  colourless,  crystalline  sub- ' 
stance,  CsHsNaO  (?  CN-CeH^'CHINOMe),  melting  at  62—63°. 

G.  F.  B.  . 
_  Phenazones.  By  L.  Meter,  Jun.  (Ber.,  26,  2238—2242). — . 
Orthodiuitroditolyl,  obtained  by  the  nitration  of  orthotolidine,  be- 
baves  towards  reducing  agents  in  a  similar  manner  to  orthodinitro- : 
diphenyl  (Tauber,  Abstr.,  1892,  183),  phenazone  derivatives  being, 
produced. 

Ditolyleneazone  or  tolazone,  M       I  ^^^^     [^"2  :  Mco  =  6  :  6'  :  3'  ;  31, 

is  formed  by  the  action  of  sodium  amalgam  on  an  alcoholic  soltttion" 
of  dinitroditolyl.  It  crystallises  from  alcohol  in  lustrous,  yellow 
prisms,  melts  at  187°  to  a  greenish-yellow  liquid,  and  boils  above^ 
360°  almost  without  decomposition.  It  is  insoluble  in  water,  readily 
soluble  in  alcohol,  and  very  readily  in  benzene.  It  dissolves  in  acids 
with  formation  of  unstable  salts ;  the  hydrochloride  forms  dark  brown 
crystals,  and  the  platinochloride  is  only  slightly  soluble  in 
water..  Tolazone  dioxide,  CuHi2N202,  is  formed,  along  with  a  small 
amount  of  the  monoxide,  when  dinitroditolyl  is  reduced  by  means  of, 
potash  and  zinc  dust.  It  crystallises  in  lustrous,  straw-yellow  plates, 
which  melt  at  128°  with  decomposition. 

Biamidototcizone,   M      i -„- ^r    attt     [(^2^2)2   =   4  :  4'],  is  fprmed 
I  ^-^L'6ll2-i>le*^ll2 

by  the  reduction  of  metadinitrorthotolidine  by  means  of  sodium; 
amalgam.  It  forms  dark  red  crystals  melting  with  deco'mposition  at 
276°.  It  is  i-eadily  soluble  in  alcohol,  less  readily  in  ether  ^nd' 
benzene.  The  base  is  capable  of  forming  several  series  of  salts;, 
thus,  when  it  is  dissolved  in  the  smallest  possible  amount  of  hydro- 
chloric acid,  an  Olive-coloured  solution  is  obtained,  which,  on  th& 
addition  of  more  acid,  changes  to  red. 

I)iamidotola2;one  reacts  with  benzaldehyde  to  form  a  henzylidene 
coHapound,-  C28H22^4,  which  is  obtained  in.  yellow,  lustrous  crystala 
melting  with  decomposition  at  239°. 
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•XT     n  TT  .poOH" 

MetJiylphenazonecarhoxylic  acid,  -U-     A  tt  n^  >  is  obtained  by  the 

oxidation  of  tolazone  witli  chromic  acid.  It  forms  light  yellow- 
needles,  which  undergo  no  alteration  at  290°.  The  salts  of  the 
alkali  metals  are  soluble  in  water,  whilst  those  of  zinc  and  cadmium 
are  only  very  slightly  soluble. 

Attempts  to  prepare  phenazonedicarboxylic  acid  have  hitherto 
proved  unsuccessful.  A.  H« 

Amidoketones.  By  S.  Gabriel  and  Gr.  Pinkus  (Ber.,  26,  2197 — 
2209). — Amidoacetone,  COMe'CHz-NHz,  may  be  prepared  by  boiling 
acetonylphthalimide,  COMe'CHz'NiCgHiOz,  with  20  per  cent,  hydro- 
chloric acid,  or,  better,  by  reducing  isonitrosoacetone,  COMe*CH!NOH, 
in  acid  solution  by  means  of  stannous  chloride,  tin,  and  hydrochloric 
acid,  or  by  zinc  and  acetic  acid.  The  base  itself  cannot  be  obtained 
pure;  it  reduces  Fehling's  solution  in  the  cold.  The  hydrochloride 
forms  a  fibrous,  deliquescent,  crystalline  mass;  the  platinochloride, 
(C3H7!N'0)2,H2PtCl6,  yellow  needles  which  melt  v^ith  decomposition  at 
188—189°;  &nd  the  sodium  picrate,  C3H7NO,C6H3N307,C6H2N307Na 
4-  H2O,  short  prisms  melting  at  171 — 173°.  The  hydrochloride, 
■when  treated  with  phenylhydrazine  and  sodium  acetate  at  60°, 
yields  methylphenylglyoxalosazone,  N2HPh*.CMe-CHiN2HPh  (Japp 
and  Klingemann,  Trans.,  1888,  631).  With  potassium  thiocyanate 
on  the  water  bath,  it  yields  methylimidazolyl-fi'inercaptan, 

CMe-NH  • 

this  crystallises  in  yellowish  needles,  melts  at  242 — 245°,  and  is  oxi- 
dised by  h ot  10  per  cent,  nitric  acid  to  methylimidazole,  M  ""^  CH, 

which  is  an  oil  boiling  at  263°  under  764  mm.  pressure ;  it  yields  a 
nitrate  C4H6N2,HN03,  as  colourless  crystals  melting  with  decomposi- 
tion at  110°,  and  an  aurochloride,  C4H6N2,HAuCl4,  as  yellow  prisms 
melting  at  200 — 201°.  When  a  solution  of  amidoacetone  hydrochlor- 
ide, obtained  by  adding  isonitrosoacetone  to  a  solution  of  stannous 
chloride  in  strong  hydrochloric  acid,  is  successively  treated  mth 
caustic  potash  and  mercuric  chloride,  metallic  mercury  is  deposited, 

and  the  base  is  oxidised  to  dimethylpijrazine,  N^^— — — ^— —- ^N  (com- 

pare  Abstr.,  1892,  507).  Amidoaldehyde,  when  treated  with  potash 
and  mercuric  chloride,  is  converted  in  an  analogous  manner  into 
pyrazine  itself  (compare  this  vol.,  i,  373). 

Amidopropyl  methyl  keto7ie,  COMe'CHEt'NHj,  is  obtained  by  re- 
ducing isonitrosopropyl  methyl  ketone  with  stannous  chloride ;  the 
hydrochloride  forms  white  needles,  and  melts  at  150 — 151° ;  the 
platinochloride  is  a  yellow,  crystalline  powder  melting  with  decom- 
position at  184°.  The  base  itself  is  obtained  on  adding  potash  to  a 
strong  solution  of  the  hydrochloride  ;  it  as  an  oil  which  quickly 
solidiSes  to  white  crystals.  C.  F.  B. 
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Pyrimidines  Free  from  Oxygen.      By  A.  Pinner  (Ber.y   26, 

•^ PTT. 

:2122 — 2125). — Phenyltetrahydropyrimidine,  CPh<^-jyjTT.pTT^>CH2,    is 

prepared  by  tlie  action  of  benzamidine  on  trinaetliylenic  bromide  in 
ether-alcoholic  solution  at  30 — 40°.  The  reaction  requires  several 
weeks  for  completion,  and  the  yield  is  small,  considerable  quantities 
of  benzaniide  and  bromopropylbenzamidine  being  also  formed.  The 
pyrimidine  decomposes  on  distillation  even  under  reduced  pressure, 
and,  like  its  simple  salts,  is  a  viscid  liquid.  The  platinochlwide, 
CioHi2N2,H2PtCl6,  crystallises  in  yellow  prisms  melting  at  215°  with 
decomposition.  Attempts  to  obtain  methylphenylpyrimidine  by  the 
action  of  benzamidine  on  formylacetone  were  unsuccessful ;  benz- 
iimidineglycollic  acid  was  the  only  product  which  could  be  isolated. 

Acetylacetone  readily  undergoes  condensation  with  amidines  at 
ordinary  temperatures  in  presence  of  potassium  carbonate  ;  the  fatty 
pyrimidines  are  viscid  liquids,  and  have  not  yet  been  further  investi- 
gated. The  following  compounds  are  prepared  by  the  action  of  the 
corresponding  amidine  on  acetylacetone ;  they  are  all  readily  soluble 
in    acids,  alcohol,    ether,   and    benzene.      Fhenyldimethylpyrimidine, 

'GPh<^^.p^  ^CH,  crystallises  in  long  needles  melting  at  83°,  and 

boiling  at  276% 

Faratolyldimethylpyrimidine^  C6H4Me*C<^-jy^.p^  ^CH,  is  deposited 

in  silky,  lustrous  needles  ;  it  melts  at  128°,  and  boils  at  294°.    Benzyl* 

N'CMe 
dimethylpyrimidine,  CHgPh'C^^-p^.p^j  ^CH,  forms  long  needles  melt- 
ing  at   80°,   and   boiling   at    274°.       fi-Naphthyldimethyljpyrimidiney 

N'CMe 
CioH7*C<^-[yj.pTij  ^CH,  crystallises  in  colourless  needles ;  it  melts  at 

116 — 117°,  and  boils  considerably  above  360°  without  decomposition. 

Furyldimethylpyrimidmej  CiOHa'C'^-j^.p^  ^OH,  is  first  obtained  as 

an  oil  which  crystallises  after  some  time.  It  closely  resembles  the 
phenyl  derivative,  melts  at  54°,  and  boils  at  263°,  J.  B.  T. 

Derivatives  of  Kyanidine.  By  J.  Ephraim  (Sen,  26,  2226—2227). 

• — DiphenylchloroJcyanidine,  CsNaPh.^Cl,  is  obtained  by  the  action  of 
phosphorus  oxy  chloride  on  diphenyl  hydroxy  kyanidine.  It  forms 
white  needles  which  melt  at  138 — 139°.  The  halogen  atom  of  this 
substance  is  easily  replaced  by  bases.  On  treatment  with  phenyl- 
hydrazine  at  110°,  diphenylphenylhydrazolcyanidine, 

C3:N"3Ph2-NH-NHPh, 

as  formed  ;  it  crystallises  in  reddish- white  needles,  and  melts  at  140°, 
Aniline  produces  diphenylanilidohyanidine^  C3N'3Ph2*NHPh,  which 
forms  lustrous,  white  plates  melting  at  155°.  Alcoholic  ammonia 
•acts  in  a  similar  manner,  producing  di-pTienylamidohyanidine, 
'C3N3Ph2*NH2,  which  crystallises  in  lustrous  needles,  and  melts  at 
172°. 

The  halogen  atom  of  diphenylchlorokyanidine,  which  is  combined 
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•with,  a  carbon  atoni  adjacent  to  a  nitrogen  atom  in  a  ring  containing^ 
^-nitrogen  atoms,  can  therefore  be  replaced  by  bases  in  the  same  way 
as  the  similarly  combined  halogen  atom  in  rings  containing  1  and 
2  atoms  of  nitrogen.  A.  H. 

Constitution  of  Hypoxanthine  and  Adenine.  By  M.  Keugek 
■{Ber.,  26,  1914 — 1922). — From  analogy  with  uric  acid  and  xanth* 
ine,  one  of  the  following  formulae  is  deduced  for  hypoxanthine, 
NH-CH:C-NH  ^^  N— CH-C-NH^^^  .t.  x  .  .  •  ,  • 
iH:N-6z=N>^^  "^  JJH.NH.6=:I^>^^'  *^^^  ^^  "'^^^^^  ^^^^^ 
obtained  from  these  by  replacing  O  by  NH.  Either  of  these  two 
formiilee  also  explains  the  following  facts,  recently  observed  by  the 
author.  Bromohypoxanthine  forms  a  tetrabromo-additive  compound ;. 
and,  when  oxidised  with  hydrochloric  acid  and  potassium  chlorate, 
yields  carbamide  and  mesoxalylcarbamide.  Dimethylhypoxanthin^ 
l^presents  the  maximum  of  substitution  (of  methyl  for  hydrogen), 
and,  when  hydrolysed  with  dilute  sulphuric  acid,  yields  methylamino 
and  mefchylainidoacetic  acid. 

Bromohypoxanthine,  C^H.^Br'N^Of  is  obtained  by  treating  brom- 
adenine  with  nitroiis  acid.  It  crystallises  with  2H2O  as  a  powder, 
with.  1^H20  in  tufts  of  small  needles;  it  may  also  be  prepared 
by  heating  dry  hypoxanthine  with  dry  bromine  at  -120° ;  the  im- 
mediate product  is  in  this  case  C6H3N40Br,HBr,Br4.  The  sodium 
derivative,^  C5H2BrN40Na  +  2H2O,  forms  silky  prisms.  DimethyU 
hypoxanthi7ie,obt3i,med  by  heating  hypoxanthine  with  sodium  ethoxide^ 
alcohol,  water^  and  methylic  iodide,  crystallises  in  silky  needles,  and, 
■with  sodium  iodide  forms  a  crystalline  double  salt,  CTHsNiOjNal  -h 
3H2G.  •  C.  F.  B. 

Constitution  of  Nicotine.  By  A.  Pinxee  (Ber.,  26,  2135— 2137). 
^^A  reply  to  ^Etard  (this  vol.,  i,  675),  who  considers  that  the  produc- 
tion of  an  acetyl  derivative,  which  forms  a  platinochloride,  proves  the 
presence  of  an  imide  group  in  nicotine  and  establishes  for  it  the 
;        "       CH:CH-C— CHEt^  ^^^        ,^,    ,  . 

forjnula  1-^.,^     U  ^.txr  mr  ^CHa.      Workmg  under   similar   condi- 
OH.JNI — O'JNH'Ulia 

tions  to  fitard,^  the  author  prepared,  several  years  ago,  a  substance 
which  appeared  to  be  an  additive  compound  of  1  mol.  nicotine  and 
1  mol.  acetic  acid,  but  its  homogeneity  was  open  to  doubt,  and  no 
conclusions  can  be  drawn  from  its  production.  Blau  has  previously 
pointed  out  (Abstr.,  1891,  583)  that  if  nicotine  is  represented  by 
Etard's  formula,  it  should  yield,  on  oxidation,  hydroxynicotinic  acid 
or  amidonicotinic  acid,  and  not  nicotinic  acid.  J.  B.  T. 

.  Benzoylnicotine.  By  A.  ^tard  {Gompt.rend.,  117,  278—281).—^ 
When  dry  nicotine  is  mixed  with  excess  of  benzoic  chloride,  there  is 
no  action  at  the  ordinary  temperature,  but  if  the  mixtui'e  is  heated 
intermittently  to  the  boiling  point  of  the  benzoic  chloride,  there  is  an 
abundant  evolution  of  hydrogen  chloride,  and  benzoylnicotine  is 
formed. 
.  Benzoylnicotine  h  a  colourless  and  somewhat  viscous  liquid,  whicb 
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has  no  tendency  to  crystallise.  It  has  a  poisonous  odonr  and  a  feeble 
taste,  very  different  from  that  of  nicotine,  is  insoluble  in  water,  and 
dissolves  only  in  a  considerable  excess  of  dilute  hydrochloric  .icid.  It 
is  a  feeble,  monacid  base,  and  the  platinochloride  is  a  pale  yellow, 
crystalline  componnd,  of  the  composition  (CioH]3N'Bz)o,H2PtCl6.  ^ 

It  follows  that,  contrary  to  the  general  belief,  acid  chlorides  do  act 
on  nicotine,  and  therefore  the  latter  must  contain  hydrogen  in  direct 
Union  with  nitrogen.  This  view  is  confirmed  by  the  fact  that,  when 
anhydrous  nicotine  is  heated  at  160 — 170°  with  dry  aldehyde,  it  yields 
"water- and  a  viscous,  insoluble  base,  with  all  the  characteristics  of  the 
bases  derived  from  aldehydes,  which  were  discovered  by  Gerhardt  and 
are  commonly  known  as  Schiff's  bases. 

-  The  author  considers  that  the  cotinine  and  ticonine  described  by 
Pinner  cannot  contain  the  group  NMe,  but  must  contain  secondary 
nitrogen,  whilst  the  apocotinine  and  the  compound  C9H11NO4,  ob- 
tained from  them  respectively  by  reduction,  must  be  regarded  as 
pyridyl-y3-butyric  derivatives.  ,  ;      C.  H.  B. 

Transformation  of  Qainine.  By  Z.  H.  Skeaup  (Monatsh.,  14^ 
428 — 454). — This  paper  contains  a  detailed  account  of  the  researches 
formerly  noticed  in  this  vol.,  i,  56,  and  also  the  following  additional 
facts.  Normal  nichine  sulphate,  (0191124^202)2,112804  +  lOHgO, 
crystallises  in  needles  ;  the  acid  sulphate,  with  S^HjO,  in  colourless 
prisms ;  the  acid  hydrochloride,  Ci9H24N202,2HCl,  in  colourless  prisms 
melting  at  about  234°  ;  the  acid  hydriodide  in  yellow  prisms  melting  at 
221 — 222° ;  the  acid  oxalate  in  aggregates  of  minute  needles  melting 
at' 194° ;  ike  platinochloride  is  yellow  and  amorphous.  With  hydriodic 
acid,  nichine  yields  a  trihydriodide,  Ci9H24N202,3HI,  which  melts  with 
decomposition  at  227°,  and  is  converted  by  further  heating  with  hydrr 
iodic  acid  into  methylic  iodide  and  the  compound  Ci8H22N202,3HI, 
forming  yellow  needles  melting  at  219 — 220° ;  when  heated  with 
alcoholic  potash,  it  is  converted  into  isonichine,  C19H24N2O3,  which 
crystallises  in  white  scales  resembling  benzoic  acid,  and  melts  at 
208^209° ;  it  yields  a  trihydriodide,  and  a  platinochloride, 

Ci9H24N202,H2PtC]6, 

forming  orange-red,  crystalline  aggregates. 

With  3  mols.  of  ethylic  iodide,  nichine  yields  a  crystalling 
additive  compound,  Ci9H24N202,2EtI  +  2H2O,  which  melts  at  137°'; 
w^ith  1  mol.,  it  yields,  not  an  ethyl  compound,  but  a  hasic  hydriodide^ 
Ci9H24N202,HI,  which  crystallises  in  white -iieedles,  and  melts  ■  at 
153 — 154°.  With  nitrous  acid,  nichine  yields  nitrosonichitie  7iitrate^ 
NO*Ci9H23,N'202,HN03,  crystallising  in  yellow  tables  melting  with 
decomposition  at  172°,  and  from  which  alkalis  liberate  nitrosonichin^ 
as  a  yellowish  resin. 

Pseudoquinine,  0201124X202,  has  a  specific  rotation  [ale  =  — 164'44°!, 
The  normal  nitrate,  02oIl24N202,HN03  +  H2O,  crystallises  in  prisms 
which  melt  at  130°,  and  again,  after  losing  water,  at  220° ;  the  basic  nitrate^ 
(02oH24N202)2,HN03  +  3H2O,  iu  white  needles  melting  at  175—177°  ; 
the  normal  hydrochloride  (l^HoO),  in  prisms  melting  at  256 — 257°* ;  the 
platinochloride  J  G3oH24N202,H2PtCl6,  in  minute  plates.    Pseudoquinin^ 
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fields,  with  hydriodic  acid,  a  trihydriodide,  C2oH24N202,3HI,  which 
seems  to  be  identical  with  that  obtained  from  quinine. 

Potassium  permanganate  oxidises  pseudoquinine  and  nichine  with 
formation  of  substances  analogous  to  the  chitenine  obtained  from 
quinine,  but  whereas  quinine  yields,  in  addition,  only  formic  acid, 
.pseudoquinine  yields  but  little  formic  acid  and  much  acetic  acid,  and 
nichine  little  else  but  acetic  acid.  The  same  thing  happens  as 
regards  these  fatty  acids,  when  chromic  acid  is  used  as  the  oxidising 
-agent;  in  addition,  quinine  yields  much,  pseudoquinine  little,  and 
nichine  very  little,  quininic  acid.  C.  F.  B. 

New  Isomerides  of  the  Ethiodides  of  the  Cinchona  Alkaloids. 
By  Z.  H.  Skraup  and  F.  K.  v.  Norwall  (J5er.,  26,  1968—1970).— 
By  heating  the  so-called  neutral  hydriodides  of  cinchonine,  cinchonid- 
ine,  and  quinine  with  ethylic  iodide,  crystalline,  yellow  compounds  are 
obtained  of  the  respective  composition 

CigHaaN^CHIjEtl  and  C2oH24:f^202,HI,EfcI, 

which,  on  being  treated  with  ammonia,  yield  red,  basic  compounds, 
f'Ci9H22N20,Etl  and  C2oH24N202,EtI ;  when  the  latter  are  heated  with 
a  fresh  quantity  of  ethylic  iodide,  diethiodo-additive  compounds  are 
formed  more  readily  than  from  the  alkaloids  themselves. 

The  new  yellow  salts  are  quaternary  iodides,  and  it  therefore 
follows  that  both  the  nitrogen  atoms  in  the  cinchona  alkaloids  are  in 
'tertiary  combination.  As  tbe  alkyl  iodides  of  quinoline  are  yellow, 
the  ethylic  iodide  of  the  new  derivatives  of  the  cinchona  alkaloids 
must  be  in  combination  with  the  nitrogen  of  the  quinoline  nucleus. 

A.  R.  L. 

AUocinchonine.  By  E.  Lippmann  and  F.  Fleissner  (Ber.,  26, 
2005). — The  base  recently  obtained  by  the  authors  from  hydriodo- 
cinchonine  dihydriodide  (Monatsh.,  May,  1893),  and  denominated 
loj  them  pseudocinchonine,  differs  from  a  base  described  in  the  mean- 
:time  by  Hesse  (this  vol.,  i,  678)  under  the  same  name ;  they  therefore 
propose  to  call  their  base  allocinchonine.  It  melts  at  214 — 216°,  and 
may  be  identical  with  Hesse's  apoisocinchonine  (Joe.  cit.).  However, 
allocinchonine  dihydriodide  crystallises  with  IH2O,  whereas  the 
analogous  salt  of  Hesse's  apoisocinchonine  is  anhydrous ;  the  platino- 
XJhloride  of  the  former  is  anhydrous,  but  that  of  the  latter  crystallises 
with  2H2O ;  the  sulphates  of  the  two  bases  also  appear  to  differ. 

A.  R.  L. 

Dihydroxytropidine.    By  A.  Einhorn  and  L.  Fischer  (Ber.,  26, 

NMe CH2V 

.^OOS).— Dihydroxytropidine,  CH^CH(OH)-CH(OH)  ^CH,  is  obtained 

/^CHa : CHa'^ 

by  dropping  a  solution  of  potassium  permanganate  into  one  of  tropidine 
containing  soda  and  cooled  to  0",  driving  over  the  unaltered  tropidine 
JFrom  the  filtrate  with  steam,  and  extracting  with  ether ;  it  melts  at 
105°,  and  the  aurocTiloride  melts  at  235°  with  decomposition. 

A.  R.  L. 

Melting  Point  of  Cocaine  Hydrochloride.  By  O.  Hesse 
iAnnalm,  276,  342— 344).— King  el   {Pliarm.  Zeit,  38,  25)  states 
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fhat  cocaine  hydrochloride  melts  at  200 — 202°,  and  that  a  lower  melt- 
ing point  is  indicative  of  impurities  in  the  sample.  The  author  finds 
that  when  the  melting  point  of  the  pure  salt  is  determined  in  a  Roth's 
apparatus,  or  in  a  sulphuric  acid  bath,  the  temperature  of  which  is 
raised  slowly,  the  value  186°  is  obtained ;  whilst  when  a  sulphuric 
acid  bath  is  used  and  the  temperature  is  raised  rapidly,  the  salt 
melts  at  200—202°.  A.  R.  L. 

Crystalline    Form  of   Scopoline    Platinochloride,      By    A. 

Ladenburg  (Annalen,  276,  345 — 346). — An  answer  to  Hesse 
(Annalen,  271,  100).  The  crysfcallographic  measurements  of  pseudo- 
tropine  platinochloride  have  been  already  given  (Abstr.,  1892,  1366), 
Scopoliue  platinochloride  crystallises  in  the  monosymmetric  system, 
a:b  :  c  =  0-54108  :  1  :  0-5489;  /S  =  119°  45'.  The  two  bases  are 
therefore  distinct  compounds.  A.  R.  L. 

The   Deliquescent   Alkaloid  from   Lnpinus  albus.     By   A. 

SOLDAiNi  (L'Orosi,  16,  109 — 126). — The  author  has  further  examined 
the  deliquescent  alkaloid  previously  obtained  by  him  from  the  seeds 
of  Lupinus  alius  (this  vol.,  i,  379).  The  alkaloid  is  not  decomposed 
•by  boiling  with  50  per  cent,  potash,  but  on  heating  it  with  caustic 
potash  at  180°,  a  heavy,  yellow  oil  with  a  coniine-like  odour  distils. 
This  is  strongly  alkaline,  and  gives  a  crystalline,  deliquescent  hydro- 
chloride which  melts  at  120°,  and  is  soluble  in  alcohol ;  the  aurochlor- 
ide,  C15H22N2JHAUCI4,  forms  small,  yellow  crystals  melting  at 
193 — 194°  with  decomposition,  and  may  be  crystallised  from  boiling 
-water  without  undergoing  reduction.  The  aqueous  solution  of  the 
residue  in  the  retort  gives  up  a  small  quantity  of  an  alkaline  oil  on 
•extraction  with  ether,  and  a,  platinochloride,  (C7H9N')2,H2PtCl6  +  H2O, 
may  also  be  precipitated  from  it ;  this  substance  crystallises  in  yellow 
pyramids  melting  at  240°  with  decomposition. 

On  treating  the  hydrochloride  of  the  original  alkaloid  with  hydro- 
.chloric  acid,  dehydration  occurs,  and  a  deliquescent  hydrochloride 
•which  melts  at  154 — 155°  is  obtained;  the platinochloridej 

Ci5H22N2,H2PtCl6    +    4iH20, 

forms  reddish  pyramids  which  lose  their  water  at  125 — 130**,  and 
decompose  at  210 — 212°.  The  alkaloid  seems  to  contain  no  methoxyl 
group,  as  it  does  not  give  methylic  chloride  when  heated  in  a  sealed 
tube  with  hydrochloric  acid  ;  the  action  of  phosphoric  anhydride  is 
similar  to  that  of  concentrated  hydrochloric  acid.  No  new  products 
•were  obtained  by  heating  the  liydrochloride  with  soda-lime. 

The  alkaloid  combines  with  4  atoms  of  bromine  in  acetic  acid  solu- 
tion, giving  an  unstable  compound;  this,  by  spontaneous  loss  of 
1  mol.  HBr,  yields  a  substance  containing  3  atoms  of  bromine  ;  the 
-latter,  on  crystallisation  from  boiling  alcohol,  decomposes,  yielding 
the  two  following  compounds.  A  hydrobromide,  C8Hi3NO,HBr,  which 
forms  very  thin,  white  crystals  melting  at  224 — 225°  with  decompo- 
sition, and  a  hydrobromide  melting  at  134 — 135°.  The  former  gives 
a  red,  crystalline  aurochloride  which  decomposes  at  140°,  and  deposits 
^old  when  its  pure  aqueous  solution  is  boiled.     The  hydrobromide 
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meltingf  at'  1S4h-^1'35^  ^  y(^lds'  a'^^U^w,  crystalline  platvnochloride\ 
(CHgNOja^aPtCle-  +  4|H20,  which  decomposes  at  210'';  the  hydfo-^ 
c^ZoWrfe  partially  melts  at  207 — 210°  with  decomposition,  The  auro' 
chloride^  (G7H9NO)2,HAuO]4,  is  obtained •&&' a  yellow  pdwder  which 
Softens  at  120— 122^      ^  "     ' 

'The  alkaloid  is  reduced  by  ftodium  in  alcoholic  solution,  with  pro- 
drkjtioii'  of  a  hydrochloride  which  forms  small,  soft  crystals  melting  at 
158 — 160°  with  decomposition.  The  aurochloride,  Ci^H3oN2,0,HAuCl4, 
forms  ^mall,  yellow  crystals  which  deKiOmpOsfe  fit  146°  with  evolutioii 
ofgas.  '-.,'•: ^;i     /•V^;^,iv,U^u.;M^    :.■!•:;/.'.! -a 

Phenylhydrazine  and  hydroitylamine  s60rti  to  be  "Without  ftcilon  oii 
the  alkaloid;  the  latter,  however,  feacts  with  potassium  hydrogen 
sulphite,  giving  a  product  which  is  still  under  examination.  '         ;    '  ' 

Cairpaine,  the  Alkaloid  of  the  Leaves  of  C^rica  Papaya,  Li 
By  J.  J.  L.  VAN  Ryn  (Arch.  Pharm.,  231,  184— 211),.— The  author 
gives  an  historical  account  of  the  papaw  tree,  a  botanical  description 
of  its  various  parts,  and  mentions  several  methods  for  extracting  the. 
alkaloid  from  the  dried  leaves,  of  which  Greshoff's  (Abstr.,  1891,^ 
334)  gives  the  best  results.  Carpaine  crystallises  in  anhydrous, 
colourless,  lustrous  prisms  melting  at  121°,  not  at  115°  as  stated  by 
Greshoff,  and  resolidifies  at  about  90° ;  on  further  heating,  it  under- 
goes partial  decomposition,  some  subliming  in  colourless  needles. 
The  alkaloid  is  extremely  soluble  in  chloroform  and  carbon  bisulph- 
ide, more  sparingly  m  light  petroleum  and  alcohol,  and  insoluble  in 
water;  in  alcoholic  solution  it  is  dextrorotatory,  [ajp  =  +2r55°» 
The  base  does  not  give  a  colour  reaction  with  sulphuric  acid  either 
alone  or  in  presence  of  bromine  water  or  vanadic  anhydride ;  with 
potassium  chromate  and  sulphuric  acid,  a  green  coloration  is  pro- 
duced :  nitric  acid  gives  no  reaction.  The  author's  analyses  of 
carpaine  agree  closely  with  the  formula  CuHssNOg ;  that  assigned  ta 
it  by  Merck  was  CuHa^NOa.     The  platinochloride, 

(CHH,5N02)2,H,PtCl6,  - 

is  yellow  and  crystalline  ;  the  aurochloride  cryst^,llises,  with  5H2O,  in 
lemon-yellow  needles  melting  at  205".  The  hydrochloride  darkens  at 
225**,  and  decomposes  at  higher  temperatures  without  melting.  The 
hydrohromide  is  less  soluble  than  the  hydrochloride,  and  crystallised 
in  colourless  needles.  The  hydriodide  resembles  the  hydrochioridcy 
and  crystallises  in  groups  of  pale  yellow  needles.  The  hydrogen 
sulphate^  Ci4H25N02,HuS04  +  3H«jO,  is  deposited  in  colourless,  pris-' 
matic  crystals  on  adding  ether  to  its  alcoholic  solution.  The  nitrate'y 
Ci4H25N02,HN03  +  H2O,  forms  prismatic,  crystalline  plates. 

Ethylcarpaine,  Ci4H24N02Et,  is  prepared  by  the  action  of  ethylie 
iodide  on  the  alkaloid,  and  treatment  of  the  product  with  potash ; 
it  crystallises  from  dilute  alcohol  in  colourless,  silky,  lustrous  needles 
melting  at  91°.  The  compound  is  not  affected  by  concentrated  sulph- 
uric acid  or  nitric  acid,  and  does  not  react  with  Erdmann's  reagent  or 
Frohde's  reagent.  The  hydriodide,  CuHs^NOoEt,!!!,  crystallises  ini 
slender  needles  melting  at  235°,  with  partial  decomposition.  The 
platinochloride  is  a  yellow,  amorphous  salt  containing  3H2O.     Thei 
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'mifOGlildrid&     fcrysfcallises     in    lemon-coloiired     needlos    melting"' iftt 
J.75 — 176°  with  parfcinl  decompositian.    By  the  action  of  ethjliq  iodid« 
on  ethylcarpa'ine,  ethylcavpaine  ethiodide  is  formed  ;  it  is  crystaUtin,^ 
and  is  not  decomposed  by  soda.     The  platinochhri^etiv';  ■■jmn  i ;  ■ :  •  v  i 
■  (Ci4H24N02Et,EtCl)2,PtCl4,  ^;>  ^'  : ';    '-;^  oi 

crystallises  in  yellow  needles.  The  aurochloride  forms  lemon-colbtireil 
needles  melting  at  170 — 171°.  It  appears  from  the  above  tesiilts^ 
that  carpaine  is  a  secondary  base ;  an  attempt  to  prepare  an  am- 
monium hydroxide  from  ethylcarpa'ine  ethiodide  was  unsuccessfuL  .' 
'  Nitrosdcarpa'ine,  NO'Ci4H24N02,  crystallises  from  fvlcohol  in  eolpnr- 
less  prisms  melting  at  144 — 145°.  The  coikpound  is  nentfal,  arid 
Exhibits' Liebermann's  reaction.  '    '  '  '   ' 

Carpaine  does  not  react  with  benzoic  chloride  or  acetic  chloride,  bilt 
on  treatment  with  acetic  anhydride,  a  compound  is  formed  which  has 
npt  yet  been  investigated.  Ammonia  and  an  acid  free  from  nitrbgen 
kre  formed  by  the  oxidation  of  carpaine  with  sulphuric  acid  arid 
potassium  permanganate.  J.  B.  T.   " 

,  New  Reaction  of  Eseriue,  and  a  Green  Colouring  Matt6r 
derived  from  it.  By  S.  J.  Ferreira  da  Silva  (Gompf.  rend. ^11% 
^330—331). — When  a  minute  fragment  of  eserine  or  one  of  its'  ^alts  i$ 
dissolved  in  a  few  drops  of  fuming  nitric  acid,  a  yellow  solutiori/is 
bbtained,  and  when  this  is  evaporated  ori  a  water  bath,  it'  becomek 
dark  yellow,  and  the  rfesidue,  when^  completely  dried,  is  pure  greeri. 
This  reaction  is  characteristic  of  eserine,  and  is  very  delicate  (compare 
Abstr.,  1891,  134).  The  green  substance,  which  the  author  calls 
k^hloreserine,  dissolves  in  water,  and  also  in  strong  alcohol,  formirig 
'non-fluorescent,  green  solutions,  from  which  the  original  coriipound 
can  be  recovered  by  evaporation.  When  dissolved  in  s|/rong  nitric 
acid,  it  yields  a  violet-red  solution  which  afterwards  changes  to 
greenish-yellow'.  The  solution  in  dilute  nitric  acid  is  blood-red  by 
reflected  light,  and  greenish-yellow  by  transmitted  light.  Ammonia 
has  no  effect  on  the  colour  of  the  chloreserine. 

When  dissolved  in  water,  alcohol,  or  dilute  sulphuric  acid,  chloi^- 
eserine  shows  a  well  defined  absorption  band  in  the  red  between  X670 
and  X  688,  a  broader  but  more  nebulous  band  in  the  blue  and  violet 
"between  X400  and  X418,  and  a  very  feeble  band  in  the  orangef.  ' 

C.  H.  B. 
;  Albumoses  and  Peptones.  By  W.  KiiniE  (Zeit.  Biol.,  29, 
308 — 324). — The  article  is  mainly  polemical,  and  contests  PekeU 
baring's  assertion  that  peptone  is  after  all  only  a  portion  of  the 
albumoses.  This  view  is  supported  by  a  number  of  fresh  experiments, 
In  which  the  different  behaviour  of  peptones  and  albumoses  towards 
metaphosphoric  and  trichloracetic  acids  is  the  main  point. 

W.  D.  H. 

Proteids  of  Wheat.  By  T.  B.  Osborne  and  G.  Voorhees  (Amer. 
'Chem.  J.,  15,  392 — 471). — This  paper  contains  an  historical  review  of 
"the  subject,  and  a  detailed  account  of  the  compounds  extracted  from 
Various  grades  of  wheat  flour  by  dilute  alcohol,  water,  a  10  per  cent. 
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sodium  chloride  solution,  and  dilute  potash,  together  with  the 
methods  adopted  for  precipitation,  isolation,  and  estimation.  The 
following  is  an  abstract  of  the  summary  which  is  appended. 

"Wheat  contains  the  following  proteids.     (1.)   A  globulin  belonging 
to  the  class  of  vegetable  vitellins,  soluble  in  saline  solutions,  pre- 
cipitated by  dilution  and  by  saturation  with  magnesium  sulphate  or 
ammonium  sulphate,  but  not  with  sodium  chloride,  not  coagulated 
below  100°,  and  only  partially  at   that  temperature.     This  proteid 
amounts  to  0*6 — 0'7  per  cent,  of  the  wheat,  and  when  dried  at  100% 
has  the  following  percentage  composition  : — C  51"03,  H  6'85,  N  18'39, 
S   0*69,  0  23'04.     (2.)  An  albumin,   coagulating  at   52°,  in  which 
condition  it  contains,   per  cent.,  C  53*02,  H  6*84,  N  16-80,   S  1"28, 
O  22'06.     It  differs  from  animal  albumin  in  that  its  solutions  are  pre- 
cipitated by  saturation  with  sodium  chloride  or  magnesium  sulphate ; 
it  is  not  precipitated  by  dialysis.     From  0'3  to  0*4  per  cent,  of  it  is 
present  in  wheat.     (3.)  A  proteose,  precipitated  (after  removing  the 
globulin  by  dialysis,  and  the  albumin  by  coagulation)  by  saturation 
with  sodium  chloride.     On  concentrating  its  solutions  by  ebullition,  a 
coagulum  was  gradually  developed ;  this  constituted  about  0*3  per  cent, 
of  the  wheat,  and  contained,  percent.,  C  51*86,  H  682,  N"  17*32,  S  and 
O  24*00.     The  filtrate  from  this  proteose  contained  a  similar  substance 
to  the  extent  of  0*2 — 0*4  per  cent,  of  the  seed,  but  it  was  not  ob- 
tained in  a  pure  condition.     (4.)  Gliadin,  soluble  in  dilute  alcohol,, 
and  forming  about  4*25  per  cent,  of  the  seed.     It  contains,  per  cent., 
0  52*72,  H  6-86,  N  17*66,   S  1*14,  O  21*62.     This  compound  is  the 
gliadin  of  Taddei,  and  the  plant  gelatin  of  Dumas  and  Cahours.     In 
an  impure  state  it  has  been  described  by  others  as  gluten,   fibrin, 
gliadin,  mucedin,  insoluble  phytalbumose,  and  mucin.     It  dissolves 
in    distilled   water   to    an    opalescent   solution,    from    which    it    is 
precipitated  by  the  addition  of  sodium  chloride.     It  is  insoluble  in 
absolute  alcohol,  but  very  soluble  in  70 — 80  per  cent,  alcohol ;  water 
or  strong  alcohol  precipitates  it  from  this  solution.     It  dissolves  in 
very  dilute  acids  and  alkalis,  and  is  precipitated  from  these  solutions 
unchanged  by  neutralisation.     This  proteid  is  one  on  which  the  form- 
ation of  gluten  largely  depends.     (5.)  Glutenin,  insoluble  in  water, 
saline  solutions,  and  dilute  alcohol.    This  constitutes  the  remainder  of 
the  proteids  of  wheat,  and  amounts  to  4 — 45  per  cent,  of  the  seed. 
It    is    soluble    in   dilute    acids    and    alkalis,    and    is    precipitated 
from  such  solutions  by  neutralisation.     For  purification,  it  is  dis- 
solved in  0*2  per  cent,  potash,  precipitated  by  neutralisation,  extracted 
with  alcohol  and  ether,  again  dissolved  in  potash,  the  solution  filtered, 
and  once  more  precipitated.     When  thus  prepared  and  dried  at  110°, 
it  contains,  per  cent.,   C  5234,  H  6*83,  N  17*49,  S  1*08,  O  22*26. 
The  same  proteid  has  been  named  by  others  zymone,   plant  fibrin, 
gluten-fibrin  and  gluten-casein.     (6.)  Wheat  gluten  is  composed  of 
gliadin   and   glutenin  as  essential  constituents.      The   gliadin  with, 
water  forms  a  sticky  medium,  which  is  not  wholly  soluble  in  the 
presence    of   salts ;   the   flour    is    bound   by   this    medium,  and  the 
dough   and   gluten   are  rendered    tough   and   coherent   by  it.     The 
glutenin  imparts  solidity  to  the  gluten,  forming  a  nucleus  to  which 
the  gliadin  adheres,  and  from  which  it  is  not  washed  away  by  water. 
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Grliadin  and  starch,  mixed  in  the  proportion  of  1  :  10,  form  a  dough, 
but  no  gluten,  so  that  the  gliadin  is  washed  away  with  the  starch. 
!Flour  free  from  gliadin  gives  no  gluten.  Soluble  salts  are  also  essen- 
tial to  the  formation  of  gluten,  as  gliadin  is  readily  soluble  in  distilled 
water ;  the  mineral  constituents  of  the  seed  are  sufficient  to  supply 
the  necessary  salts.  (7.)  No  fermentative  action  occurs  in  the  formation 
of  gluten,  for  its  constituents  are  found  in  the  flour  having  the  same 
properties  and  composition  as  in  the  gluten,  even  under  those  con- 
ditions which  would  be  supposed  completely  to  remove  antecedent 
proteids,  or  to  prevent  fermentative  action.  All  the  phenomena  here- 
tofore attributed  to  ferment  action  are  explained  by  the  properties  of 
the  proteids  themselves  as  they  exist  in  the  seed  and  in  the  gluten. 

A.  G.  B. 

■Solutions  of  Fibrin.  By  M.  Aethus  and  A.  Huber  (Arch. 
^Jiysiol.,  1893,  447 — 454). — It  is  stated  that  saline  solutions  of  fresh 
fibrin,  especially  in  1  per  cent,  solution  of  sodium  fluoride,  exhibit 
properties  similar  to  those  obtained  when  fibrin  is  digested  by  gastric 
or  pancreatic  juice.  Fibrin  coagulated  by  heat,  or  by  alcohol,  is  not 
soluble  in  solutions  of  neutral  salts.  W.  D.  H. 

Composition  of  Hsematin  and  of  Hsematoporphyrin.     By 

M.  Nencki  (Chem.  Centr.,  1893,  ii,  95 — 96 ;  from  Arch.  sci.  hioL,  2, 
121 — 131). — A  reply  to  various  criticisms  of  the  author's  previous 
work  on  the  subject.  Hoppe-Seyler's  crystalline  haamatin  contains 
acetic  acid  (compare  Ber.,  18,  601),  that  of  the  author  amyl  alcohol; 
the  difference  is  due  merely  to  the  method  of  preparation. 

J.  B.  T. 

Wheat  Diastase.  By  I.  V.  Egoroff  (/.  Euss.  Chem.  Soc^  25, 
80 — 83). — Diastase  was  prepared  by  moistening  wheat  at  8°,  and 
allowing  it  to  germinate  in  the  dark  at  16",  the  air-dried  malt  being 
then  ground  up  and  treated  for  24  hours  with  twice  its  weight  of 
alcohol  of  30°.  From  the  alcoholic  extract,  the  diastase  was  pre- 
cipitated in  three  portions  by  means  of  absolute  alcohol,  each  portion 
being  washed  and  dried  separately.  Fractionation  was  then  pursued 
by  dissolving  in  water  and  precipitating  with  alcohol,  until  the  starch 
and  albumen  had  been  almost  entirely  removed.  From  3500  grams 
of  wheat,  only  4  gi'ams  of  diastase  were  obtained.  Analysis  yielded 
the  following  results. 


Hydrogen  .... 
Carbon    

.        6-78 
. .      40-24 
..       4-7 
..       0-7 
1-45 

.       4-6 

per 

cent. 

Calculated  for 
ashless  maj;erial, 

7*1  per  cent, 
42-18 

Nitrogen 

Sulphur 

Phosphorus  . . . 
Ash 

4-93        „ 
0-74        „ 

"Wheat  diastase  thus  prepared  is   a  white  powder,  with  a  faint,, 
yellowish  tint,  and  dissolves  in  water  with  formation  of  a  slightly^ 


744  ABSTRACTS  OF  CHEMICAL  PAPERS. 

opalescent  solution.  With'  guaiacum  and  peroxide  of  hydrogen,  it 
gives  a  dark-blue  coloration.  Neither  75°  alcohol,  nor  hali-saturated 
salt  solution,  will  extract  diastase  from  gluten.  J.  W. 

Reychler's  "Artificial  Diastase."  By  I.  V.  Egoboff  (/.  Buss, 
Chem.  Soc,  25,  83^86). — The  author  has  made  experiments  which 
show  that  by  dissolving  gluten  in  0'2  per  cent,  potassium  dihydrogen 
phosphate,  or  in  O'l  per  cent,  acetic  acid,  no  fresh  diastase  is  formed, 
and  that  the  greater  power  possessed  by  these  over  aqueous  solutions 
of  converting  starch  into  maltose  is  probably  due  to  the  development 
of  a  bacterium  capable  of  effecting  this  fermentation.  J.  W. 

Diastase.     By  IST.  Lubavin  (/.  Buss.  Chem.  Soc,  25,86 — 90).— 
The  author  confirms  the  observations  made  in  the  foregoing  paper. 
/  J.  W. 

A  Ferment  in  Penicillium  glaucum  resembling  Emulsin. 
By  E.  Gerard  (J.  Pharm.,  [5],  28,  11 — 12). — The  impure  mixture  of 
ferments  isolated  by  the  usual  process  from  m.ai,ture  Femcilltum  glaucum 
inverts  cane  sugar  and  converts  starch  into  sugars,  and,  in  addition, 
completely  hydrolyses  the  glucosides,  amygdalin  and  salicin.  From 
the  latter  property,  the  presence  of  a  ferment  resembling  emulsin  is 
onferred..    .  ..„.,-...   .  W.  T. 
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Refractometric  Observations.  By  J.  F.  Eykman  {Ber.,  25,  3069 
— 3079). — The  author  has  determined  the  refraction  and  dispersion 
equivalents  of  a  considerable  number  of  isomerides  with  a  view  of 
drawing  conclusions  as  to  their  constitution  from  the  values  of  their 
molecular  constants.  The  measurements  were  made  for  the  lines 
Hjs  and  Ha.  His  results  for  the  molecular  refraction  and  dispersion 
calculated  by  means  of  Gladstone's  and  of  Lorenz's  formulaB  are  given 
in  the  following  table  : — 


Piperidinej.CjHiiN 

CeHiaN. 

1.  Methylpiperidine 

2.  Metbyl-a-methylpyrrolidine 

3.  oai-(2,   5)  Dimethylpyrrol - 

idine  (Taf el) 

4  Butallylmethylcarbinamine 

VOL.  LXIV.  ii. 


Molecular  refraction 
for  A. 


Grladstone. 


Lorer 


43-43 


51-50 
51-24 

50-97 
52-99 


26-01 


30-96 
30-89 

30-70 
31-92 


MoleciTlar  dispersion 
from  Hfi  and  H^. 


Grladstone. 


0-87 


1-10 
1-09 


1-01 
1-20 


Lorenz. 


0-45 


0-57 
0-56 

0-53 
0-63 
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1.  Methyl-o-pipecoline — 
(a.)  From  pentalljdcarbindi 

metliylamine , 

(S.)  Erom  Ladenburg's  pipe 
co'line 

2.  Methyl-aai-dimethylpyrrol 

idine 

3.  Dimethylpiperidine 

1.  Pentallylcarbindimetbyl- 

amine 

2.  Butallylmetbylcarbindi- 

methylamine 

C9H>. 

1.  a-Methyltropidine 

2.  3-Methyltropidine 

(a.)  Diallyl  (b.  p.  60-^61°) 

(b.)        „        (b.  p.  80—83°) 

Tropilidene,  CyHg c . 

Tropilen,  CjHioO 

Tropidine,  CsHigN 

Tropine,  C8H15NO 

Ecgonine,  CgHijNOs.HsO  . . . 
Pseudotropine  (=  Oscine)  — 

(a.)   Calc.    for   OgHisNO 
(Ladenburg) 

{b.)  Calc.    for    CsHjsNOa 

(Hesse,  Scbmidt) .  c . 

Acetonylacetone,  C6H10O2    . . 


Molecular  refraction 
for  A. 


Grladstone. 


Lorenz. 


58-74 

58-62 

58-63 
60-71 

68-40 
68  01 

73-23 
75-79 

46-33 
47-85 
51-50 
53-05 
61-73 
64-62 
79-90 

58-49 

64-30 
48-91 


35-28 

35-]8 

35-30 
36  -68 

41-26 
40-99 

43-29 
44-39 

28-08 
28-72 
30-32 
31-45 
36-59 
38-29 
46-44 

34-91 

38-38 
29-51 


Molecular  dispersion 
from  Jiff  and  H^. 


Gladstone. 


1-24 

1-24 

1-21 
1-41 

1-58 
1-51 


1-26 
1-80 
2-06 
1-46 
1-41 
1-18 
1-56 


1-05 

1-16 
0-97 


Lorenz. 


0-65 

0-64 

0-63 
0-74 

0-82 
0-80 

113 
1-23 

0-67 
0-92 
1-00 
0-72 
0-71 
0-60 
0-75 

0-46 

0-50 
0-51 


These  results  the  author  discusses  in  reference  to  the  probable 
constitution  of  the  substances,  and  finds  that  they  agree  in  general 
with  the  views  expressed  by  Merling  (Abstr.,  1891,  1506),  from  whom 
most  of  the  specimens  examined  were  obtained.  J.  W . 


Physical  Character  of  the  Lines  in  the  Spark  Spectra  of  the 
Elements.  By  W.  N.  Hartley  (Froc.  Boy.  Soc,  49,  448— 451).— 
Perrot  has  shown  that  the  spark  discharge  is  composed  of  two  parts : 
the  fiery  track  or  central  portion  is  a  statical  discharge,  whilst  the 
aureole  or  flame  is  dynamic  and  capable  of  electrolytic  action. 

From  observations  of  the  sparks  and  photographs  of  the  spectra, 
the  author  considers  that  the  principal  lines  lying  between  point  and 
point  of  the  electrodes  are  spectra  of  the  fiery  path  of  the  spark  ;  the 
extension  of  the  principal  lines  above  and  below  the  points  of  the 
electrodes  seem  to  be  spectra  of  the  aureole.  Elements  which  are 
difiicultly  volatile,  and  those  which  are  bad  conductors,  do  not  exhibit 
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spectra  with  extended  lines,  and,  conversely,  metals  which  are  the  best 
conductors,  and  the  most  volatile,  give  spectra  with  their  principal 
lines  largely  extended.  The  metals  magnesium,  zinc,  cadmium,  alum- 
inium, indium,  copper,  silver,  and  mercury  are  the  best  conductors, 
and  consequently  show  considerable  extension  of  their  principal  lines. 
With  these  metals,  the  continuous  specturm  is  very  weak,  and  in  the 
cases  of  thallium  and  mercury,  the  air  spectra  are  suppressed  by  the 
dense  vapours  in  the  track  of  the  spark.  The  extension  of  the  lines 
is  even  observed  with  concentrated  solutions  of  the  metals. 

The  nimbus  seems  not  to  be  wholly  dependent  on  the  volatility  or 
readiness  with  which  the  metal  is  oxidised,  although  volatility  certainly 
increases  the  nimbus.  Amongst  the  photographed  spectra,  that  of 
magnesium  shows  the  largest  nimbus,  owing  probably  to  the  great 
actinic  power  of  the  rays  emitted,  and  also  to  the  large  quantity  of 
the  metal  in  the  track  of  the  spark.  After  magnesium,  cadmium 
and  mercury  exhibit  the  largest  nimbus;  those  of  platinum,  gold, 
copper,  and  silver  are  small.  There  is  a  considerable  nimbus  about 
some  of  the  lines  of  arsenic,  antimony,  bismuth,  tin,  and  lead,  and 
but  very  little  about  those  of  thallium  and  iridium.  The  nimbus  is 
evidently  an  expression  of  the  quantity  of  matter  in  the  spark,  and  of 
the  chemical  activity  of  the  rays  emitted  by  the  ignited  vapour. 

The  continuous  spectrum,  which  forms  the  background  to  the  lines  of 
certain  spectra,  must  be  due  to  the  ignition  of  some  solid  substance 
or  oxide.  The  spectra  of  gold,  silver,  platinum,  mercury,  iridium, 
zinc,  and  cadmium,  metals  which  either  are  not  oxidisable  or  form 
volatile  oxides,  do  not  have  this  background;  the  less  metallic 
elements,  tellurium,  arsenic,  antimony,  and  bismuth,  however,  show  it 
very  strongly.     No  sufficient  explanation  of  this  has  yet  been  given. 

The  breadth  of  the  principal  lines  in  the  photographed  spectra  is 
dependent  on  the  actinic  power,  volatility,  vapour  density,  and  elec- 
trical conductivity  of  the  metal.  In  accordance  with  this,  the  lines  of 
cadmium  are  broader  than  those  of  zinc,  which  are  in  turn  broader 
than  those  of  magnesium.  W.  J.  P. 

The  Plante  Lead  |  Sulphuric  Acid  |  Lead  Peroxide  Cell  from 
a  Chemical  Standpoint.  Part  I.  By  G.  H.  Eobertson  (Froc.  Boy. 
Soc,  50,  105 — 108). — The  author  was  unable,  either  directly  or 
indirectly,  to  obtain  any  evidence  of  the  existence  of  an  oxysulphate 
of  lead  corresponding  with  red  lead  ;  there  is,  therefore,  no  ground  for 
supposing  that  the  ordinary  lead  sulphate  is  not  the  only  one  con- 
cerned in  the  reactions  occurring  in  the  Plante  cell.  If  the  sudden 
lowering  of  the  E.M.F.  were  caused  by  a  change  in  the  nature  of  the 
chemical  compounds  formed  on  the  plates,  it  would  bfe  difficult  to 
account  for  the  very  rapid  recovery  of  the  E.M.F.  exhibited  by  an 
apparently  discharged  cell. 

It  would  seem  that  the  different  behaviour  of  secondary  cells  con- 
taining sodium  sulphate  (1  per  cent.)  and  cells  containing  none  is 
due  to  the  catalytic  action  of  this  salt  on  the  hj^drogen  peroxide 
always  found  in  the  electrolysed  acid  of  the  strength  used  in  such 
batteries,  which  is  probably  formed  from  persulphuric  acid.  Cells 
containing    sodium    sulphate   show   much    less   sulphating   than    do 
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ordinary  cells,  and  the  addition  of  this  salt  (1  per  cent.)  to  the  freshly 
electrolysed  acid  is  always  attended  by  a  diminution  in  the  amount 
of  hydrogen  peroxide.  The  acid  taken  from  secondary  cells  reduces 
lead  dioxide,  and  if  hydrogen  peroxide  be  added  to  the  acid  in  the 
cells,  an  annulment  or  reversal  of  the  E.M.F.  occurs,  whilst  the  intro- 
duction of  hydrogen  peroxide  into  the  body  of  the  dioxide  paste 
produces  an  increase  of  E.M.F.  in  the  case  of  a  platinum  |  lead  dioxide 
couple.  The  pink  colour  assumed  by  the  acid  in  the  PI  ante  cell  is 
due  to  the  formation  of  permanganic  acid  from  impurities  in  the  lead. 

W.  J.  P. 

The  Plante  Lead  |  Sulphuric  Acid  |  Lead  Peroxide  Cell 
from  a  Chemical  Standpoint.  Part  II.  Discussion  of  the 
Chemical  Changes  occurring  in  the  Cell.  By  H.  E.  Armstrong 
and  G.  H.  Robertson  (Proc.  Boy.  Soc,  50,  108). — The  authors  arrive 
at  the  following  conclusions  : — (1.)  That  the  cooling  observed  in  the 
Plante  cell  can  only  be  explained  as  resulting  from  the  dissociation 
of  the  dilute  sulphuric  acid.  (2.)  That  the  observed  loss  in  efficiency 
cannot  be  due  to  temperature  changes,  as  these  arise  through  actions 
occurring  out  of  circuit.  (3.)  That  if  sulphating  occurs  at  both  plates 
in  circuit  and  under  the  influence  of  sulphuric  acid,  the  calculated 
E.M.F.  is  considerably  higher  than  the  observed  value,  whilst,  if 
sulphating  occur  only  at  the  lead  plate,  the  calculated  E.M.F.  is  far 
too  low.  This  comparison,  therefore,  leads  to  no  conclusion  as  to  the 
exact  nature  of  the  changes  which  take  place  in  the  cell.  (4.)  That 
a  counter  E.M.F.  of  about  0"5  volt  would  account  for  the  observed 
departure  from  the  highest  calculated  value.  Such  a  counter  E.M.F. 
may  exist,  peroxides  being  always  present  in  the  electrolyte. 
(5.)  That  the  observed  loss  of  efficiency  is  due  to  the  formation  of 
peroxides  in  the  electrolyte,  and  to  the  excessive  sulphating  occurring 
chiefly  at  the  dioxide  plate  in  the  local  circuit  existing  between  the 
support  and  the  paste.  W.  J.  P. 

Electrolysis  of  Silver  Nitrate  in  a  Vacuum.  By  A.  Schustee 
and  A.  W.  Crossley  (Pruc.  Pay.  Soc,  50,344 — 358). — The  deposit  of 
metallic  silver  obtained  on  electrolysis  of  silver  nitrate  solution  in  air,  in- 
creases slightly  in  weight  as  the  current  density  at  the  platinum  cathode 
decreases.  The  authors  tind  that  this  difference  is  persistent  when 
the  deposition  occurs  in  a  vacuum.  The  deposit  is  slightly  increased 
in  weight  if  electrolysis  proceeds  under  diminished  pressure ;  this  is 
due  to  the  withdrawal  of  oxygen,  for  if  the  solution  be  electrolysed  in 
an  atmosphere  of  this  gas,  a  heavier  deposit  is  obtained  than  in  air. 

The  authors  conclude  that  the  true  electrochemical  equivalent  of 
silver  is  probably  not  quite  0*1  per  cent,  greater  than  the  value 
assigned  to  it  by  Rayleigh.  W.  J.  P. 

Electrolytic  Dissociation  and  lonisation.  By  J.  Teaube 
{Ber.,  25,  2989—2998;  compare  Abstr.,  1891,  255,  390,  638).— The- 
author  now  practically  adopts  the  hypothesis  of  electrolytic  dissocia- 
tion to  explain  the  behaviour  of  aqueous  salt  solutions,  contending, 
however,  that  the  dissociation  into  ions  need  not  be  complete  dis- 
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sociation,  but  only  a  slackening  of  tlie  bonds  which  hold  the  ions 
together.  This  modified  dissociation  he  calls,  after  Fitzgerald,  ion- 
isation.  J.  W. 

Absorption  of  Radiant  Heat  by  Alum.  By  C.  C.  Hutchins 
{Amer.  J.  Sci.  [3],  43,  526). — It  is  a  generally  accepted  opinion  that 
a  solution  of  alum  acts  as  a  particularly  efficient  absorber  of  rays  of 
great  wave-length ;  but  the  author  shows  by  direct  experiment  that 
a  solution  of  alum  is  really  no  better  absorber  than  water,  and  that, 
furthermore,  it  would  hardly  pay  to  use  plates  of  transparent  alum, 
€ven  if  they  were  to  be  had.  H.  C. 

Specific  Heat  of  Carbonic  Anhydride.  By  N.  S.  Kurnakoff 
(/.  Buss.  Ghem.  Soc,  22,  493 — 495). — From  the  apparent  specific 
heat  of  carbonic  anhydride  at  high  temperatures  (above  2000°)  the 
author  calculates  the   true  specific   heat  by  means  of  the  formula 

c  = — — ^ — — ^,  in  which  c  is  the  true  specific  heat  of  carbonic 

anhydride,  C  the  apparent  specific  heat,  Ci  the  mean  specific  heat  of 
its  products  of  dissociation  (carbonic  oxide  and  oxygen),  W  the  heat 
of  formation  of  carbonic  anhydride  from  its  dissociation  products  at 
0°,  k  the  coefficient  of  dissociation,  and  t  the  temperature.  The  fol- 
lowing table  of  results  is  given  by  the  author.  In  it,  the  values  of  Ci 
are  taken  from  Vielle's  data,  and  the  values  of  k  are  those  given  by 
Le  Chatelier.     W  =  68,000  cal. 


t. 

C. 

Ci. 

Jc. 

c. 

2000° 

19-1 

9-0 

0-035 

18-3 

2500 

19-8 

9-2 

0-14 

17-1 

3000 

20-6 

9-4 

0-3 

15-7 

3500 

21-3 

10-6 

0-4 

15-5 

4000 

22-1 

11-5 

0-45 

17-0 

4500 

22-8 

12-3 

0-6  (?) 

16-0 

The  true  specific  heat  would  thus  seem  to  reach  a  minimum  value 
at  about  3500°.  J.  W. 

Heat  of  Combustion  of  Chlorine  Compounds.    By  Berthelot 
and  Matignon  (Compt.  rend.,  115,  347 — 350). — 


Cliloracetic  acid  .... 
Trichloraoetic  acid  .  . 
Dichlorotrimethylene 


Heat  of 
combustion. 
Const.  Tol. 


3900  cal. 


Molecular  lieat  of  com- 
bustion. 


Const,  vol.      Const,  press. 


+ 174  -2  cal. 
+  106-3    „ 
+  432-8    „ 


+ 173  -9  cal. 
+  105-4    „ 
+  433-1    „ 


Heat  of 
formation. 


+ 123  -0  cal. 
+  132-1    „ 
-2-6    „ 
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The  substitution  of  chlorine  for  hydrogen  in  acetic  acid  develops 
+  25'3  Cal. ;  the  substitution  of  3  atoms  of  chlorine  for  3  atoms  of 
hydrogen  in  acetic  acid  develops  +26"1  X  3  Cal.  These  numbers  are 
somewhat  lower  than  in  the  case  of  the  substitution  of  chlorine  for 
hydrogen  in  methane,  the  difPerence  being  probably  due  to  the 
presence  of  oxygen. 

The  substitution  of  2  atoms  of  chlorine  for  hydrogen  in  trimethyl- 
ene  develops  +34  —  x  Cal.,  x  being  the  heat  of  formation  of  the 
hydrocarbon.  C.  H.  B. 

Glyoxylic  or  Dihydroxyacetic  Acid.  By  Berthelot  and 
Matignon  (Compt.  rend.,  115,  350 — 353). — The  experiments  were 
made  with  a  crystallised  specimen  of  glyoxylic  acid  which  had  lost 
0'213  mol.  H2O,  and  the  final  values  were  calculated  on  the  assump- 
tion that  recombiuation  with  this  quantity  of  w^ater  would  cause  no 
thermal  disturbance. 

Heat  of  combustion  of  glyoxylic  acid  at  const,  vol.  =  +128*1  Cal., 
at  const,  press.  127*5  Cal.,  and  consequently 


C2  +  H4  +  O4  =  C2H4O4  crystallised  , . 
Cz  +  H2  +  O3  +  H2O  solid  =  C2H203,H20 


develops  +199*1  Cal. 

„        +128*7     „ 


The  conversion  of  ethane  into  gaseous  alcohol  by  direct  oxidation 
would  develop  +34*6  Cal.  ;  the  oxidation  of  alcohol  to  aldehyde 
develops  +51*5  Cal.,  and  of  aldehyde  into  acetic  acid  +600  Cal. 
For  the  corresponding  values  in  the  cases  of  acetic,  glycollic,  and 
glyoxylic  acids  see  following  abstract. 

As  a  rule,  the  substitution  of  HO  for  H  in  an  acid,  with  production 
of  an  alcoholic  function,  develops  from  +35  to  +45  Cal. 

C.  H.  B. 

Heat  of  Combustion  of  Glycollic  Acid.  By  Berthelot 
(Compt.  rend.,  115,  393). — Stohmann  points  out  that  the  heat  of 
combustion  of  glycollic  acid  as  determined  by  Louguinine  (Ann. 
Ghim.  Phys.  [6],  23,  210—213)  is  +166*0  Cal.,  and  not  +186*0  Cal. 
It  follows  that  the  conversion  of  acetic  acid  into  glycollic  acid  would 
develop  +40*2  Cal.,  and  the  conversion  of  acetic  acid  into  glyoxvlic 
acid  would  develop  +79*4  Cal.  or  +39*7  x  2.  C.  H.  B. 


Thermochemistry  of  Carbon  Compounds  of  Mixed  Func- 
tion.    By  L.  ViGNON   (Compt.   rend.,  115,  354 — 356). — Experiments 


Heat  of 
dissolution. 

Heat  developed  by 

1  mol.  HCl. 

2  mols.  HCl. 

3  mols.  HCl. 

CHo(C6H4-NMe2)2 

CO(C6H4-NMeo)o 

CSCCgH^.NMe.V 

+  0  -06  Cal. 
+  0-26     „ 
+  0-22     „ 

+  3-50 
+  0-87 
+  1*35 

+  2-35 
+  0-00 

+  0-61 
+  0-00 
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were  made   with   tetramethyldiamidodipheuylmethane,  tetramethyl- 
diamidobenzophenone,  and  tetramethyldiamidothiobenzophenone. 

The  presence  of  the  ketonic  group  CO  destroys  the  basic  function, 
but  this  effect  is  only  partial  in  the  case  of  the  thioketonic  group  CS 

C.  H.  B. 

Specific  Gravity  of  Ice.  By  J.  y.  Zakrzevski  {Ann.  Fhys.  Ghem. 
[2],  47,  155 — 162). — It  is  pointed  out  by  the  author  that  the  deter- 
minations of  the  specific  gravity  of  ice  at  the  freezing  point  are  not 
sufficiently  accurate  for  the  purposes  of  exact  heat  measurement  by 
means  of  Bunsen's  ice  calorimeter.  By  using  a  modification  of  this 
instrument,  he  has  made  fresh  determinations  of  the  specific  gravity 
of  ice  at  temperatures  very  near  0°.  The  calorimeter  was  filled  with 
mercury  and  boiled-out  water,  the  exact  weight  of  which  was  ascer- 
tained. This  water  was  frozen  very  slowly  at  a  temperature  just  below 
the  freezing  point,  the  crystallisation  being  started  at  a  given  point 
bv  means  of  the  external  application  of  solid  carbonic  anhydride  and 
ether.  The  mercury  expelled  was  then  weighed.  A  check  determi- 
nation was  made  by  melting  the  ice  and  ascertaining  the  weight  ot* 
mercury  sucked  up  by  the  apparatus.  The  two  weights  usually 
diifered  by  a  few  milligrams  on  a  total  of  15 — 30  grams.  The  results 
of  the  measurements  are  as  follows  :  — 


Temperature. 

Specific  gravity. 

-0-705° 

0-916710 

-0-700° 

0-916713 

-0-699° 

0-916708 

-4-720° 

0-916995 

From  these  values,  the  specific  gravity  of  ice  atO°  is  0-916660,  and  the 
coefficient  of  expansion  0-000077.  J.  W. 

Relation  between  the  Specific  Gravity  of  Acid  or  Saline 
Solutions  and  the  Molecular  Weight  of  the  Dissolved  Sub- 
stances. By  A.  DE  Saporta  (B7dl.  Soc.  GUm.  [3],  7,  184—190).— 
An  acid  or  saline  solution  made  by  dissolving  52*63  grams  of  sub- 
stance in  a  litre  of  distilled  water  is  termed  a  typical  solution,  and  is 
usually  of  greater  sp.  gr.  than  water.  The  excess  of  the  sp.  gr.  above 
unity  is  termed  the  typical  density  A  (alourdissement  type),  and  if  a 
gram-molecule  P  of  the  substance  is  substituted  for  the  constant 
amount,  a  quantity  J.P/52-63  is  obtained  which  is  termed  the  theo- 
retical molecular  density,  and  is  held  to  be  proportional  to  the  molecular 
excess  or  difference  between  the  molecular  weight  of  the  dissolved 
substance  and  that  of  water,  ^P/52-63  =  K(P  —  18).  :E'rom  this  it 
follows  that  AjK  =1  52-63  —  947-34/P,  and  the  truth  of  the  above 
supposition  can  be  tested  by  comparing  the  values  calculated  from 
the  right-hand  side  of  the  equation  with  those  calculated  from  the 
left-hand  side.  The  results  are  given  for  most  of  the  commonly 
occurring  inorganic  acids  and  salts,  and  the  agreement  is  fair,  as  a 
rule,  when  K  is  taken  as  unity,  although  more  consistent  results  are 
obtained  in  some  cases  by  giving  it  a  higher  value.  Jn.  W. 
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Specific  Volume  of  Sulphur.  By  M.  Toepler  (Ann.  Phys. 
Chem.  [2],  47,  169 — 174). — Monoclinic  sulphur,  plastic  sulphur,  ob- 
tained by  rapid  cooling  from  140 — 170°  to  20°,  and  liquid  (syrupy) 
sulpbur,  obtained  by  very  slow  cooling  through  the  same  i*ange  of 
temperature,  have  been  investigated  by  the  author  with  respect  to 
the  volume  they  occupy  at  different  temperatures. 

His  results  are  contained  in  the  following  table,  the  volume  of 
liquid  sulphur  at  120°  being  taken  as  unity  : — 


Monoclinic. 

Liquid. 

Plastic. 

-20° 

— 

0-935 

— 

0 

0-915 

0-943 



20 

0-919 

0-951 

— 

40 

0-924 

0-960 

0-974 

60 

0-929 

0-969 

0-979 

80 

0-935 

0-979 

— 

100 

0-941 

0-9889 

— 

120 

— 

1-0000 

0-995 

140 

— 

1-0117 

1-001 

160 

— 

— 

1-007 

180 

— 

— 

1-014 

200 

— 

— 

1-021 

J.  w. 

Relations  between  the  Surface  Tensions  of  Liquids  and 
their  Chemical.Constitution.  By  C.  E.  Lixebarger  (Amer.  J.  Sci. 
[3],  44,  83 — 92). — The  author  points  out  that  up  to  the  present 
little  or  nothing  has  been  done  towards  establishing  relations  between 
the  surface  tensions  of  liquids  and  their  chemical  constitution.  He 
proposes  to  investigate  the  subject,  and  the  present  paper  is  devoted 
mainly  to  a  description  of  the  method  to  be  used  in  carrying  out  the 
experiments.  This  consists  in  determining  the  number  of  drops  into 
which  a  certain  volume  of  water  divides  in  dropping  down  through 
liquids  lighter  than  water,  and  in  dropping  up  through  liquids  heavier 
than  water,  and  the  number  of  drops  of  a  liquid  dropping  down, 
if  heavier  than  water,  and  dropping  up,  if  lighter,  through  that 
standard. 

At  the  surface  of  two  absolutely  insoluble  liquids,  there  would  reign 
complete  repulsion  between  the  molecules ;  no  molecule  of  one  liquid 
would  pass  beyond  a  definite  surface  concentric  with  the  surface  of 
the  liquids,  and  this  surface  would  form  an  impenetrable  barrier  to 
molecules  of  each  liquid.  But  in  the  case  of  liquids  which  dissolve 
one  another  a  little,  complete  repulsion  between  the  molecules  prevails 
no  longer,  but,  on  the  contrary,  a  slight  attraction,  so  that  now  a 
molecule  of  one  liquid  may  pass  into  the  other.  This  would  continue 
until  the  tension  of  solution  of  each  liquid  was  reached.  The  question 
arises,  whether  the  superficial  tensions  of  liquids,  saturated  with  each 
other,  or  pure,  should  be  employed.  In  this  preliminary  investiga- 
tion only  the  superficial  tensions  of  liquids  uncontaminated  with  one 
another  were  determined. 

The  experiments  recorded  with  hydrocarbons  and  their  derivatives 
indicate  clearly  that  a  connection  exists  between  surface  tension  and 
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chemical  constitution,  but  the  data  obtained  are  not  yet  sufficient  to 
admit  of  generalisations  being  made.  The  author  is  continuing  these 
investigations.  H.  C. 

Tensions  of  Vapours.  By  C.  Axtoine  (Ann.  GMm.  Phys.  [6], 
22,  281— 288).— In  former  papers  (Gompt.  rend.,  107,  681,  778,  836), 
the  author  has  shown  that  the  tensions  of  vapours  could  be  calculated 

by  the  formula  log  H  =  A ;  the  object  of  this  communica- 

tion  is  simply  to  modify  some  of  the  coefficients  previously  given,  and 
to  show  how  far  the  calculated  values  agree  with  those  determined 
experimentally.  F.  S.  K. 

Elasticity  of  Gases.  By  0.  Puschl  (MonatsJi.,  13,  635—646).— 
Mendeleeff  and  others  have  shown  that  the  product  pv,  which,  in 
general,  decreases  on  compression  and  increases  on  expansion,  behaves 
in  a  precisely  opposite  manner  at  low  pressures,  and  on  expansion 
this  product,  therefore,  reaches  a  maximum  and  then  decreases. 
On  the  other  hand,  the  fact  that  on  compression  the  product  reaches 
a  minimum  and  then  increases  is  well  known.  It  follows  from  this 
that  there  are,  ordinarily  speaking,  two  points  at  which  any  gas  will 
exactly  obey  Boyle's  law.  From  experiments  of  Witkowski  and 
others,  it  can  be  shown  that  the  maximum  of  pv  occurs  with  rising 
temperature  at  higher  and  higher  pressures ;  the  minimum,  on  the 
other  hand,  occurring  at  lower  and  lower  pressures  as  the  temperature 
rises.  It,  therefore,  follows  that  at  some  particular  temperature  the 
above  pressures  for  maximum  and  minimum  jpv  will  become  the  same, 
and  the  two  points  coincide.  The  point  at  which  this  occurs  may  be 
called  the  symptotic  point.  If  the  temperature  be  raised  beyond 
this  point,  pv  will  no  longer  give  on  compression  a  maximum  and  a 
minimum,  but  only  the  one  point  in  which  both  may  be  supposed  to 
coincide,  a  thing  which  is  noticed  in  the  case  of  hydrogen  at  the 
ordinary  temperature.  The  author  discusses  mathematically  certain 
variations  in  the  different  properties  of  gases  in  the  region  of  the 
symptotic  point.  H.  C. 

Velocity  of  Etherifi cation.  By  Y.  Kistyakoffsky  (/.  Buss. 
Chem.  Soc,  22,  474 — 476). — The  author  has  deduced  the  constant  of 
velocity  for  the  etherification  of  organic  acids  under  the  influence  of 
inorganic  acids,  from  experiments  made  in  conformity  with  the  fol- 
lowing equations — 

dx  ^ 

J    =  (a  —  x)]^  —  xki, 

and  0   =  (a  —  ^)k  —  ^ki, 

in  which  a  denotes  the  quantity  of  organic  acid  taken,  x  the  quantity 
of  ethereal  salt  formed,  t  the  time,  k  and  ki  the  constants  for  the  form- 
ation and  decomposition  of  the  ether  :  ^  is  the  value  of  x  for  which 
there  is  equilibrium  between  the  opposing  reactions.  Large  quantities 
of  water  and  of  alcohol  were  taken  in  proportion  to  the  quantity  of 
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organic  acid,  so  that  these  might  be  assumed  to  remain  constant  during 

the  reaction.     On  integration,  the  equations  give  k  =  ^  log  — - — , 

at  ^  —  X, 

A;i  =  ^ — — ^  log  —^ — ,  from  which  k  -f  h  =-   log  -— ^ — ,   the   most 
at  ^  —  X  t      °  ^  —  X 

useful  form  for  calculation. 

The  quantity  of  inorganic  acid  used  was  less  than  that  of  the  organic 

acid  present.     Under  these  circumstances  it  was  found  that  the  ex- 

pression  -  log  — ^ —  was,  indeed,  appreciably  constant.    The  value  of 

the  constant  thus  obtained  diminished  as  the  quantity  of  water  present 
was  increased,  and  was  proportional  to  the  electrical  conductivity  of 
the  solution  when  one  inorganic  acid  was  substituted  for  another. 

The  amount  of  organic  acid  converted  into  ethereal  salt  when 
equilibrium  had  taken  place,  was  found  to  be  proportional  to  the 
amount  of  it  originally  present  in  the  solution.  J.  W. 

Attempt  to  found  a  Chemical  Theory  on  a  Basis  of  Physical 
Comparison.  By  G.  Jaumann  (Monatsh.,  13,  523 — 566). — This  paper 
contains  an  attempt  to  formulate  a  theory  which  might  take  the  place 
of  the  atomic  theory.  It  is  purely  inductive  in  all  its  parts,  and  does 
not  start  with  preconceived  ideas  as  to  the  constitution  of  matter  or 
the  nature  of  the  change  to  be  observed,  but  demands  only  for  the 
explanation  of  stochiometric  phenomena  the  existence  of  a  simple 
physical  principle,  such  as  holds  for  all  other  physical  changes,  and 
only  such  definite  conceptions  as  are  necessary  for  the  application  of 
this  principle.  If  in  physical  structure  all  substances  are  alike,  their 
chemical  behaviour  is  determined  by  the  numerical  value  of  a  single 
property  on  which  all  chemical  properties  depend,  and  which  may  be 
called  the  chemical  condition  or  the  chemial.  Differences  in  the 
values  of  this  property  are,  as  the  author  shows,  approximately  mea- 
surable, and  determine  the  changes  which  will  take  place  in  given 
substances  under  certain  conditions.  Application  of  the  principle  to 
a  number  of  different  cases  is  made  in  the  paper.  H.  C. 
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The  Relative  Densities  of  Hydrogen  and  Oxygen.  By  Lord 
Rayletgh  (Froc.  Boij.  Soc,  50,  448—463  ;  compare  Aljstr.,  1888,  643  ; 
1890,  330). — The  author  has  made  further  determinations  of  the  rela- 
tive densities  of  hydrogen  and  oxygen.  The  gases  were  prepared  by 
the  electrolysis  of  water,  passed  over  heated  copper  or  copper  oxide 
free  from  sulphur,  and  dried  by  passing  over  potash  and  phosphoric 
anhydride ;  suspended  matter  was  arrested  by  a  tube  packed  with 
glass  wool.  A  vacuous  globe  was  then  filled  with  the  gas  to  be  ex- 
perimented on  and  weighed.     Oxygen  was  thus  found  to  be  15'882 
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times  as  heavy  as  hydrogen  at  mean  temperature  and  barometric 
pressure.     The  result  is  probably  accurate  to  O'OOO.S  of  the  whole. 

W.  J.  P. 

Preparing  Silicon  and  Aluminium  Chlorides.  By  H.  N. 
Warren  (Chem.  News,  66,  113 — 114). — Silicon  chloride,  mixed  with 
but  little  ferric  chloride  and  readily  purified  by  redistillation,  is  ob- 
tained by  passing  chlorine  into  siliconeisen,  containing  15  per  cent, 
of  silicon,  heated  to  redness  in  a  tubulated  clay  retort,  and  retaining 
the  less  volatile  ferric  chloride  in  the  upper  part  of  a  suitable  adapter, 
while  the  lower  part  is  cooled  in  a  freezing  mixture  to  condense  the 
silicon  chloride.  By  using  hydrochloric  acid  gas  instead  of  chlorine, 
ferrous  chloride,  and  the  more  volatile  siliconchloroform,  SiHCls,  are 
obtained. 

By  the  action  of  chlorine  on  an  alloy  of  iron  with  10  per  cent,  of 
aluminium,  aluminium  chloride  is  produced,  which  can  be  purified  by 
distillation  from  iron  borings.  When  the  pulverised  alloy  is  pre- 
viously mixed  with  sodium  chloride,  the  passage  of  chlorine  gives  rise 
to  the  sublimation  of  aluminium  sodium  chloride.  D.  A.  L. 

Dehydration  of  Silver  Oxide.  By  M.  Carey  Lea  (Amer.  Jour. 
Sci.,  261,  249 — 250). — The  author  has  proved  by  a  series  of  careful 
experiments  that  precipitated  silver  oxide  obstinately  retains  some 
water  when  dried  for  40  hours  at  a  temperature  of  100°.  Even  a  tem- 
perature of  130 — 135°  fails  to  expel  the  last  traces  of  moisture.  When 
heated  to  160 — 165°,  it  becomes  anhydrous,  but  also  loses  a  little 
oxygen. 

The  conclusion  to  be  drawn  would  apparently  be  that  the  point  at 
which  the  last  portions  of  water  were  driven  off  was  very  close  to  that 
at  which  oxygen  began  to  be  disengaged  ;  but  the  author  has  shown 
that  oxygen  is  lost  long  before  the  last  portions  of  water  escape.  If 
silver  oxide,  after  being  thoroughly  dried  at  100°,  is  moistened  with 
dilute  hydrochloric  acid,  a  chloride  is  obtained  of  a  deep  lilac  colour, 
showing  the  formation  of  an  argentous  compound.  L.  de  K. 

Decomposition    of    Strontium  Bromate   by  Heat.     By  A. 

PoTiLiTZiN  (/.  Russ.  Chem.  Soc,  22,  454 — 469). — Strontium  bromate 
crystallises  in  monoclinic  prisms  with  1  mol.  HjO,  which  it  loses  at 
120°.  The  anhydrous  salt  begins  to  decompose  perceptibly  at  240° 
without  melting,  the  decomposition  taking  place  chiefly  in  two  direc- 
tions, namely,  into  strontium  bromide  and  oxygen,  and  into  strontium 
oxide,  bromine,  and  oxygen.     The  first  reaction  is  the  principal  one ; 

Time  for  Total  loss 

Tempera-  Salt  taken,  com.plete  of  weight        SrO  formed 

ture.  gram.  decomposition.        per  cent.  per  cent. 

252°  0-802  8  hrs.  15  m.  33-91  5-57 

265  0-540  3  „  10  „  30-52  2-79 

269—270°  0-749  1  „  30  „  28-98  — 

271°  0-7895  1  „  54  „  28-46  0*56 

271  0-9855  1  „  40  „  28-31  — 

273  0-7275  1  „  10  „  2838  0-55 

287  0-5698  0  „  32  „  28*39  0*52 


12 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  extent  to  which  it  occurs,  however,  varying  considerably  with  the 
temperature. 

The  table,  p.  11,  contains  a  summary  of  the   quantitative  results 
arrived  at  by  the  author.  J.  W. 

Action  of  Silver    Oxide    on   Magnesium  Nitrate.      By    A. 

KoRMiLiTZiN  {J.Uuss.  Ghem.  Soc,  22,  488 — 492). — Solutions  of  fre.shly 
crystallised  magnesium  nitrate,  Mg(N03)2  +  6H2O,  were  shaken  up  in 
the  dark  with  weighed  quantities  of  freshly  precipitated  silver  oxide. 
After  a  given  time,  the  solution  was  filtered  off,  and  both  it  and  the 
residue  analysed,  in  order  to  determine  the  proportion  of  silver  oxide 
which  had  been  converted  into  silver  nitrate.  The 
contains  a  summary  of  the  author's  results  : — 


following  table 


Duration  of  experiment. 


1  day 

2  days 
14      „ 


Percentage  change  with 


J-Normal 
Mg(N03)o. 


0-15 
0-17 
0-24 


Normal 

Mg(X03)2. 


0-41 
0-47 
0-68 


3-Normal 
Mg(N03)o. 


0-51 
0-54 
0-75 


The  amount  of  change  is  thus  not  proportional  to  the  concentra- 
tion of  the  magnesium  nitrate  solution,  although  it  is  so,  approxi- 
mately, when  we  pass  from  the  ^-normal  to  the  normal  solution. 

J.  W. 

Atomic  Weight  of  Copper.  By  T.  W.  Richaeds  (Ghem.  Neivs, 
65,  236—237,  244—245,  260—261,  265—268,  281—282,  293,  302— 
303;  66,  7—9,  20—21,  29—31,  47—48,  57—58,  74,  82—83;  compare 
Abstr.,  1891,  805). — The  atomic  weight  of  copper  is  deduced  from  : 
I.  The  analysis  of  cupric  sulphate.  11.  The  synthesis  of  cupric 
sulphate.  111.  The  analysis  of  cupric  oxide.  All  calculations  ai'e 
based  on  the  atomic  weights :  oxygen,  16'000 ;  barium,  137*10 ; 
bromine,  79'955 ;  carbon,  12-002;  hydrogen,  1-008;  silver,  107-930; 
sodium,  23-053  ;  sulphur,  32*060. 

The  standard  weights  used  (described  in  Proc.  Amer.  Acad.  Arts 
Sci.j  25,  196)  were  carefully  compared  with  the  standards  of  the 
Washington  Bureau  of  Weights  and  Measures.  Excepting  in  the  first 
series  of  experiments  on  cupric  sulphate,  the  method  of  weighing  by 
substitution  was  used.  All  weighings  were  reduced  to  the  vacuum 
standard.  « 

Full  details  are  given  of  the  methods  used  in  the  purification  of  the 
materials  and  reagents  employed. 

I.  Analysis  of  Cupric  Sulphate. — For  the  first  series  of 
analyses  the  cupric  sulphate  was  coarsely  powdered,  dried  to  constant 
weight  over  a  mixture  of  crystallised  and  partially  dehydrated  cupric 
sulphate,  and  the  copper  determined  by  electrolysis.  The  sulphuric 
acid  set  free  was  determined  by  sodium  carbonate  and  by  weighing 
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the  sodium  sulphate  formed.  In  the  third  place,  the  loss  of  water 
at  250°  was  also  determined.  The  sum  of  the  constituents  was  99*87, 
the  water  lost  at  250°  being  35'958  per  cent.,  whereas,  if  Cu  =  63"60 
or  63*33,  the  total  water  present  should  be  36*0695  or  36*109  respec- 
tively. 

In  the  second  series  of  analyses,  the  cupric  sulphate  was  dried  at 
255°  in  a  platinum  crucible,  and  then  treated  with  20  drops  of  pure 
sulphuric  acid,  and  the  whole  kept  at  366°  for  3J  hours.  There  "was 
a  further  loss  of  moisture,  amounting  to  0*108  per  cent,  of  the  crystal- 
lised sulphate.  The  dry  sulphate  was  dissolved,  and  the  clear  solution 
electrolysed  in  a  platinum  crucible,  previously  coated  inside  with 
copper.  After  120  hours,  the  weak  current  was  interrupted,  and  the 
acid  rapidly  washed  into  a  platinum  bottle.  Rather  less  than  the 
required  amount  of  sodium  carbonate  was  weighed  out,  ignited  at  a 
dull-red  heat  to  constant  weight,  dissolved  in  water,  and  added  to  the 
acid  in  the  bottle.  The  very  slight  excess  of  acid  was  titrated  with 
sodium  hydroxide,  using  methyl-orange  as  indicator.  The  neutral 
solution  was  evaporated,  and  the  residue  of  sodium  sulphate  fused  and 
weighed.     From  the  results  the  following  ratios  were  deduced : — 

XaoCOa :  Cu  =  106*108  :  63*606,  and  l^aSO^ :  Cu  =  142*166  :  63*595. 

Including  the  water  driven  off  between  255°  and  365°,  the  sum  of 
the  constituents  determined  reached  99*954. 

The  third  series  of  analyses  was  carried  out  by  the  same  method  but 
with  greater  refinement.  To  ascertain  whether  the  method  of  drying 
aifected  the  percentage  of  acid  present,  the  first  sample  was  not  dried, 
the  second  was  only  heated  at  250°,  the  third  was  heated  at  365°, 
after  addition  of  sulphuric  acid.  The  SO4  found  was  88*443,  38*435, 
and  38*431  per  cent,  in  the  three  cases. 

The  fourth  experiment  of  the  series  was  not  of  the  same  order  of 
accuracy.  The  SO4  was  weighed  as  BaS04.  The  adhering  barium 
chloride  being  estimated  and  allowed  for,  this  experiment  gave 
SO4  =  38*434  per  cent. 

This  series  gave,  as  the  sum  of  the  constituents  determined,  99*951. 
The  deficiency  was  proved  to  be  due  to  water  still  retained  at  360°. 
It  was  determined  by  heating  to  dull  redness,  and  estimating  the 
sulphuric  anhydride  driven  off  at  the  same  time.  The  difference 
between  the  loss  and  the  sulphuric  anhydride  driven  off  amounted  to 
0*042  per  cent,  as  a  mean  of  four  experiments,  varying  from  0*019  to 
0*055.     The  final  result  of  these  analyses  gave : — 

Water  lost  at  360—400° 36*067  per  cent. 

Water  lost  between  400°  and  redness. .  . .  0*042         ,, 

Copper , 25*449         „ 

SO4 38*436 

99*994 

There  is  an  unavoidable  excess  of  water,  due  to  mother  liquor 
enclosed  during  crystallisation. 
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RejectiDg  the  ratios  including  the  water  of   crystallisation,   the 
atomic  weight  of  copper  may  be  calculated  as  follows : — 

Experimental 
Ratio.  Lowest.  Highest.  mean, 

1.  (CUSO4  -  Cu) :  Cu  . .  (63-53)  63-62  63-593 

2.  Na-COg :  Cu 63-592  63-604  63-600 

3.  NasSOi :  Cu 63-59  63-61  63-607 

4.  NaaCOa :  CuSO*   '. .  . .        63-61  63-64  63-621 

5.  Na^SOi :  CuSU4 63-59  63-67  63-641 

6.  BaS04 :  Cu (63-57)  (63-63)  63603 

7.  BaSOi :  CUSO4 (63-54)  (63-69)  63-625 


Average 63-612 


Average  omitting  5  and  7  . .      63-605 

The  foregoing  experiments  furnish  data  for  the  calculation  of  the 
atomic  weight  of  sulphur.  As  the  average  of  eight  experiments, 
S  =  32-063 ;  omitting  three  experiments  of  less  value  than  the 
remainder,  S  =  32-075. 

II.  The  Synthesis  of  Cupric  Sulphate. — Cupric  sulphate  was 
synthesised  from  metallic  copper  and  from  cupric  oxide.  Pure  electro- 
lytic copper  was  dissolved  by  the  purest  nitric  acid  in  a  platinum 
bottle  supplied  with  bulb  tubes  to  act  as  a  spray  condenser.  The  solu- 
tion was  evaporated  with  a  slight  excess  of  pure  sulphuric  acid  in  a 
platinum  dish.  The  residue  was  gradually  heated  to  400°,  and  cooled 
in  a  phosphoric  anhydride  vacuum,  desiccator.  It  was  always  found 
to  contain  free  sulphuric  acid,  and  hence  no  trustworthy  results  were 
obtained.  The  cupric  oxide  (for  preparation  see  JProc.  Amer.  Acad. 
Arts  Sci.,  25,  199)  was  treated  in  the  same  manner  as  the  copper.  The 
average  percentage  of  cupric  oxide  in  the  sulphate  formed  was  49-838 
(three  experiments),  as  compared  with  49-856  if  Cu  =  63-6.  The 
close  agreement  is  due  solely  to  the  effect  of  opposing  errors. 

III.  The  Analysis  of  Cupric  Oxide. — The  cupric  oxide,  when 
tested  by  reduction  with  carbon  monoxide,  was  found  to  retain  no  appre- 
ciable amount  of  water  at  a  red  heat.  It  did  not  contain  any  carbonic 
anhydride  or  any  higher  oxides  or  nitrogen  oxides.  A  large  number 
of  experiments,  in  which  the  cupric  oxide,  after  varied  treatment,  was 
entirely  dissolved,  proved  :  (1.)  That  cupric  oxide,  prepared  by  igni- 
nition  of  the  oxynitrate  after  Hampe's  method,  contained  between 
four  and  five  times  its  volume  of  occluded  gas.  (2.)  Ignition  of  this 
oxide  at  bright  redness  expelled  a  portion  of  the  gas.  The  tempera- 
ture of  the  Ignition  was  apparently  higher  than  that  used  by  Hampe. 
(3.)  Beyond  a  certain  limit,  the  time  of  ignition  made  no  important 
diiierence.  (4.)  The  gas  was  not  absorbed  during  cooling.  (5.)  Speci- 
mens of  cupric  oxide,  prepared  in  different  ways,  contained  very 
different  amounts  of  gas. 

A  series  of  three  more  carefully  carried  out  experiments  on  pure 
cupric  oxide,  similar  to  that  used  in  the  synthesis  of  cupric  sulphate, 
gave  the  percentages  of  occluded  gases  as  0088  nitrogen  and  0*004 
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oxygen.  This,  applied  as  a  correction  to  the  two  best  results  obtained 
in  tlie  analysis  of  cupric  oxide,  gave  Cu  =  63'605. 

The  indirect  results  from  tbe  synthesis  of  cupric  sulphate  from  the 
oxide,  corrected  in  the  same  way,  gave  63'603. 

It  is  concluded  that  Hampe's  work  was  subject  to  serious  error,  for 
which  it  is  now  impossible  to  make  correction. 

A  summary  of  the  results  obtained  by  the  author  between  1887 
and  1891  gives,  for  the  atomic  weight  of  copper,  general  average  : 
(a)  of  11  series,  63*610;  (&)  of  43  determinations,  63'606.  Average 
of  the  five  most  trustworthy  series,  63*604.  W.  T. 

Ternary  Alloys.  Part  V.  Determination  of  Various  Critical 
Curves,  their   Tie  Lines   and   Limiting  Points.     By  C.  R.  A. 

Wright  (Proc.  Boy.  Soc,  50,  372—395;  compare  Abstr.,  1891,  1158). 
— The  author  has  continued  the  experiments  with  mixtures  of  chloro- 
form, water,  and  acetic  acid,  and  finds  the  average  composition  for  the 
"  limiting  point "  at  18°  to  be  42*16  per  cent,  of  chloroform,  16*21  of 
water,  and  41*63  of  acetic  acid.  It  is  noteworthy  that  the  chloroform 
and  water  are  here  present  almost  in  the  molecular  ratio  2CHCl3,5H20  ; 
this  may,  however,  be  merely  a  coincidence. 

The  percentages  of  lead,  tin,  and  zinc  contained  in  a  mixture  of 
these  metals  at  565 — 570°,  at  the  limiting  point,  are  approximately 
22,  35,  and  43  respectively,  whilst  at  750 — 850°  the  numbers  are  24, 
32,  and  44.  Tables  are  given  showing  the  composition  of  the  alloys 
of  the  metals  obtained  near  650°  ;  the  composition  corresponding  with 
the  limiting  point,  as  deduced  from  these,  is  22*5,  42*5,  and  35*0  per 
cent,  of  lead,  zinc,  and  tin,  respectively.  The  tie  lines  on  the  critical 
curve  show  two  maxima,  one  corresponding  with  the  molecular  com- 
pound Pb^Sn,  the  other  to  SnZn4.  The  ratio  between  lead  and  zinc 
at  the  limiting  point  approximates  to  PbZng  at  both  650°  and  800°. 

The  limiting  point  for  an  alloy  of  bismuth,  zinc,  and  tin,  at  650°, 
corresponds  with  percentages  of  18*5,  60*0,  and  21*5  of  these  metals 
respectively. 

For  alloys  of  lead,  zinc,  and  silver  at  about  800°,  the  limiting  point 
corresponds  to  48*2,  6*3,  and  45*5  per  cent,  of  the  respective  con- 
stituents. Lead  and  zinc  are  present  in  the  proportion  Ox  Pb2Zn,  not 
PhZufi,  as  when  tin  is  the  solvent.  The  effect  of  the  formation  of 
the  compounds  AgZng  and  Ag^Zn^  on  the  critical  curve  is  very 
marked. 

The  critical  composition  at  about  750°  for  alloys  of  bismuth,  zinc, 
and  silver  is  33*12,  22*25,  and  44*63  per  cent,  respectively,  represent- 
ing a  ratio  between  bismuth  and  zinc,  approximately  indicated  by 
BiZua ;  when  tin  is  the  solvent  metal,  the  corresponding  ratio  is  nearly 
represented  by  BiZuio.  The  formation  of  the  compounds  AgZng  and 
Ag^Zug  is  indicated  on  this  critical  curve,  just  as  on  that  of  the  lead- 
zinc-silver  alloys.  W.  J.  P. 

Certain  Points  in  the  Interaction  of  Potassium  Permanganate 
and  Sulphuric  Acid.  By  P.  A.  Gooch  and  E.  W.  Dannee  (Amer. 
J.  Sci.  [3],  44,  301— 310).— Jones  (Trans.,  1878,  95),  and  more 
recently  Brauner,  have  observed  the  evolution  of  oxygen  from  solu- 
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tions  of  potassium  permanganate  and  sulplinric  acid  during  oxidation 

effected  by  their  means.  The  authors  also  find  this  to  be  the  case, 
and  that  the  decomposition  of  the  permanganate  by  the  acid  increases 
with  the  amount  of  acid  present,  the  time  of  action,  and  increase  of 
temperature.  A  20  per  cent,  solution  of  the  acid  produces  no  appre- 
ciable effect  at  ordinary  temperatures,  and  under  exposures  of  a  few 
hours  only.  In  five  days,  however,  a  very  considerable  action  takes 
place  at  the  ordinary  temperature,  and  heating  the  mixture  of  acid 
and  permanganate  to  80°  for  an  hour  and  a  half  is  closely  comparable 
in  its  effect  with  that  brought  about  by  the  five  days'  action  at  the 
ordinary  temperature. 

It  appears,  from  further  experiments,  that  the  change  is  brought 
about  by  a  tendency  towards  reduction  on  the  part  of  the  acid.  When 
the  acid  is  not  present  in  proportion  greater  than  50  per  cent,  of  the 
mixture,  in  the  early  stages  of  the  action  the  oxygen  lost  by  the 
permanganate  is  liberated,  but  later  on  the  decomposition  of  the 
permanganate  results  in  the  precipitation  of  manganese  in  the  form 
of  a  higher  oxide,  or  in  the  retention  of  the  manganese  in  solution  in 
the  form  of  a  higher  sulphate.  H.  C  - 

The  Passive   State    of   Iron   and  Steel.     Part   III.     By   T. 

Andrews  {Proc.  Boy.  Soc,  49,  481 — 488 ;  compare  Abstr.,  1891, 
250). — Considerable  differences  are  to  be  observed  between  the 
relative  passivities  of  wrought  iron  and  hard  and  soft  cast  steels, 
Bessemer  steels  and  Siemens  steels  ;  variations  in  the  chemical  com- 
position and  physical  stracture  of  the  metals  greatly  influence  the 
passive  state.  Wrought  iron  was  found  to  be  less  passive  than  the 
steels  employed,  being  electropositive  to  them  when  placed  in  nitric 
acid ;  the  difference  of  potential  established  between  the  two  metals 
was  in  some  cases  as  much  as  0*1  volt.  In  some  instances  the 
wrought  iron  did  not  become  electropositive  until  immersed  for 
2  to  3  hours  in  the  acid ;  the  difference  in  potential  then  gradually 
increased,  showing  that  the  wrought  iron  was  slowly  becoming  less 
positive  than  the  steel.  Wrought  iron  is  electronegative  to  tungsten 
steel,  and  is  hence  more  passive  than  the  metal.  The  E.M.F. 
developed  in  circuit  between  wrought  iron  and  soft  steels  containing 
but  little  combined  carbon,  when  immersed  in  cold  nitric  acid 
(sp.  gr.  1'42),  is  much  less  than  that  developed  with  hard  steels  con- 
taining more  combined  carbon.  Steels  containing  a  high  percentage 
of  combined  carbon  are  more  passive  than  those  containing  a  smaller 
quantity.  W.  J.  P. 

Action  of  Nitric  Acid  on  Potassiam  Bichromate.  By  G.  C. 
Schmidt  (Ber.,  25,  2917— 2918).— In  1871,  Darmstadter  described 
the  formation  of  two  crystalline  compounds,  Cr205(OK)N02  and 
Cr308(OK)N02,  by  the  action  of  nitric  acid  on  potassium  dichrom- 
ate  (this  Journ.,  1871,  199).  The  author,  repeating  Darmstadter's 
experiments,  obtained  potassium  tetrachromate,  K2Cr40i3,  but  was 
unable  in  any  way  to  obtain  a  compound  containing  nitrogen.  The 
substances  Darmstadter  obtained  were  undoubtedly  mixtures  of  the 
tetrachromate  with  potassium  nitrate.  L.  T.  T. 
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Ammonium  Chromates.  By  E.  Maumen^  (Bull.  Soc.  GMm. 
[3],  7,  174 — 179). — Concentrated  aqueous  chromic  acid  or  potassium 
dichromate,  whea  neutralised  by  ammonia,  deposits  ammonium  chrom- 
ate,  (NH4)2Cr04,  in  yellow,  crystalline  tufts,  which  resemble  those  of 
the  potassium  salt,  but  soon  lose  ammonia,  and  change  into  the  di- 
chromate. The  salt  is  best  crystallised  by  evaporating  the  slightly 
ammoniacal  solution  over  quicklime,  and  should  be  kept  in  sealed 
vessels. 

Ammonium  chromate  yields  a  brown  oxide,  Cr02,  when  heated  at 
204°,  identical  with  the  oxide  which  was  described  by  Vauquelin  as  pre- 
cipitated on  heating  the  aqueous  solution,  although  in  all  probability  it 
is  formed  only  on  the  superheated  sides  of  the  vessel.  When  the  tem- 
perature is  raised  to  220 — 225°,  explosive  decomposition  occurs,  and 
the  oxide  CrO  is  formed,  which,  however,  takes  fire  at  once,  and 
burns  to  the  green  oxide  Cr203 ;  it  is  probable  that  the  compound 
]Sr2H4Cr03  is  formed  as  an  intermediate  product.  The  brown  oxide 
is  soluble  in  aqueous  chromic  acid  or  alkaline  dichromates,  forming 
brown  solutions,  from  which  it  is  reprecipitated  by  excess  of  water. 

The  deliquescent,  crystalline,  double  chromate  of  ammonium  and 
potassium,  (NH4)2Cr04,K2Cr04,  prepared  by  dissolving  potassium  di- 
chromate in  concentrated  aqueous  ammonia,  and  evaporating  the 
yellow,  syrupy  solution  over  quicklime,  turns  brown  at  240°,  owing 
probably  to  the  formation  of  the  chromate  of  a  base  N2H6O,  and  is 
completely  decomposed  at  270°,  the  green  oxide  Cr203  remaining. 

Jn.  W. 
Preparation  of  Vanadyl  Trichloride:  Extraction  of  Vanadium 
from  its  Ores.  By  L.  L'Hote  (Ann.  GJiim.  Phys.  [6],  22,  407— 
412). — For  the  extraction  of  vanadium  from  its  ores  the  author 
takes  advantage  of  the  volatility  of  vanadyl  trichloride.  The  finely 
divided  mineral  is  intimately  mixed  with  about  one-quarter  of  its 
weight  of  lamp-black  and  a  little  oil,  and  ignited  to  volatilise  the 
arsenic  and  zinc ;  the  calcined  product  is  then  slowly  heated  to  300° 
in  a  stream  of  dry  chlorine,  and  the  vanadyl  trichloride  collected  in 
tubes  immersed  in  a  freezing  mixture. 

When  it  is  desired  to  determine  the  quantity  of  vanadium  in  an 
ore,  the  above  method  is  employed,  and  the  vanadyl  trichloride  is 
collected  in  a  series  of  bulbs  containing  distilled  water ;  the  vanadic 
acid  is  then  reduced  with  zinc,  and  estimated  volumetrically  with 
the  aid  of  potassium  permanganate- 
Samples  of  bauxite,  examined  in  this  way,  were  found  to  contain 
0*03  to  0"05  gram  of  vanadium  per  kilo.  ;  two  samples  of  pitchblende 
from  Bohemia  contained  1*62  and  1'40  grams  of  vanadium  per  kilo, 
respectively.  ^F.  S.  K. 

Refining  Gold,  Silver,  and  Platinum.  By  H.  K.  Warren 
(Chem.  News,  66,  140 — 141)-, — Gold  is  separated  from  its  alloys  by 
melting  them  with  2^  times  their  weight  of  silver,  then  parting  with 
nitric  acid  ;  the  silver  being  subsequently  precipitated  by  copper  and 
the  latter  metal  by  iron.  By  treating  silver  platinum  alloya  with 
nitric  acid,  all  the  former  and  all  or  part  of  the  latter  metal  are  dis- 
solved ;  but  by  precipitating  both  metals  from  this  solution  by  copper, 
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and  again  treating  the  precipitate  with  nitric  acid,  the  silver  only  is 
dissolved.  D.  A.  L. 


Mineralogical   Chemistry. 


Beyrichite  from  Altenkirchen.  By  H.  Laspeyres  {Zeit.  Kryst. 
Min.^  20,  535 — 550). — An  examination  of  this  very  rare  mineral 
from  the  Lammerichskaule  mine,  at  Altenkirchen,  in  the  Siegen  dis- 
trict, has,  in  the  main,  confirmed  the  results  published  by  Liebe  in 
1871.  Beyrichite  bears  the  same  relationship  to  millerite  that  augite 
does  to  uralite.  Beyrichite  is  the  mother  mineral  from  which 
millerite  has  been  formed  by  a  rearrangement  of  the  molecules.  Both 
minerals  have  the  same  crystalline  form  and  composition,  but  different 
physical  properties.  Analysis  of  beyrichite  gave  results  in  accord 
with  the  formula  (JSriCoFe)S.  B.  H.  B. 

Cobaltiferous  and  Nickeliferous  Iron  Pyrites  from  Miisen. 

By  H.  Laspeyres  {Zeit.  Kryst.  Min.,  20,  553— 555).— The  crystals 
examined  by  the  author  occurred  in  a  fissare  in  brown  spar  at  the 
Heinrichssegen  mine,  at  Miisen.  Analysis  gave  the  following 
results : — 

S.  Fe.  Co.  Ni.  Total. 

51-35        42-68         1-97        4-13        100-13 

The  mineral  appears  to  consist  of  a  crystal  of  iron  ppntes  covered 
by  a  parallel  deposition  of  polydymite  crystals  on  its  surface. 

B.  H.  B. 

Pseudobrookite,  Haematite,  and  Anhydrite  as  Sublimation 
Products.  By  B.  Doss  (Zeit  Kryst.  Min.,  20,  566— 587).— The 
author  describes  the  occurrence  of  pseudobrookite,  haematice,  and 
anhydrite  as  sublimation  products  in  the  fuimaces  of  the  Herman ia 
soda  works  at  Schonebeck.  Numerous  other  minerals  of  recent 
formation  have  previously  been  found  at  the  same  works,  the  list 
including:  (1)  specular  iron  ore,  (2)  magnetite,  (3)  iron  pyrites, 
(4)  magnetic  pyrites,  (5)  a  tetragonal  calcium  aluminium  silicate  iso- 
morphous  with  gehlenite,  (6)  a  calcium  silicate,  (7)  crystallised  lime, 
(8)  glauberite,  (9)  gaylussite,  (10)  rhombic  silico-carbonate,  and 
(11)  octahedral  crystals  of  sodium  fluorophosphate  (NaF,2Na3P04  + 
I8H2O),  with  1-2  to  1-3  per  cent,  of  vanadic  acid.  Pseudobrookite 
has  not  hitherto  been  found  as  a  sublimation  product  in  technical 
working.  The  analysis  of  the  Schonebeck  product  gave  results  in 
accord  with  the  formula  FegTiOs.  B.  H.  B. 

Soda  from  the  Alkaline  Waters  of  Owen's  Lake.    By  E.  Le 

Neve  Foster  (Zeit.  Kryst.  Min.,  20,  631 ;  from  Proc.  Colorado  Sci.  Soc, 
3,  245 — 254). — The  author  describes  the  manner  in  which  soda  is  ob- 
tained from  the  highly  alkaline  water  of  Owen's  Lake  in  Myo  Co., 
California.  The  lake,  which  is  at  an  altitude  of  some  3,600  feet,  lies 
in  a  basin  apparently  of  volcanic  origin  between  the  Sierra  Nevada 
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mid  the  Myo  chain  of  mountains.  The  lake  has  no  ontlet  and  its 
chief  foederis  the  Owen's  River,  coming  in  from. the  north.  The  com- 
position of  the  water  is  as  follows  : — 

SiOs.        MgCOa.        KCl.  NaCl.         Na2S04.     "Na^B^Oj.     NajCOa. 

0-220      0-055       3-137       29-415       11-080      0-475       26-963 

HNaCOg.  AlsOa.FeoOa.  Total. 

5-715  0-038  77-098 

The  water  of  Lake  Albert  contains  39-172,  Mono  Lake  53*473,  and 
Lake  Bagtown  129-01  of  solids  per  litre.  The  water  is  pumped  into 
reservoirs,  and  the  soda  obtained  by  evaporation.  In  1889,  in  this 
way  1,000  tons  of  soda  was  obtained,  and  in  1890  double  that  amount. 

B.  H.  B. 

Synthesis  of  Minerals  of  the  Hauyn  Group.  By  J.  Morozie- 
AVicz  (Jahrb.  f.  Min.,  1892,  ii,  Mem.  139 — 141). — It  has  been  shown  by 
Lemberg  that  hauyn  and  sodaiite,  at  an  intense  heat,  lose  sulphuric 
acid  and  chlorine  respectively.  For  this  reason,  it  has  been  found 
impossible  to  prepare  these  minerals  artificially  in  a  crystalline  state. 
The  results  of  the  author's  experiments  on  the  synthesis  of  hauyn  are 
as  follows : — 1.  A  mixture  of  65  parts  of  Si02,3H20  with  44  parts  of 
Al203,3H20  and  33  parts  of  gypsum  was  heated  for  6  hours  in  an 
excess  of  Glauber's  salt  in  a  platinum  crucible.  The  melted  mass 
was  treated  with  cold  distilled  water,  filtered,  and  washed  until  the 
filtrate  gave  no  precipitate  with  barium  hydroxide.  The  resulting 
product,  an  infusible,  greyish  powder,  was  found  under  the  micro- 
scope to  contain  crystals  of  hauyn.  2.  The  same  mixture  treated 
with  molten  sodium  sulphate  and  sodium  chloride  gave  some  very 
fine  and  regular  crystals,  together  with  columnar  twin  crystals  of 
sodaiite.  3.  The  same  mixture  inserted  in  sodium  chloride  alone 
gave  crystals  apparently  consisting  of  pure  sodaiite.  The  author  is 
continuing  his  experiments  with  a  view  of  attaining  further  informa- 
tion regarding  the  processes  obtaining  in  the  formation  of  hauyn  and 
Sodaiite  in  lava.  B.  H.  B. 

The  Chlorite  Group.  By  G-.  Tschermak  and  E.  Ludwig  (Jahrb, 
f.  Min.,  1892,  ii,  Ref.  227—232 ;  from  Min.  petr.  Mitth.,  12,  32—39).— 
Numerous  analyses  are  given  in  support  of  Tschermak's  theory  that 
the  chemical  structure  of  the  chlorites  may  be  explained  by  dividing 
this  group  of  minerals  into  two  sub-groups,  orthochlorites  and  lepto- 
chlorites.  The  orthochlorites  are  believed  to  be  mixtures  of  two  end 
products,  serpentine  and  amesite  ;  whilst,  for  the  leptochlorites  four 
other  fundamental  compounds  are  assumed,  strigovite,  chloritoid,  and 
two  derivatives  of  amesite.  Representing  these  minerals  by  symbols, 
the  chlorites  may  be  classed  as  follows  : — 

A.  Orthochlorites. — Pennine,  SpaAtg ;  clinochlore,  SpAt ;  prochlorite, 
SpsAta  to  SpsAtv ;  corundophilite,  SpaAtg  to  SpAt4 ;  amesite,  SpAti 
to  At. 

B.  Leptochlorites. — I.  Daphnite,  (At'At)5Sp4;  chamoisite,  (At'At)3Sp«- 
II.  Metachlorite,  (StAt3)2Sp3 ;  clementite,  (StAt2)2Sp;  cronstedtite 
StAtj  euralite,  StiAta  (strigovite  =  St).      III.  Diabantite,  Ct^Sp? 

3—2 
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aplirosiderite,  (CtAt)6Sp4 ;    delessite,  (CtAt)2Sp6  to  CtSp  ;    rumfite, 
(CtAt")4Sp  (chloritoid  =  Ct). 

C.  Mixed  Alteration  Products. — Tabergite,  pyrosklerite,  loganite,. 
pseudophite,  vermiculite,  hallite,  berlanite,  enophite. 

D.  Chlorites  not  yet  Defined. — Epichlorite,  grengesite,  melanolith. 

B.  H.  B. 
Meteoric  Iron.     By  E.  Cohen  and  E.  Weinschenk  {Jahrh.  f.  Min., 
1892,  ii,  Kef.  244 — 246  ;  from  Annalen  des  k.Jc.  Naturhistorischen  Hof- 
Tnuseums,  6,  131 — 165). — The  authors  have  endeavoured  to  solve  a 
number  of  problems  connected  with  meteoric  iron. 

1.  Cohenite  seems  to  be  confined  to  the  Arva  group.  The  compo- 
sition of  cohenite  from  the  Magura  meteoric  iron  is  in  accord  with 
the  formula  (reNiCo)3C,  whilst  that  of  the  iron  carbide  from  the- 
Wichita  meteoric  iron  is  in  accord  with  the  formula  (reNiCo)4C. 

2.  The  composition  of  schreibersite  is  in  many  cases  constant  in 
that  the  ratio  of  Fe  +  Ni  +  Co  to  P  is  fixed ;  its  formula  being- 
(Ee!N'iCo)3P.  The  new  analyses  of  schreibersite  from  the  Toluca,. 
Grlorieta  Mountain,  and  Hraschina  meteorites  confirm  this  view. 

3.  The  theory  propounded  by  E.  Cohen  that  the  hexahedral  iron 
(kamazite)  has  a  constant  composition  (about  7  per  cent.  Ni  +  Co) 
is  supported  by  the  analysis  of  the  meteoric  iron  from  the  Hex  River 
Mountains,  Cape  Colony.  The  mean  composition  of  kamazite 
corresponds  with  the  formula  FeuNi. 

4.  Two  varieties  of  taenite  occur  in  meteoric  iron.  One  is  tin- 
white,  flexible,  rich  in  Ni  -|-  Co,  and  contains  no  appreciable  quantity 
of  carbon.  To  this  class  belongs  the  taenite  from  the  Toluca,  the- 
Wichita,  and  the  Glorieta  Mountain  meteorites.  The  second  variety- 
presents  a  more  greyish  colour,  less  lustre,  less  flexibility,  and  less 
nickel  and  cobalt,  whilst  carbon  is  present  in  appreciable  quantities. 
To  this  class  belongs  the  tsenite  from  the  Staunton  and  Magura 
meteorites.  B.  H.  B. 
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Absorption  of  Oxygen  and  Formation  of  Carbonic  Anhydride 
in  Human  Respiration.  By  W.  Marcet  (Proc.  Boy.  Soc,  50. 
58 — 75;  compare  Abstr.,  1891,  1270). — From  experiments  made  on 
two  healthy  persons,  one  63  and  the  other  21  years  of  age,  the  author 
arrives  at  the  following  conclusions  : — (1.)  The  percentage  of  carbonic 
anhydride,  oxygen,  or  nitrogen  in  the  air  expired  alters  with  the 
person  experimented  on,  but  the  proportion  of  each  gas  varies  but 
slightly  up  to  a  period  of  about  4^  hours  after  the  midday  meal. 
(2.)  The  mean  ratio  between  the  oxygen  consumed  and  the  carbonic 
anhydride  exhaled  is  0'871.  (8.)  The  mean  volume  of  oxygen 
absorbed  per  minute  is  34"3  c.c.  (4.)  The  mean  volume  of  oxygen 
absorbed  is  0*75  per  cent,  of  the  air  inspired,  and  was  nearly  the  same 
with  both  subjects.  3'63  per  cent,  of  the  oxygen  inhaled  was 
absorbed.  (5.)  The  mean  weight  of  oxygen  consumed  per  hour  by 
the  older  man  was  0'355  gram  per  kilo,  of  body  weight ;  the  weight' 


PHYSIOLOGICAL   CHEMISTRY.  21 

absorbed  by  tlie  younger  man  was  0"380  gram.  (6.)  The  weight  of 
carbonic  anhydride  expired  was  notably  greater  in  the  younger  than 
in  the  older  man,  and  corresponded  approximately  with  the  greater 
consumption  of  oxygen  by  the  former. 

The  following  results  were  obtained  from  an  investigation  into  the 
respiration  of  air  containing  2'5 — 4  per  cent,  of  carbonic  anhydride : — 
(1.)  The  proportion  of  oxygen  in  the  air  expired  is  slightly  greater 
than  in  ordinary  breathing.  (2.)  The  mean  ratio  of  oxygen  absorbed 
and  the  carbonic  anhydride  expired  is  small,  being  0'654  and  0'567 
for  the  older  and  younger  man  respectively,  as  against  a  mean  of 
0*871  in  ordinary  breathing.  (3.)  The  volume  of  oxygen  absorbed  is 
3 — 4  times  as  great  as  in  ordinary  breathing.  (4.)  The  proportion  of 
oxygen  absorbed  from  the  air  inspired  is  about  twice  as  great  as  when 
pure  air  is  breathed.  (5.)  The  weight  of  oxygen  consumed  by  the 
body  undergoes  an-  increase  of  about  20  per  cent.  (6.)  The  total 
weight  of  carbonic  anhydride  expired  is  reduced  by  about  12  per  cent. 
When  such  air  is  breathed,  therefore,  a  considerable  amount  of  oxygen 
must  remain  in  the  blood  to  be  transformed  into  an  excess  of  carbonic 
anhydride  in  addition  to  the  proportion  required  for  the  other 
functions  of  the  body.  W.  J.  P. 

Action  of  Fatiguing  Muscular  Work  on  the  Respiratory 
Interchange.  By  A.  Loewy  (PflUger's  ArcMv,  49,  405 — 422).— 
During  ordinary  muscular  activity  the  combustion  processes  in  the 
body  take  the  same  direction  as  during  rest ;  this  is  shown  by  the 
Tespiratory  quotient  remaining  constant.  When  the  work  becomes 
■excessive,  this  normal  is  upset  and  the  respiratory  quotient  rises.  The 
muscular  katabolism  is  not  directly  dependent  on  the  work  actually 
performed,  but  on  the  amount  of  muscular  energy  expended  ;  this  is 
a  variable  quantity,  as  under  favourable  conditions  muscle  works 
more  economically  (that  is,  with  a  less  loss  of  heat)  than  when  the  con- 
ditions are  unfavourable  ;  one  of  the  unfavourable  conditions  is  fatigue. 
In  other  words,  during  fatigue  more  muscular  activity  is  expended  in 
■doing  a  given  amount  of  work,  than  when  the  muscle  is  fresh.  At  the 
end  of  a  period  of  work  the  respiratory  processes  remain  increased  for 
ft  few  minutes ;  if,  however,  fatigue  has  supervened,  or  the  work  has 
been  done  under  unfavourable  conditions  (for  instance,  with  an 
insufficient  supply  of  oxygen),  the  respiratory  exchanges  remain  dis- 
turbed for  a  longer  period.  W.  D.  H. 

Influence  of  Acetic  Acid  on  Gaseous  Metabolism.    By  A. 

MallIiyee  {Ffluger's  ArcJiiv,  49,  460— 477).— When  cellulose  is  in- 
gested, it  undergoes  certain  putrefactive  changes  leading  to  the  forma- 
tion of  carbonic  anhydride,  methane,  acetic,  and  butyric  acids.  In 
estimating  the  nutritive  value  of  cellulose,  it  is  therefore  important 
that  we  should  know  the  effect  which  these  fatty  acids  have  on  meta- 
bolism. The  present  experiments  were  made  on  rabbits,  and  chiefly 
with  acetic  acid,  which  was  intravenously  injected  as'sodium  acetate. 
It  was  found  that  the  quantity  of  oxygen  used  by  the  animal  was  in- 
•creased  during  and  after  the  injection  and   that  the  carbonic  an- 
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hydride  produced  fell  relatively ;  the  respiratory  quotient  was  con- 
sequently lower  ;  in  four  experiments  the  R.Q.  was  as  follows  : — 

1. 

Before  injection 1*04 

During  injection 0'86 

After  injection 0*76 

Other  changes  noted  were  increased  alkalinity  of  urine  and  of  the 
blood,  due,  doubtless,  to  the  conversion  of  acetate  into  carbonate. 

The  sinking  of  the  respiratory  quotient  shows  that  some  acetic 
acid  was  burnt  up  ;  the  theoretical  R.Q.  of  acetic  acid  is  0'5.  The 
R.Q.  found  never  sank  so  low  as  this,  showing  that  other  materials  in 
the  body  were  being  simultaneously  oxidised.  It  is,  however,  con- 
sidered that  any  sparing  action  exercised  by  the  acetic  acid  formed 
from  cellulose  would  be  more  than  counterbalanced  by  the  increased 
work  thrown  on  the  digestive  organs,  and  a  consequent  larger 
necessary  supply  of  oxygen. 

Nutritive  Value  of  Cellulose.  By  N.  Zuxtz  (Pfluger's  Archivy 
49,  477-^— 483). — This  paper  consists  of  remarks  of  a  general  nature 
on  the  foregoing,  and  a  critical  review  of  those  researches  which  have 
attempted  to  show  that  cellulose  has  any  great  nutritive  value. 

W.  D.  H. 

Besearches  on  Blood.  By  L.  Lilienfeld  (Chem.  Centr.,  1892, 
ii,  82—83;  from  Arch.  Fhysiol,  1892,  115— 154).— The  small  plates 
which,  besides  the  red  and  white  corpuscles,  exist  in  the  blood  have 
been  examined  by  treating  them  with  an  artificial  digestive  fluid ;  they 
were  found  to  consist  of  a  granular  portion,  nuclem,  and  a  homogeneous 
portion,  chiefly  albumin.  The  nucle'in  is  separated  out  by  the  pepsin 
ferment  from  its  compound  with  albumin  which  exists  in  the  plates, 
and  can  then  be  identified  by  its  chemical  reactions.  C.  F.  B. 

Some  Results  of  Transfusion.  By  H.  C.  Geelmuyden  (Arch. 
Anat.  und  Physiol.,  physiol.  Ahth.,  1892,  480 — 496). — If  a  large  quan- 
tity of  living  blood  is  introduced  into  the  vascular  system  of  a  dog, 
the  animal  remains  healthy.  Its  excretion  of  nitrogen  is,  however, 
increased  for  several  days.  The  increase  is  not  from  excess  of  proteid 
food,  and  the  body  weight  does  not  fall.  The  increase  of  nitrogen 
can  be  accounted  for  by  the  excess  of  nitrogenous  matter  introduced 
into  the  blood.  The  increase  lasts  as  long  as  the  increase  in  the  blood 
•constituents  does;  when  this  reaches  a  maximum,  the  new  blood  is 
katabolised  and  the  animal,  as  regards  both  blood  and  nitrogenous 
output,  returns  to  the  normal.  Extravasation  of  blood  is  never  found. 
The  opinion  is  expressed  that  the  seat  of  the  destruction  of  the  cor- 
puscles is  the  blood  stream  itself.  There  is,  however,  no  solution  of 
the  haemoglobin  from  the  corpuscles ;  not  once  was  the  serum  found 
to  be  red.  W.  D.  H. 

Pancreatic  Juice  in  Different  Animals.    By  V.  D.  Harris  and 

W.  J.  Gow  (/.  Physiol.,  13,  469— 492).— From  the  examination  of  the 
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ferments  of  the  pancreas  in  a  large  number  of  animals,  tlie  trjptic 
ferment  was  far  the  most  constantly  present  and  the  more  resistant ; 
then  the  rennetic,  and  then  the  diastatic.  The  fat  splitting  ferment 
is  often  absent,  and  it  is  always  readily  destroyed,  for  instance,  by 
preserving  the  pancreas  in  alcohol.  No  special  fat-emulsifying  agent 
was  ever  found.  Of  the  animals  examined,  four  only  (man,  pig,  ox, 
sea-eagle)  were  in  the  first  class  as  regards  the  activities  of  all  their 
pancreatic  ferments. 

A  few  experiments  with  pancreases  removed  from  individuals  who 
had  died  of  wasting  disease  showed  that  the  activity  of  the  ferments 
was  much  diminished. 

In  pig's  pancreas,  no  inversive  ferment  was  found.  Fresh  pig's 
pancreas,  however,  converts  raw  starch  into  dextrin,  bat  not  into 
dextrose.  The  diastatic  action  on  cooked  starch  was  not  hindered  by 
the  presence  of  phenol  (1  in  130)  or  of  mercuric  chloride  (1  in  1000). 

W.  D.  H. 

Conversion  of  Maltose  into  Dextrose.  By  L.  E.  Shore  and 
M.  C.  Tebb  (Proc.  Physiol.  Soc,  1892,  19— 20).— Various  organs 
(intestinal  wall,  pancreas,  lymphoid  structures)  were  dried  at  a  low 
temperature  and  added  to  solutions  of  maltose.  The  largest  change 
was  obtained  with  the  intestinal  raucous  membrane  from  the  pig. 
After  21  hours'  action  in  the  warm  bath,  the  sugars  present  were  19  per 
cent,  maltose,  and  81  per  cent,  dextrose.  In  another  experiment  (the 
mucous  membrane  being  freed  from  Peyer's  patches),  the  numbers 
were  35'3  and  64* 7  respectively.  The  Peyer's  patches  gave  63"3  and 
36*7.  Brown  and  Heron  found,  on  the  contrary,  that  lymphoid  tissue 
was  more  active  than  ordinary  mucous  membrane.  In  the  present 
research,  lymphatic  gland  gave  72  and  28.  With  pancreas,  the  action 
was  still  less,  76  and  24.  Pancreatic  extracts  gave  only  a  trace  of 
dextrose  after  24  hours. 

The  experiments  show  that  the  change  of  maltose  into  dextrose  is 
not  accomplished  by  the  pancreas  but  by  the  intestine,  and,  further, 
not  so  much  by  the  lymphoid  tissue  as  by  the  mucous  membrane  of 
the  gut ;  but  whether  it  is  effected  by  the  secretion  poured  out  into 
the  intestinal  cavity,  or  by  the  cells  through  which  the  solutions  pass 
during  absorption,  is  not  indicated  by  these  experiments. 

W.  D.  H. 

Fluorine  Compounds  in  the  Organism.  By  J.  Brandl  and 
H.  Tappeiner  (Zeit.  Biol.,  27,  518 — 539). — Experiments  on  dogs 
which  were  fed  on  food  admixed  with  sodium  fluoride  show  that  the 
soluble  fluorine  compound  administered  causes  an  increase  in  the 
amount  of  that  element  in  the  body.  A  great  part  is  deposited  in 
the  bones  in  the  form  of  a  crystalline  compound,  which  probably  is 
identical  with  fluor-spar.  W.  D.  H. 

Absorption  of  Iron.  By  A  J.  Kunkel  {Pfluger's  Archiv,  50, 
1 — 24). — The  present  experiments  on  animals  show  that  small 
quantities  of  iron  are  absorbed  when  that  metal  is  administered  in 
the  form  of  inorganic  salts.  It  appears  to  collect  in  the  liver.  It  is 
possible  that  these  substances  may  be  changed  in  the  intestine  into 
something  like  Bunge's  hsematogen  before  absorption.     These  hoema- 
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togenous  substances  appear  to  be  ill-defined  at  present  as  chemical 
units,  and  it  is  probable  that  the  organic  iron  compounds  in  various 
foods  are  not  all  identical.  W.  D.  H. 

Demonstration  of  the  Presence  of  Iron  in  Chromatin  by 
Microchemical  Methods.  By  A.  B.  Macallum  {Froc.  Roy.  Soc, 
50,  277 — 286). — The  presence  of  iron  in  the  chromatin  of  cellular 
elements  of  such  tissues  as  are  almost  free  from  haematin  may  be 
proved  by  running  a  drop  of  freshly  prepared  ammonium  sulphide 
on  to  the  fresh  section  ;  a  cover  glass  is  then  placed  on  the  latter  and 
the  edges  sealed  with  glycerol.  On  maintaining  the  preparation  at  a 
temperature  of  60'^  for  some  days,  the  chromatin  nodules  become 
stained  light  green  to  black,  thus  proving  the  presence  of  iron.  Al- 
buminate iron  or  inorganic  iron  compounds  may  be  previously 
removed,  if  necessary,  by  treatment  with  Bunge's  fluid. 

Iron  was  found  in  the  chromatin  of  the  cells  of  numerous  organs 
and  tissues  of  Necturus,  Oniscus,  and  various  placentae.  It  is  also 
present  in  the  chromatin  of  the  pollen  cells  of  DianthuSj  Cucurhitaj 
Narcissus,  and  Hyacinthus,  and  in  the  gonidia  of  Gystopus  candidtus. 

W.  J.  P. 

Absorption  of  Fats.  By  O.  Frank  {Arch.  Anat.  und  Physiol., 
physioL  Ahth.,  1892,  497 — 512). — In  some  experiments  on  dogs, 
analysis  of  the  intestinal  contents  shows  that,  when  the  thoracic  duct 
is  ligatured,  a  very  large  absorption  of  the  fatty  acids  from  the  fat 
in  the  food  goes  on.  A  few  analyses  of  the  blood  were  performed, 
but  these  appear  to  be  insufficient  for  purposes  of  comparison.  Most, 
however,  show  a  rise  in  the  percentage  of  fat  and  lecithin  as  compared 
with,  the  normal.  Soaps  and  cholesterol  are  apparently  unaltered  in 
quantity.  W.  D.  H. 

Nutritive  Value  of  Alcohol.  By  F.  Strassmann  {Fflilger's  Archiv, 
49,  315— 330).— The  statement  of  Bodlander  {ibid.,  32)  that  95  per 
cent,  of  the  alcohol  taken  under  ordinary  conditions  is  used  by  the 
organism  should  be  amended;  the  correct  number  is  90  per  cent. 
Without  entering  into  the  question  of  the  therapeutic  value  of  alcohol, 
it  is  thus  seen  that  it  is  a  nutritive  agent.  There  are,  however,  many 
other  substances  with  the  same  or  even  greater  nutritive  value, 
without  the  poisonous  action  of  alcohol.  W.  D.  H. 

Digestibility  and  Nutritive  Value  of  Bread.  ByN.  Zuntz  and 
A.  Magnus-Levt  (Pfliiger's  Archiv,  49,  438 — 460). — In  men  not 
doing  excessive  mechanical  work,  more  than  half  of  the  oxygen  used 
up  is  consumed  in  muscular  activity. 

A  diet  very  poor  in  proteid  is  well  assimilated  by  the  human 
digestive  tract ;  and  addition  of  starch  to  bread  does  not  impair  its 
nutritive  value.  One  must  not,  however,  go  too  far  in  the  restriction 
of  proteid.  No  injurious  influence  was  observed  by  the  addition  of 
60  grams  of  alcohol. 

During  feeding  on  white  bread  and  butter,  the  digestive""  work 
requires  at  least  10  per  cent,  more  oxygen  than  when  the  digestive 
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organs  are  at  rest ;  and  more  than  5  per  cent,  of  the  nutriment  given 
is  consumed  in  the  assimilation  of  food,  W.  D.  H. 

Formation  of  Sugar  in  the  Liver.  By  J.  Seegen  (Ghem.  Gentr., 
1892,  ii,  84;  from  Arch.  Physiol,  1892,  34— 53).— A  reply  to  Pfliiger 
(Ghem.  Gentr.,  1891,  ii,  713,  and  1892,  i,  37),  upholding  the  author's 
view  that  sugar  is  produced  by  the  normal  action  of  the  liver.  He 
thinks  that  the  proteids  contained  in  nitrogenous  food  are  completely 
decomposed  in  this  organ,  the  nitrogen  being  converted  into  carb- 
amide, and  the  carbon  into  sugar,  the  latter,  in  his  opinion,  being  the 
source  of  all  the  energy  of  the  animal  body.  C.  F.  B. 

Deposition  of  Albumin  during  the  Fattening  of  Full  Grown 
Animals.  By  T.  Pfeiffer  and  G.  Kalb  {Bied.  Gentr.,  21,  579 — 588 ; 
from  Landw.  /a/irZ).,  1892,  175 — 203). — The  object  of  the  experiments 
was  to  ascertain  whether  there  is  a  continuous  deposition  of  albumin 
during  a  long  period  of  fattening  (about  100  days).  There  were 
two  experiments,  each  with  two  full  grown,  lean  sheep  (weighing 
about  42  and  35  kilos.).  In  the  one  experiment,  the  sheep  (Nos.  1 
and  2)  had  each  day: — hay  (500  grams),  salt  (10  grams),  crushed 
beans  (400  grams),  and  earth-nut  cake  (200  grams)  ;  in  the  other 
experiment  (sheep  3  and  4)  the  same  amounts  of  hay  and  salt  were 
ofiven  with  crushed  beans  (200  grams)  and  crushed  barley  (320  grams). 
The  amount  of  water  consumed  was  determined  daily.  The  amount 
and  composition  of  the  excrement,  and  from  this  the  amounts  of  food 
constituents  digested,  were  determined  at  the  beginning,  in  the  middle, 
and  at  the  end  of  the  experiment.  The  results  are  given  in  tables. 
It  is  shown  that,  as  the  fattening  progresses,  there  is  generally  no 
very  considerable  difference  observed  in  the  digestibility  of  the  food, 
but  the  following  table  shows  that  the  digestion  coefficients  did  fall 
somewhat : — 

Sheep  No.  1. 

1st  period 76' 14 

2nd  period 7175 

3rd  period 74-46 

The  albumin  of  the  food  in  Experiment  1  was  more  completely 
digested  than  that  of  Experiment  2.  In  the  digestibility  of  the  ether 
extracts  there  were  great  differences,  owing,  the  author  thinks,  to  the 
presence  of  soluble  substances  in  the  faeces  produced  by  fermentation 
in  the  intestines.  To  overcome  this  difficulty,  separate  determinations 
of  fat,  free  fatty  acids,  and  other  substances  soluble  in  ether  should  be 
made ;  but  experiments  hitherto  made  in  this  direction  gave  only 
negative  results. 

The  decomposition  of  albumin  remained  fairly  constant  in  the 
three  periods  of  Experiment  1,  but  in  Experiment  2,  there  was  an 
unmistakable  rise  in  the  second  and  third  periods  as  compared  with 
the  first.  The  results  are,  however,  somewhat  affected  by  the  con- 
sumption of  water  being  insufficient  in  the  case  of  sheep  1,  2,  and  3. 
It  is  pointed  out  that  an  insufficiency  of  water  may  give  rise  to  totally 


Sheep  No.  2. 

Sheep  No.  3. 

Sheep  No.  4. 

75-53 

75-06 

7214 

74-17 

72-81 

72-76 

74-45 

72-21 

69-42 
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reversed  results,  so  that. in  experiments  with  animals,  there  should  bo 
no  restraint  as  regards  amount  of  water. 

A  table  is  given,  showing  the  nitrogen  balance  in  grams  per  day. 
When  the  amount  of  nitrogen  in  the  increase  of  wool  (which  is  esti- 
mated as  0-89  gram  per  day)  is  deducted  from  the  total  gain  of 
nitrogen,  the  following  numbers  are  obtained,  indicating  the  amount 
of  nitrogen  deposited  in  the  form  of  flesh  : — 


Sheep  1. 

Sheep  2. 

Gram. 

Per  cent,  of 
digested  N. 

Gram. 

Per  cent,  of 
digested  X. 

1st  period 

1-29 
0-71 
0-73 

3-91 
2-17 
2-26 

1-15 
0-74 
1-21 

•^  'tI 

2nd  period 

2  -32 

3rd  period 

3-74. 

Sheep  3. 

Sheep  4. 

Gram. 

Per  cent,  of 
digested  N. 

Gram. 

Per  cent,  of 
digested  N. 

2-06     . 

9-84 

1-71 

8-63 

3rd  period  .  • 

Apart  from  wool  production,  there  was  in  the  second  period  in 
Experiment  II  a  complete  nitrogen  equilibrium,  whilst,  at  the  com- 
mencement, there  was  a  daily  gain  of  1-88  gram  of  nitrogen,  corre- 
sponding with  55  grams  of  flesh.  In  Experiment  1  with  the  lower 
nutritive  ratio  (1  :  2-3),  there  was  a  continuous  deposition  of  nitrogen 
in  the  form  of  flesh.  The  experiments  thus  confirm  the  known  fact 
that  full-grown  animals,  fattened  in  the  usual  manner,  very  soon 
attain  a  nitrogen  equilibrium  as  regards  flesh ;  they  also  show  that  a 
continued  slight  production  of  flesh  may  occur  with  food  richer  in 
prote'ids.     This  was  already  observed  by  Maercker. 


Expt.  1. 

■R'xT.f  2        Excess  of  Expt.  1 
^^V^-2'      1      over  Expt.  2. 

Digested  onide  protein 

202-44 

20  05 

100-43 

325  -42 

123-11 

8-86 

90-67 

420  -61 

79-33 

,,        ether  extract 

11-19 

crude  fibre 

9-76 

„        non-nitrogenous  extract . . 

-95-19 

Increase  of  live  weight 

71-5 

62-5 

9-0 
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The  preceding  table  shows  the  average  daily  amounts  of  digested 
food  compared  with  the  average  increase  of  live  weight. 

With  regard  to  the  observation  that  change  of  nitrogen  increases- 
after  shearing  and  then  gradually  diminishes,  it  is  remarked  that  ex- 
periments should  not  be  commenced  directly  after  shearing,  but  that 
the  gradual  increase  in  the  amount  of  wool  has  no  appreciable  effect 
on  the  change  of  nitrogen.  The  loss  of  the  wool  seems  to  diminish 
somewhat  the  separation  of  nitrogen.  N.  H.  M. 

Chemistry  of  the  Kidney  Substance.  By  L.  Liebermann 
{Pfliiger's  ArcJiiv,  50,  55 — 56). — A  very  large  proteid  constituent  of 
the  kidney  substance  is  one  similar  to  that  found  in  the  gastric 
mucous  membrane,  namely,  a  compound  of  lecithin  and  albumin,  ta 
which  the  term  lecithalbumin  is  applied.  It  may  be  obtained  as  a 
residue  after  gastrin  digestion,  and  is  stated  to  be  acid  in  reaction. 

W.  D.  H. 

Asparagine  as  a  Nutritive  Substance.  By  G.  Politis  {Zeit. 
Biol.,  27,  492 — 506). — From  experiments  on  rats,  the  following  con- 
clusions are  drawn  : — 

1.  A  mixture  of  proteid,  fat,  starch,  and  meat  extract  either  with 
or  without  the  addition  of  asparagine  will  keep  the  animals  in  a 
condition  of  equilibrium,  or  even  increase  the  body  weight. 

2.  Eat,  starch,  and  meat  extract  alone  soon  produce  death ;  addi- 
tion of  asparagine  does  not  alter  this  result. 

3.  Asparagine  has  no  influence  on  nitrogenous  metabolism. 

W.  D.  H. 
Physiological  Action  of  Asparagine.  By  J.  Mauthxer  (Zeit. 
Biol.,  27,  507 — 517). — Experiments  on  dogs  show  that  asparagine 
acts  as  a  "  proteid-sparing  "  food  in  the  same  way  as  fats  and  carbo- 
hydrates may.  There  is,  however,  no  evidence  that  it  exercises  this 
function  from  the  synthesis  of  proteid  matter  from  the  carbohydrate 
and  asparagine  given.  W.  D.  H. 

Influence  of  Sugar  on  the  Constitution  of  Milk  Fat.    By  A. 

Mayee  (Bied.  Centr.,  21,  652—653 ;  from  Milchzeit.,  1892,  49).— The 
author  recently  brought  forward  the  view  that  the  composition  of 
milk  fat  depends  on  the  feeding,  the  greatest  influence  being  shown 
by  the  soluble  carbohydrates.  In  order  to  obtain  experimental 
evidence,  a  six-year-old  cow,  which  had  calved  about  seven  months 
previously,  w^as  fed  for  the  week  before  the  commencement  of  the 
experiments  with  the  usual  winter  food,  hay  with  linseed  cake 
(2  kilos.).  During  the  first  period  (November  17 — 26)  a:^d  the  third 
period  (December  7 — 17),  beet  diffusion  chips  (32  kilos.),  rye  straw 
(5  kilos.),  and  linseed  cake  (4  kilos.)  was  given ;  in  the  second  period 
(November  26 — December  6),  cane  ^sugar  (2  kilos.)  in  addition. 
The  daily  yield  of  milk  was  11:|- litres  (first  period),  12:|:  litres  (second 
period),  and  lOJ  litres  (third  period).  A  table  is  given  showing  the 
melting  point,  solidifying  point,  and  the  amount  of  volatile  acids  in 
the  butter  in  six  different  periods.  The  melting  point  was  lowered 
by  the  use  of  sugar,  and  rose  again  in  the  third  period.  The  amount 
of  volatile  acids  rose  during  the  second  period  (with  sugar),  but  was 
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scarcely  diminislied  at  all  in  the  third  period.  The  influence  of  the 
sugar  on  the  melting  point  of  the  solid  fatty  acids,  separated  by 
E-eichert's  method,  is  shown  in  the  table : — 


1st  period. 

2nd  period. 

3rd  period. 

Melting  point 

437— 43-8 

41-4     417 

42-3— 42-4 

Solidifying  point. . 

37-6— 377 

35-3 

36-5 

The  results  explain  the  less  consistency  of  Friesland  butter  as  com- 
pared with  Danish.  N.  H.  M. 

Melting  Point  and  Composition  of  Butter  from  Cows 
variously  fed.  By  A.  Mayer  (Landw.  Versuchs-StaL,  41,  15—35  ; 
compare  Abstr.,  1889,  173). — In  the  two  series  of  experiments  now 
described,  one  cow  was  used  in  each  case.  The  feeding  was  changed 
every  two  weeks  or  less,  and  the  sp.  gr.  and  dry  matter  of  the  mixed 
m.orning  and  evening's  milk  determined,  the  fat  being  calculated  by 
means  of  the  Fleischmann-Morgen  formula  :  the  amount  of  volatile 
acids  in  the  butter  and  the  melting  and  solidifying  points  of  the 
butter  were  also  determined.  These  determinations  were  made 
-8 — 10  days  after  the  commencement  of  each  change  of  feeding,  and 
again  two  days  later.  The  daily  yield  of  milk  was  also  noted.  The 
volatile  acids  of  the  butter  varied  with  the  first  cow  from  13'4  to 
24*9;  with  the  second  cow  from  20*1  to  32"2.  The  differences  are 
less  than  those  obtained  in  the  earlier  experiments,  but  are  still  con- 
siderable. When  the  differences  of  race,  of  individuals,  and  also 
differences  in  the  period  of  lactation  are  combined  witji  varying  food, 
the  extremes  will  differ  still  more  widely.  With  regard  to  the  bear- 
ing of  this  on  the  judgment  of  the  adulteration  of  butter  from  the 
Amount  of  volatile  acids  present,  it  is  pointed  out  that  the  minimum 
number  allowed  for  volatile  acids  is  too  high  for  some  cases.  On  the 
other  hand,  the  lower  this  number  is  fixed,  the  more  adulterated 
butter  will  be  passed  over  as  pure.  The  only  satisfactory  manner  of 
detecting  adulteration  will  be  to  employ  a  combination  of  several 
methods. 

The  results  show,  in  accordance  with  those  of  Mlson,  that  the 
period  of  lactation  has  some  influence  on  the  amount  of  volatile  acids, 
higher  numbers  being  obtained  in  the  early  periods  than  in  the  later 
ones.  With  regard  to  the  relative  effect  of  the  different  foods,  the 
greatest  depression  w^as  found  in  the  case  of  poppy  cake.  Meadow 
grass  in  spring  gave  an  increase  when  compared  with  the  results 
obtained  with  hay  and  linseed  cake,  whilst  autumn  grass  did  not 
produce  this  effect,  probably  from  its  greater  similarity  to  hay. 
Straw  (pea  and  rye),  instead  of  hay  (in  conjunction  with  linseed 
cake),  caused  a  lowering  of  the  acids  from  24  to  16.  Sour  hay  also 
caused  a  lowering  in  the  amount  of  acids.  The  presence  of  lactic  acid 
or  volatile  fatty  acids  in  the  food  had  no  apparent  action,  at  least  in 
the  small  amounts  employed.  With  regard  to  the  manner  in  which  the 
various  foods  act  on  the  constitution,  it  frequently  happened  that  a 
low  amount  of  volatile  fatty  acids  was  obtained  when  the  nutritive 
ratio  of  the  food  was  low,  and  vice  versa,  but  this  was  not  always  the 
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case.  It  was  generally  found  that  the  amount  of  acids  varied  with 
the  amount  of  carbohydrates  sippplied,  the  greatest  quantity  of 
volatile  acids  being  produced  when  the  amount  of  carbohydrates, 
especially  soluble  carbohydrates,  given  in  the  food  was  greatest : 
thus  beetroot  was  more  favourable  than  hay,  hay  more  favourable^ 
than  sour  fodder,  for  the  production  of  volatile  acids. 

The  melting  and  solidifying  points  of  the  butter  do  not  always  go 
together  ;  the  melting  points  fall  as  the  period  of  lactation  proceeds, 
whilst  the  solidifying  points  do  not  show  this.  Taking,  however,  tha 
mean  of  the  two  temperatures  in  each  case,  the  period  of  lactation 
has  but  little  influence,  whilst  differences  of  race  and  individual  show 
distinctly.  As  to  the  effect  of  different  foods,  it  was  found  that  pear 
straw  and  poppy  cake  taken  together  give  high  melting  butter ;  next 
come  straw  and  linseed  or  sesame  cake,  then  earth-nut  cake,  and  then 
cotton  cake  or  rye.  Soft  butters,  as  compared  with  that  obtained 
with  the  normal  ration  (hay  and  linseed  cake),  are  produced  by  fresh 
meadow  grass.  Sour  grass  behaves  in  this  respect  much  like  hay. 
The  addition  of  lactic  or  volatile  fatty  acids  to  the  food  somewhat 
lowered  the  melting  point  of  the  butter. 

When  the  various  foods  are  arranged  in  order  showing  the  effect 
(1)  on  the  amount  of  volatile  acids,  and  (2)  on  the  melting  point  of 
the  butter,  it  is  seen  that  those  foods  which  produce  the  most  acids 
generally  produce  the  softest  butter ;  but  the  rale  is  not  without 
exceptions.  N".  H.  M. 


Composition  of  Over-ripe  Cheese.  By  A.  Maggiora  {JExper. 
Stat.  Record,  4,  98—99  ;  from  Arch.  Hygiene,  14,  216— 224).— Three 
samples  of  gorgonzola  were  examined ;  No.  1  was  soft  and  lardy,  with 
an  extensive  growth  of  Fenicillium  glaucum,  and  contained  a  few 
maggots,  and  a  greyish,  soft  liquid  mass  in  the  pores.  jSTo.  2  was 
very  much  changed,  was  viscous  in  many  places,  and  had  large 
numbers  of  maggots.  No.  3  had  been  kept  for  about  seven  months 
in  a  stoppered  bottle  after  it  had  become  ripe ;  it  was  dark  yellow, 
soft,  viscous,  and  had  a  strong,  caustic  taste.  When  examined  with 
the  microscope,  it  was  found  that  as  the  over-ripeness  increased,  the 
number  of  fat  globules  diminished,  crystals  of  fatty  acids,  leucine, 
and  tyrosine  became  numerous,  and  the  number  of  bacteria,  fungi, 
and  insect  eggs,  &c.,  increased  very  materially.  The  folio wing^ 
analytical  results  are  given  in  percentages  : — 


^ 
^ 

H 

a 

c 

11 

^ 

P 

1 

it 

|-3 

Crude 
protein 

5 

1 

So 

r 

3 

1... 

65-59 

37-52 

4-28 

2-59 

1-01 

0-68 

26-75 

16-20 

2-74 

1-33 

2... 

67-57 

34-08 

4-15 

1-27 

1-49 

1-26 

25-94 

7-96 

5-78 

0-99 

3... 

62-37 

36-19 

4-31 

0-58 

1-88 

1-86 

26-94 

3-63 

9-55 

0-92 
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The  decomposition  of  the  cheese  is  accompanied  by  the  production 
of  fatty  acids  from  the  fat  and  of  amides  anr]  ammonia  from  the 
proteids  (paracasein).  The  cheese  thus  loses  its  nutritive  proper- 
ties until  it  may  finally  become  mainly  an  aqueous  solution  of  fatty 
acids  (free  or  as  ammonium  salts),  leucine,  tyrosine,  mineral  salts, 
and  a  mass  of  bacteria  and  fungi.  N.  H.  M. 

The  Phosphates  of  Horse's  Urine.  By  L.  Liebermann  (PJlugers 
Archiv,  50,  57 — 66). — The  investigation  relates  to  the  phosphates 
normally  present  in  horse's  urine,  and  the  changes  that  occur  after 
excitation  of  the  central  nervous  system  by  coitus,  and  in  certain 
diseases  of  the  spinal  cord  in  these  animals. 

As  the  mean  of  nine  observations  on  normal  animals,  the  following 
numbers  are  obtained  : — 

Quantity  of  urine  in  24  hours 3331  c.c. 

Specific  gravity 1'047 

Total  quantity  of  P2O5  in  24  hours  . .  .  0'2867  gram. 

Percentage  of  P2O5  in  urine 0'0098 

Comparing  with  them  the  urine  of  24  paralysed  horses,  no  appre- 
ciable difference  was  found. 

Coitus  greatly  increases  the  total  quantity  of  urine  and  urea ;  the 
phosphoric  acid  is  also  increased,  but  not  nearly  so  much  in  propor- 
tion.    Only  one  experiment  of  this  kind,  however,  was  performed. 

W.  D.  H. 

Obstructive  Jaundice.  By  V.  Haeley  (Brit.  Med.  J.,  1892,  ii, 
397 — 402). — The  following  are  the  main  conclusions  arrived  at  from 
experiments  on  dogs  : — 

1.  In  obstruction  of  the  bile  ducts  the  bile  is  absorbed  from  the 
liver  by  the  lymphatics,  not  by  the  blood  vessels.  This  occurs  even 
after  the  ligature  of  the  thoracic  duct  by  supplementary  ducts  which 
soon  form. 

2.  After  ligature  of  the  common  bile  duct,  the  pent  up  bile  becomes 
concentrated,  especially  in  so  far  as  its  less  soluble  constituents 
(cholesterol  and  mucin)  are  concerned. 

3.  The  animals  not  only  lived,  but  often  gained  in  weight,  after 
ligature  of  the  common  bile  ducts.  Therefore  the  admission  of  bile 
into  the  duodenum  is  not  essential  to  life. 

4.  Ligaturing  the  thoracic  duct  not  only  prevents  the  occurrence 
of  obstructive  jaundice  after  the  occlusion  of  the  common  bile  duct, 
but  checks  it  even  after  it  has  set  in.  W.  D.  H. 

Transformation  of  the  Albumin  of  the  Urine  in  Bright's 
Disease.  By  E.  Gerakd  (/.  Pharm.  [5],  26, 104— 106).— The  urine  of 
a  patient  passed  during  24  hours  contained  10 — 16  grams  of  albumin 
wshen  the  milk  treatment  was  commenced.  Two  days  later,  the  urine 
contained  no  albumin  coagulable  by  heat  aione ;  but  nitric  acid  gave 
an  abundant  precipitate,  soluble  in  excess  of  the  reagent.  A  saturated 
sodium  chloride  solution  caused  an  abundant  flocculent  precipitate, 
which  the   addition  of   acetic  acid   still   further   increased.     These 
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various  reactions  are  characteristic  of  propeptones.  Farther,  it  was 
possible  to  discriminate  between  the  different  compoands  which 
according  to  Kiihne  make  up  the  propeptones  thas  : — Heteroalbumose 
^nd  protalbumose,  precipitable  by  sodium  chloride,  and  deutero- 
albumose,  only  precipitable  by  excess  of  ammoniam  sulphate.  To  de- 
termine the  amount  of  propeptone  contained  in  this  urine,  acetic  acid 
is  added,  and  an  excess  of  sodium  chloride  ;  about  24  hours  after- 
wards there  is  added  to  the  solution  one-tenth  its  weight  of  ammonium 
sulphate.  The  precipitate  is  washed  with  water  containing  a  little 
sodium  chloride  and  amraonium  sulphate.  The  propeptones  thus 
separated  are  redissolved  in  water  acidified  by  acetic  acid,  precipitated 
by  absolute  alcohol,  dried,  and  weighed.  At  the  beginning  of  the 
milk  treatment,  about  6*5 — 7  grams  of  propeptones  was  secreted  in 
24  hours,  later  this  diminished  to  1*9 — 2*6  grams.  After  some  time, 
the  patient  was  fed  with  yolk  of  egg,  then  ordinary  food.  The 
urine  never  contained  albumin  coagulable  by  heat,  but  always  pro- 
peptones. Hence  under  the  milk  treatment,  the  albumin  of  urine  in 
Bright's  disease  can  be  replaced  by  albumin  partially  digested. 
Further  it  is  not  sufficient  to  seek  only  for  albumin  coagulable  by 
heat ;  it  is  equally  necessary  to  examine  for  other  albuminous  principles, 
and  amongst  others  the  propeptones  which  are  formed  under  the  lactic 
treatment,  and  whose  presence  indicates  phases  of  the  pathologic 
state.  J.  T. 

Phloridzin  Diabetes.  By  M.  Cremer  and  A.  Bitter  (Zeit.  Biol., 
27,  459 — 465). — Experiments  on  hens  and  rabbits  are  recorded,  which 
show  that  diabetes  may  be  induced,  not  only  by  feeding  animals  on 
phloridzin  or  phloretin,  but  also  by  subcutaneous  injection  of  these 
substances.  The  sugar  appears  to  originate  chiefly  from  proteid 
metabolism.  The  close  interdependence  of  this  subject  with  glycogen 
formation  is  pointed  out,  and  the  rabbit  is  recommended  as  a  suitable 
animal  for  working  out  this  question  more  fully.  W.  D.  H. 

Pancreatic  Diabetes.  By  V.  Harley  (Brit.  Med.  /.,  1892,  ii, 
451 — 454). — The  view  advanced  by  Lepine  that  the  sugar  in  the  urine 
of  patients  suffering  from  pancreatic  diabetes  is  due  to  the  absence 
of  a  glycolytic  pancreatic  ferment  in  the  circulation  is  accepted. 
Certain  toxic  symptoms  (tissue  waste  and  muscular  weakness)  are 
considered  to  arise  from  the  retention  in  the  organism  of  certain 
excrementitious  substances  (leucomaines) .  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Difference  between  Formed  and  Unformed  Ferments.    By 

M.  Arthus  and  A.  Huber  (Arch,  de  Physiol.,  1892,  651 — 663).— 
Sodium  fluoride,  to  the  amount  of  1  per  cent,  of  the  solution,  kills  all 
living  things,  and  thus  stops  fermentations  caused  by  micro-organisms. 
It  does  not  stop  fermentations  caused  by  enzymes.  W.  D.  H. 
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Influence  of  Antiseptics  on  Fermentation.  By  E.  Biernacki 
(Pfliiger's  Archiv,  49,  112 — 140). — All  antiseptic  agents  have  the 
property,  under  certain  conditions,  especially  in  small  doses,  of  in- 
creasing alcoholic  fermentations.  The  more  powerful  the  antiseptic 
properties,  the  more  powerful  also  is  this  action.  The  increase  in  alco- 
holic fermentation,  and  the  same  is  true  for  fermentative  and  putrefac- 
tive processes  generally,  occurs  with  larger  doses  if  very  large  quanti- 
ties of  the  fermentable  substances  are  present  also.  Organic  substances 
appear  to  have  the  power  in  question  to  a  greater  degree  than  those 
of  inorganic  nature,  and  the  richer  an  organic  compound  is  in  carbon, 
the  more  powerful  it  is.  Among  benzene  derivatives,  the  greater  the 
number  of  hydroxyl  atoms,  the  weaker  is  the  antiseptic,  both  as 
regards  its  antisepticity  and  its  power  in  small  doses  of  accelerating 
the  fermentation.  A  mixture  of  antiseptics  increases  antifermentative 
action.  The  combination  of  organic  with  inorganic  compounds  is 
more  powerful  than  a  mixture  of  organic  substances.         W.  D.  H. 

The  Power  of  Propagation  of  the  Leguminous  Bacteria  in 
Soil.  By  F.  NoBBE,  E.  ScHMiD,  L.  HiLTNER,  and  E.  Hotter  {Landw. 
Versuchs-Staf.,  41,  137 — 138). — It  was  repeatedly  observed  that  root 
nodules  produced  by  inoculation  from  above  only  developed  on  the 
upper  portions  of  the  roots.  This  may  be  due  to  a  want  of  sufficient 
oxygen  in  the  subsoil,  or  to  the  inability  of  the  organisms  to  reach  the 
subsoil.  To  clear  up  this  point,  five  peas  were  planted  on  16th  May, 
in  non-nitrogenous  and  sterilised  soil  (with  minerals)  ;  and  on 
26th  June,  after  nitrogen  hunger  had  commenced,  were  inoculated 
with  an  emulsion  of  pure  cultures  of  pea-nodule  bacteria  (5  c.c.  for 
each  plant)  at  a  depth  of  200  mm.  By  the  20th  July,  the  plants  no 
longer  showed  nitrogen  hunger,  and  on  the  31st  four  of  the  dark- 
green  plants  (1150  mm.  high)  had  14 — 16  leaves,  1 — 2  pods,  and 
2 — 4  flowers.  The  fifth  plant  was  somewhat  behind  the  others. 
When  taken  up  (2nd  October)  nodules  were  found  only  on  the  lower 
roots  (both  on  roots  of  the  second  and  first  order)  where  inoculated. 
The  upper  parts  of  the  roots  were  quite  free  from  nodules.  In  a 
second  experiment,  in  which  the  infecting  material  was  introduced 
into  the  centre  of  the  pot  about  120  mm.  deep,  the  result  was  similar, 
the  nodules  forming  on  the  corresponding  poi)tion  of  the  root.  A 
similar  result  was  obtained  by  infecting  the  upper  and  lower  portions  : 
the  intermediate  parts  of  the  root  remained  free  from  nodules. 

The  nodules  are  generally  situated  on  roots  of  the  first  and  second 
order ;  in"  the  case  of  late  infection,  on  roots  of  the  third  order.  It 
is  the  young  roots  which  are  capable  of  being  infected,  so  long  as 
they  have  susceptible  hairs.  This  explains  why  late  infection  at  the 
surface  is  often  without  effect.  The  age  of  the  plant,  provided  that 
the  roots  are  normal,  has  nothing  to  do  with  nodule  formation.  There 
seems  to  be  no  rule  as  to  the  position  of  the  nodules,  apart  from  the 
presence  of  the  nodule  organisms.  N.  H.  M. 

Assimilation  of  Formaldehyde  by  Green  Plant  Cells.    By  T. 

BoKORNY  {Chem.  Gentr. ,1892^  ii,  80  ;  ivom. Landw.  Jahrh.,  21,  445 — 465). 
— It  is  shown  that  plants  which  have  been  deprived  of  starch,  and 
placed  in  an  atmosphere  freed  from  carbonic  anhydride,  are  capable 
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of  forming  considerable  quantities  of  starch  if  fed  with  the  sodium 
hydrogen  sulphite  compound  of  formaldehyde,  and  placed  in  a  strong 
light.  In  the  dark,  no  conversion  of  formaldehyde  into  starch  takes 
place.  C.  F.  B. 

Carotene.  By  0.  Hesse  {Annalen,  271,  229 — 230). — In  the 
author's  opinion  the  colorimetric  method  employed  for  the  detection 
of  carotene  in  plants  is  not  a  satisfactory  one,  inasmuch  as  other 
coloured  compounds  of  like  behaviour,  such  as  rubidin,  doubtless  occur 
in  the  green  parts  of  plants.  F.  S.  K. 

The  Physiological  Meaning  of  the  Root  Nodules  of  Eleagnus 
angustifolius.  By  F.  Xobbe,  B.  Schmid,  L.  Hiltner,  and  E. 
Hotter  (Landw.  Ver such s- Stat.,  41, 138 — 140). — Various  experiments 
were  commenced  in  1891  to  ascertain  the  physiological  meaning  of 
the  root  nodules  of  various  non-leguminous  plants  {Eleagnus, 
Hippophce,  and  Alnus).  Bleagnus  sprouts  were  planted  in  two  pots 
containing  sterilised  nitrogen-free  sand  ;  the  one  pot,  a  week  after- 
wards, was  infected  with  an  extract  of  Eleagnus  soil.  The  infec- 
tion had  no  visible  effect  during  the  whole  summer,  but  in  the 
autumn,  one  of  the  plants  began  to  acquire  a  somewhat  fresher 
green  colour  than  the  others,  and  in  the  spring  of  the  following 
year  this  plant  was  unmistakably  more  vigorous  than  the  others ; 
it  was  strong  and  had  side  shoots.  All  the  plants  (of  both  pots) 
were  isolated  in  nitrogen-free  sand,  when  it  was  seen  that  only 
the  plant  which  was  benefited  by  the  inoculation  had  nodules.  On 
the  5th  of  September  the  main  stem  of  this  plant  was  530  mm.  high 
with  54  leaves  and  three  side  shoots  350,  325,  and  105  mm.  long. 
The  non-infected  plants  and  those  which  were  unsuccessfully  infected 
had  an  average  height  of  140  mm.,  were  scanty  and  without  side 
shoots.  Only  one  of  the  infected  plants  bega.n  to  get  greener  in  July, 
1892 ;  it  had  three  small  oblong  nodules  when  taken  up. 

There  is  no  doubt  that  Eleagnus  is  enabled  by  the  possession  of 
nodules  to  utilise  free  atmospheric  nitrogen.  The  organisms  which 
produce  these  nodules  were  obtained  in  pure  cultivations  and  are 
totally  different  from  Bacterium  radicicola.  N.  H..  M. 

The  Nitrogen  Question.  By  A.  Petermann  {Mem.  Acad,  roy, 
Belg.,  47,  1892;  compare  Abstr.,  1890,  816).— The  first  series  of  ex- 
periments now  described  were  made  with  haricots  and  barley  ;  each 
experiment  consisted  of  four  pots  each  with  three  haricot  or  six  barley 
plants,  the  produce  and  sand  of  the  four  being  mixed  at  the  end  of  the 
experiments.  The  pots  were  kept  in  a  glass-house  and  watered  with 
well-water,  which  was  analysed  from  time  to  time.  In  each  case 
there  w^ere  two  experiments  with  sand  alone,  microbe-seeded  with 
soil  extract  (1  and  1')  ;  and  two  with  sand,  mineral  manure,  and 
microbe-seeded  (2  and  2').  Each  pot  contained  4*5  kilos,  of  sand 
(containing  0*000633  nitrogen  per  cent.),  that  is,  18  kilos,  for  each 
experiment. 

The  haricots  grew  well  and  flowered,  but  those  in  the  pots  to  which 
minerals  were  applied  were  stronger  and  greener  than  the  others. 
The  barley  of  the  mineral  pots  grew  well  and  produced  ears  ;  those 
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grown  without  minerals  remained  small  and  soon  became  yellow. 
The  roots  of  the  haricots  had  nodules,  but  the}'  were  much  smaller 
than  the  lupin  nodules. 

The  following  amounts  of  dry  matter  (tops  and  roots)  were  pro- 
duced in  each  experiment  of  four  pots  : — 

1. 

Haricots 15-70 

Barley 15-50 

The  nitrogen  was  determined  in  the  soil,  seeds,  and  water  as  used, 
and  in  the  soil  and  produce  at  the  end  of  the  experiments.  The 
results  are  given  in  the  table  on  p.  35. 

An  experiment  was  made  simultaneously  with  those  just  described 
in  which  two  more  pots,  each  with  4*5  kilos,  of  sand,  were  exposed  to 
air,  being  kept  moist  the  whole  time.  The  nitrogen  of  the  sand 
and  water  amounted,  in  each  case,  to  0-03.33  gram;  at  the  end  of 
103  days  U-0247  and  0-0283  gram  was  found,  being  a  loss  of  0-0086 
and  0-0050  gram  of  nitrogen  respectively. 

The  experiments  confirm  the  earlier  ones  {loc.  cit.)  in  which  lupins 
were  shown  to  acquire  nitrogen  from  the  air.  They  also  show  a  gain 
of  nitrogen  from  the  air  in  the  case  of  barley,  which  is  non-leguminous 
and  has  no  nodules.  The  author  concludes,  therefore,  with  Frank,* 
that  root  nodules  are  not  a  general  cause  of  nitrogen  fixation,  but 
assist  in  special  cases. 

The  second  series  of  experiments  was  made  to  ascertain  whether 
the  gain  of  nitrogen  was  due  to  the  free  or  the  combined  nitrogen  of 
the  air.  For  these  experiments,  the  tanks,  or  pits,  employed  in  the 
earlier  ones  {loc.  cit.)  were  used,  but  were  now  covered  with  a  glass 
case  7-2  m.  long,  1-2  m.  wide,  and  of  an  average  height  of  1-1  m.  This 
was  divided  into  six  compartments,  one  for  each  pit,  each  carefully 
isolated.  There  was  also  an  arrangement  for  watering,  and  an 
aspirator,  by  means  of  which  air  could  be  made  to  pass  through  the 
cases.  Nos.  1,  2,  and  3  had  ordinary  air,  Nos.  4,  5,  and  6,  air  freed 
from  nitrogen  compounds.  The  pits  contained  each  1  cub.  m.  of 
sand  weighing  1435  kilos,  and  containing  0-000228  per  cent,  of  nitrogen 
and  the  necessary  minerals;  250  c.c.  of  soil  extract  was  also  given. 
The  following  seeds  were  sown  : — pits  1  and  6,  26  haricots ;  pits  2 
and  4,  72  barley ;  pit  3,  45  lupins  and  pit  4,  36  lupins. 

The  plants  developed  well ;  the  haricots  and  lupins  flowered  and 
produced  seed,  and  the  barley  grew  to  the  height  of  the  cases.  When 
the  plants  were  taken  up,  the  surface  of  the  sand  was  found  to  be 
partially  covered  with  chlorophyllous  algae.     The  roots  of  the  haricots 

*  In  a  criticism  of  Frank's  paper  "  On  the  Assimilation  of  Free  Nitrogen,"  &c. 
(Abstr.,  1892,  270),  Kreusler  points  out  (Bied.  Cenfr.,  21,  257)  that  Frank's  method 
of  analysis  was  not  sufficiently  exact  to  justify  this  conclusion  (that  non -leguminous 
plants  fix  free  nitrogen),  or  any  other.  Thus,  the  small  differences  in  the  percentages 
of  nitrogen  in  the  soil  at  the  beginning  and  end  of  the  experiments,  when  calculated 
on  tlie  amounts  of  soil  analysed  (7 — 9  grams),  become  extremely  small,  quite  within 
the  unavoidable  error  of  experiment.  On  the  other  hand,  this  small  gain,  when 
calculated  on  the  total  soil  employed,  becomes  very  great,  far  greater  than  the  gain 
of  nitrogen  in  the  produce.  There  is,  therefore,  no  reason  why  the  plant  nitrogen 
shovild  not  be  assumed  to  have  been  derived  from  the  soil. — N.  H.  M. 
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had  nodules  from  the  size  of  a  pin's  head  to  that  of  hemp  seed ;  the 
lupin  nodules  were  sometimes  as  large  as  a  hazel  nut. 

The  following  table  shows  the  amount  of  dry  produce  (in  grams) 
from  each  of  the  three  pits,  (1)  with  ordinary  air,  (2)  with  air  freed 
from  combined  nitrogen  : — 

Haricots.  Lupins,  Barley, 

1.  (Pits  1,  3,  and  2) 29-06  26772  94-38 

2.  (Pits  6,  5,  and  4) 23-15  352-64  94-03 

The  nitrogen  results  are  given  on  p.  36. 

The  nodules  (dried)  of  the  two  lupin  pits  weighed,  respectively^ 
6-37  and  8-00  grams,  and  contain  4-591  and  4*490  per  cent,  of 
nitrogen. 

The  whole  of  the  results  taken  together  prove  the  intervention  of 
atmospheric  nitrogen,  not  only  in  the  case  of  lupins  and  haricots,  but 
also  in  that  of  barley,  and  in  those  of  the  second  series,  prove  further 
that  the  gain  depends  essentially  on  the  fixation  of  elementary  nitro- 
gen. At  the  same  time,  the  intervention  of  combined  nitrogen  is 
manifest  in  the  results  obtained  with  haricots  and  barley. 

In  conclusion,  the  author  considers  that  if  the  difference  of  his 
results  from  those  of  Boussingault  and  all  his  successors  who  em- 
ployed ignited  soil  gives  rise  to  the  idea  of  ascribing  the  utilisation 
of  free  nitrogen  to  intervention  of  soil  micro-organisms,  even  in  the 
case  of  the  Graminese,  it  must  be  recognised  that  it  is  by  no  means 
proved  that  reactions  of  another  kind  do  not  take  place,  as,  for  in- 
stance, the  direct  assimilation  of  nitrogen  by  vegetable  cellulose, 
which  was  certainly  insufficiently  demonstrated  by  Yille,  but  which 
received  strong  support  from  Frank's  results  (see  footnote,  p.  34). 
To  clear  up  this  point,  it  will  be  necessary  to  grow  barley  in  sterilised^ 
and  in  infected  soil  in  an  atmosphere  free  from  combined  nitrogen. 

K  H.  M. 

Chemical  Composition  of  Apples  and  Pears,  especially  with 
regard  to  their  Utilisation  for  Fruit  Wine.  By  P.  Kulisch 
(Bled.  Gentr.,  21,  700—702;  from  Landw.  Jahrb.,  1892,  427).— The 
examination  of  a  large  number  of  varieties  of  apples  showed  that  the 
amount  of  cane  sugar  varies  both  absolutely  and  in  relation  to  the 
amount  of  invert  sugar.  When  the  apples  are  detached  from  the  tree, 
cane  sugar  continues  to  be  produced  from  the  starch  present,  but, 
finally,  the  cane  sugar  becomes  almost  completely  converted  into 
directly  reducing  sugar.  There  is  no  relation  between  the  amount  of 
cane  sugar  and  acid,  and  a  high  percentage  of  acid  does  not  result  in  a 
lower  percentage  of  sugar.  The  suitability  of  a  particular  kind  of 
fruit  for  wine  depends  on  other  properties  besides  the  amounts  of 
determinable  constituents,  the  knowledge  of  which  is  chiefly  of  use  in 
mixing  the  various  kinds  of  most.  Addition  of  water  or  sagar  with 
a  view  to  improving  most  is  to  be  avoided.  5-5 — 6  per  cent,  of  alcohol 
is  sufficient  for  fruit  wine. 

There  seems  to  be  no  relation  between  the  fertility  of  the  trees  and 
the  percentage  of  sugar  in  the  fruit,  although  the  number  of  apples 
has  great  influence  on  the  weight  of  the  single  apples.     Large  apple* 
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contain,  however,  a  greater  percentage  of  sugar  than  small  apples 
from  the  same  tree. 

With  regard  to  the  presence  of  cane  sugar  in  pears,  the  author 
found,  contraiy  to  his  early  results,  sugar  in  those  which  had  been 
kept  to  ripen  ;  this  requires  further  investigation. 

Currants,  goosebeiTies,  blackberries,  and  mulben-ies  contain  only 
trace's  of  cane  sugar,  whilst  most  stone  fraits  contain  much.  No  con- 
siderable amount  of  cane  sugar  could  be  found  in  raspberries  and 
bilberries.  *  *  N.  H.  M. 

Chemistry  of  the  Tobacco  Plant.  By  R.  J.  Davidson  (Exper. 
Stat.  Record,  4,  30—31  ;  from  Virg.  Stat.  Bui,  No.  14,  1892).— The 
following  table  shows  the  average  percentage  amounts  of  dry  matter, 
nitrogen,  and  ash-constituents  in  the  air  dried  leaves,  stems,  and  roots 
of  four  varieties  of  tobacco  : — 


Fjeaf 

♦Stem  .... 
Root 


Dry 

matter. 


92-38 
93-82 
93-75 


Nitrogen. 

P2O5. 

KoO. 

CaO. 

MgO. 

4-37 
3-71 

1-88 

000 

5-738 
5-020 
1-777 

5-449 
2-222 
1-277 

000 

Insoluble 
matter. 


1-943 
0-662 

2-877 


With  regard  to  the  relative  amounts  of  leaf,  stem,  and  root,  the 
averages  for  all  four  varieties  are  respectively  55,  21-9,  and  23*1  per 
cent.  A  crop  yielding  1000  lbs.  of  leaves  would  contain  an  average 
amount  of  66*85  lbs.  of  nitrogen,  8'68  lbs.  of  phosphoric  acid  and  85-41 
lbs.  of  potash  distributed  as  follows  : — 

N.  P2O5.              K.2O. 

In  leaves 43*7  lbs.  5-0  lbs.  57-4  lbs. 

In  stems 15-2    „  2-7    „  20*5    „ 

In  roots 7-9    „  1-0                   7-5    „ 

About  one  third  of  the  fertilising  constituents  are,  therefore,  in  the 
roots  and  stems,  which  should  be  returned  to  the  soil. 

N.  H.  M. 

Manufacture  and  Composition  of  Linseed  Cake  and  Meal. 
By  Haselhoff  (Landw.  Ve)'suchs-Stat.,  41,  55 — 72). — Flax  is  chiefly 
grown  in  Germany  for  the  flax  ;  for  seed  it  is  almost  only  grown  in 
Mecklenburg  and  Konigsberg,  and  the  seed  is  not  of  very  good  quality 
for  the  production  of  oil.  The  American  seed  is  of  about  the  same 
quality  ;  the  Indian  (Bombay)  is  better,  whilst  the  best  seed  is  that 
from  Russia,  especially  South  Russia.  Most  of  the  impurities  are 
removed  by  sifting ;  when  there  remains  only  4  per  cent,  of  foreign 
matter  (or  even  8  per  cent,  if  the  foreign  matter  consists  of  oily 
seeds),  the  seed  is  practically  pure.  With  regard  to  the  manufacture 
of  linseed  oil,  the  original  method  consisted  in  pounding  the  seeds.  Now 
there  are  two  methods  by  which  the  oil  is  pressed  out ;  in  the  one  heat 
is  applied  to  the  vessel  containing  the  seeds  Ceil-herby  direct  firing  or 
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steam),  in  the  other  the  seed  is  directly  treated  with  superlieated 
steam.  Another  method  is  to  extract  with  light  petroleum.  The 
residue  (cake  or  meal)  varies  in  composition  according  to  the  method 
employed.  Thus,  whilst  the  residue  from  pressed  seeds  contains 
about  82 — 36'4  per  cent,  of  protein  and  9 — 11  per  cent,  of  fat,  the 
residue  from  extracted  seeds  contains  more  proteids  (40  per  cent.) 
and  less  fat  (3 — 4  per  cent.).  The  amount  of  mucilage  also  varies; 
where  direct  steaming  is  employed  the  amount  is  diminished,  and 
cake  so  obtained  will  keep  for  years  without  becoming  mouldy.  This 
is  also  the  case  with  cake  prepared  by  the  light  petroleum  method, 
but  this  seems  to  be  due,  not  to  the  abstraction  of  mucilage,  but  to 
the  action  of  the  light  petroleum. 

For  adulteration,  not  only  vegetable  substances  but  also  -heavy 
spar,  gypsum,  chalk,  and  salt  are  employed  ;  saw-dust  has  been  found. 
Rape-cake  meal  may  be  detected  by  stirring  in  water  in  a  glass 
cylinder  and  allowing  to  settle ;  if  any  dark  particles  are  visible, 
rape  is  probably  present.  A  few  drops  of  aqueous  alkali  will  give 
an  intense  yellow  colour  if  rape  is  present.  Amygdalin  does  not 
seem  to  be  actually  injurious,  but  mustard,  corn-cockle,  and  Camelina 
are  said  to  be  injurious,  whilst  castor  oil  is  poisonous  and  may  cause 
death.  Vegetable  impurities  can  mostly  only  be  detected  micro- 
scopically and  the  amounts  only  approximately  estimated.  But  the 
amount  of  fat,  and  especially  of  protein,  give  a  good  idea  as  to  purity 
or  otherwise.  When  mineral  impurities  are  present  they  may  be 
detected  by  the  amount  of  ash,  which  generally  should  not  exceed 
.5  per  cent.  Cake  containing  over  14  per  cent,  of  water  cannot  be 
considered  as  pure. 

With  regard  to  fat,  it  should  be  noted  what  results  are  obtained 
when  the  substance  is  (1)  not  previously  dried,  (2)  when  dried  for 
two  hours  at  100 — 105°,  and  (3)  when  dried  for  two  hours  at  100°  in 
an  atmosphere  free  from  oxygen  ;  the  results  should  not  differ.  The 
rancidity  of  the  fat  is  determined  (1)  after  the  fat  has  been  so  long 
dried  that  it  no  longer  has  an  unpleasant  odour,  and  (2)  without  pre- 
vious drying.  The  first  estimation  gives  a  lower  result  than  the 
second,  from  loss  of  volatile  fatty  acids.  The  higher  the  percentage 
of  acid  the  greater  the  difference  in  the  two  experiments  ;  the 
estimation  of  rancidity  of  linseed  residues  and  in  foods  generally 
should  therefore  be  made  in  the  fat  from  undried  substance.  The 
cake  and  meal  were  also  examined  bacteriologically  ;  large  num- 
bers of  micro-organisms  were  found,  but  the  results  give  no  indica- 
tion of  the  quality  of  the  substance  examined,  as  the  nature  (injurious 
or  otherwise)  of  the  micro-organisms  is  not  known.  N.  H.  M. 

Manufacture  and  Impurities  of  Linseed  Cake.    By  F.  J.  van 

Pesch  (Land.  Ver sue hs- Stat.,  41,  73 — 93). — Only  very  little  of  the 
linseed  worked  in  Holland  is  produced  in  that  country  ;  much  is  ob- 
tained from  Russia,  but  most  from  India.  The  composition  of 
samples  of  cake  examined  at  Wageningen  varied  as  follows  :  proteids 
(22 — 37),  fatty  matter  (6-2— 18*5),  starchy  matter  (30),  water 
(11—16),  ash  (4-5— 8-6),  and  crude  fibre  (7-3— 12'3  per  cent.).  The 
average  amount    of    digestible    matter   (according  to   Kiihn)   would 
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therefore  be  : — proteids  26,  fatty  matter  104,  and  starchy  matter  243 
per  cent.  The  origin  of  the  seed  has  a  great  influence  on  the  quality 
of  the  cake.  According  to  Voelcker,  the  Russian  seeds  contain  most 
albumin  ;  those  grown  further  south  contain  the  most  fat.  The  method 
for  the  microscopic  examination  of  linseed  was  described  by  Kobus, 
(Landiv.  Jahrb.,  1884,  120).  The  chief  weeds  which  occur  in  lin.seed 
are  Folygo7ium  coyivolvulus  and  lapathifoUum  ;  rape  is  very  frequent, 
whilst  Camelina  dentata,  Galium  ajparine.  Thlaspi  ai-vense,  and  Ayro- 
stemma  githago  also  occur.  Less  frequent  are  Brassica  nigra.  Sinapis 
arvensis,  Plantago  lanceolata,  Lolrum,  and  other  grasses.  Besides 
these  seeds  which  occur  naturally,  stalks  and  sand  are  sometimes 
found.  In  Belgium  rice  meal  and  earth-nut  skins  are  frequently 
added. 

Cake  manufactured  by  the  so-called  American  method,  in  which  the 
finely-powdered  seed  is  extracted  by  carbon  bisulphide,  only  contains 
3 — 4  per  cent,  of  fatty  matter,  and  is  therefore  not  used  in  Holland. 
The  method  employed  for  the  examination  of  cake  is  as  follows.  The 
sample  is  made  to  pass  through  a  5  mm.  sieve,  and  5  grams  stirred 
in  a  beaker  with  100  c.c.  of  boiling  water.  Beakers  of  one  size  are 
employed,  so  that  the  more  or  less  SAvelling  of  the  powdered  cake  and 
the  smaller  or  greater  amount  of  liquid  w^hich  separates  can  be  com- 
pared- It  is  also  noticed  whether  the  liquid  is  quite  thin  or  whether 
it  is  slimy.  With  regard  to  the  swelling  up,  Camelina  swells  con- 
siderably more  than  linseed.  Kobus  (loc.  cit.)  found  that  1  gram  of 
linseed  kept  in  water  for  one  hour  w^eighed  2*7 — 2*8  grams,  whilst 
1  gram  of  Camelina  weighed  4*4  grams  after  the  same  treatment.  A 
part  of  the  liquid  is  tested  with  iodine  for  starch  ;  only  a  light  blue 
colour  should  be  j^roduced.  The  residue  obtained  when  the  water  is 
poured  off  is  examined  microscopically  (Kobus,  loc.  cit.).  The  num- 
ber of  foreign  particles  is  estimated  in  5  grams,  the  separation  being 
effected  by  a  jet  of  water  on  the  substance  in  a  1*2  mm.  sieve.  De- 
terminations of  proteids,  fat,  and  ash  are  also  made. 

The  injurious  substances  sometimes  found  in  linseed  cake  ai*e  corn- 
cocklp,  containing  a  poisonous  substance,  saponin  or  githagin,  the 
seeds  of  Thlaspi  arvense,  which,  when  eaten  by  cows,  impart  a  garlic- 
like taste  to  the  milk,  and  hemp  seed,  which  causes  diarrhoea.  Barium 
sulphate  is  objectionable,  whilst  salt,  besides  being  good  for  cattle, 
lias  the  advantage  of  making  the  cake  softer ;  on  the  other  hand,  the 
cake  becomes  quickly  moist  and  therefore  spoilt.  The  poisonous  action 
of  castor  oil  beans  was  first  shown  by  van  den  Berghe.  Other  sub- 
stances doubtless  occur  which  are  more  or  less  poisonous  or  injurious 
when  much  of  them  is  prcL^ent. 

The  results  of  experiments  made  at  Wageniugen  show  that  in  5  grams 
of  substance  it  requires  only  16  seeds  of  Polygonum  lapathifolitim, 
13  of  P.  c&nvoL,  4  of  Galium  apanne,  and  46  of  Camelina  to  make 
1  per  cent,  of  the  cake.  Each  seed  is  reckoned  as  follows  : — Cameliiuz 
2,  Polygonum  lap.  6,  P.  convol.  8,  Galium  aparine  25  ;  if  the  sum 
of  the  numbers  found  exceeds  100,  the  cake  is  not  pure  enough. 

In  most  cases  it  is  sufficient  to  magnify  70 — 80  times,  but  in  some 
cases  300  times.  For  the  detection  of  very  finely-powdered  substances 
in  cake,  a  test  lube  is  half  filled  with  the  powdered  cake,  treated  with 
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alcohol,  well  shaken,  and  allowed  to  settle ;  the  alcohol  is  poured  off 
and  some  of  the  fine  meal  which  floats  on  it  put  on  an  object  glass. 
The  alcohol  is  evaporated,  a  drop  of  gflycerol  and  aqueous  soda  added 
and  pressed  with  a  second  glass.  When  magnified  300  times,  earth- 
nut  meal  is  readily  distinguished;  it  is  seen  as  ring-shaped  depres- 
sions. Other  substances  than  earth-nut  meal  can  only  be  detected  by 
special  methods.  N.  H.  M. 


Analytical   Chemistry. 


Improvements  in  Gasvolumeters.  By  G.  Luxge  (Ber.,  25, 
3157 — 3164). — Arrangements  are  here  described  for  closing  the  "reduc- 
tion tube  "  of  the  gasvolumeter  (Abstr.,  1890,  660)  other  than  by  the 
use  of  a  stop-cock  or  by  sealing  the  end,  both  of  which  methods  have 
certain  disadvantages.  By  suitably  adjusting  the  levels  of  the  mercury 
in  the  "  reduction  "  and  "  measuring  "  tubes,  it  is  possible  to  employ 
the  instrument  for  the  measurement  of  both  moist  and  dry  gases,  as 
also  to  use  it  as  a  "  gravivolumeter "  (compare  Japp,  Trans.,  1891, 
894;  Lunge,  Proc,  1891,  170).  A.  R.  L. 

Titration  Apparatus  with  Automatic  Zero  Adjustment.    By 

S.  Krawczynski  {Ber.,  25,  3010 — 3011). — Into  one  neck  of  a  two- 
necked  Woulff's  bottle  of  suitable  capacity  is  fixed  by  means  of  a 
cork,  a  burette  consisting  of  an  inner  and  outer  tube ;  and  to  the 
other  neck  of  the  bottle  is  fastened  a  small,  two-bladder  hand  bellows 
and  a  side  tube  for  releasing  the  air  pressure  after  the  burette  is 
filled.  The  inner  tube  of  the  burette  is  open  at  both  ends,  reaches 
nearly  to  the  bottom  of  the  Woulff's  bottle,  and  ends  about  5  cm. 
below  the  top  of  the  outer  tube,  this  point  being  the  zero  mark.  The 
outer  tube,  fused  on  to  the  inner  tube  just  above  the  cork,  is  graduated, 
and  has  an  ordinary  burette  tap  fused  into  the  side  near  the  bottom. 

E.  C.  R. 
Estimation  of  Free  Acids  in  the  presence   of  Acid  Phos- 
phates.     By  J.  Wagner   {Pfugers  ArcMv,   50,  375 — 384). — Leo's 
method  (Abstr.,  1891,  1288)    is  again  criticised  and  declared  to  be 
wholly  worthless.  W.  D.  H. 

Estimation  of  Chlorine  in  Electrolysed  Solutions.    By  L.  M. 

Norton  (Ghem.  Netvs,  66,  115 — 116). — For  the  estimation  of  total 
chlorine  and  chlorine  as  chloride,  hypochlorite,  and  chlorate  in  elec- 
trolysed or  other  solutions,  the  author  mentions  various  methods,  but 
regards  the  following  mode  of  procedure  as  most  convenient.  The 
chlorine  present  as  hypochlorite  is  estimated  by  titration  with  sodium 
arsenite  in  the  asual  manner,  then  by  titrating  an  aliquot  part  of  the 
same  solution  with  silver  nitrate,  and  deducting  the  chlorine  present 
as  hypochlorite  from  the  result,  the  amount  of  chlorine  present  as  chlor- 
ide is  found.    The  total  chlorine  is  estimated  in  a  fresh  portion  by  treat- 
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ing  it  with  saturated  aqueous  sulphurous  acid  to  reduce  chlorate,  and 
etnployiDg  Volhard's  method  of  adding  excess  of  standardised  silver 
nitrate,  and  titrating  back  with  ammonium  thiocyanate  in  the  presence 
of  ferric  alum.  The  difference  between  this  result  and  the  sum  of  the 
chlorine  present  as  chloride  and  hypochlorite  gives  the  amount 
present  as  chlorate.  D.  A.  L. 

Estimation  of  Bromine  and  Iodine  in  presence  of  Chlorine. 

By  E.  NiHOUL  (Zeif.  amjir.  Cheru.,  1891,  4-il). — The  author  has 
attempted  to  substitute  hydrogen  chloride  for  chlorine  in  the  well 
known  indirect  process  of  determining  the  amount  of  the  three 
halogens  when  precipitated  as  silver  salts.  Silver  bromide  is  com- 
pletely converted  into  chloride  when  heated  for  an  hour  in  a  current 
of  hydrogen  chloride,  but  unfortunately  silver  iodide  is  but  partially 
decomposed,  and  as  the  action  of  chlorine  is  complete  in  about 
10  minutes,  the  author  is  not  inclined  to  give  up  the  use  of  that  gas. 

L.   DE   K. 

Estimation  of  Nitrogen  in  Nitrates.  By  Alberti  and  Hempel 
{Zeit.  angic.  Chem.,  1891,  398— 4.00).— Fricke  (compare  Abetr.,  1892, 
527)  strongly  recommended  Ulsch's  process  for  the  estimation  of 
nitrogen  in  nitrates.  The  authors  have  also  investigated  the  method, 
and  as  the  results  of  numerous  experiments,  now  propose  its  universal 
introduction  in  agricultural  chemical  stations.  Their  test  analyses, 
practised  not  only  on  pure  and  commercial  nitrates,  but  also  on 
complex  manures,  are  very  satisfactory.  L.  de  K. 

Estimation  of  Nitrogen  in  Nitrates.  By  K.  Ulsch  (Zeit.  angw. 
Chem.,  1891,  719). — The  success  of  the  author's  process  depends,  of 
course,  greatly  on  the  accurate  estimation  of  the  ammonia  obtained 
by  reducing  the  nitrate  by  means  of  sulphuric  acid  and  metallic  iron. 
The  author  now  puts  into  the  receiver  a  quantity  of  ^jb  acid  slightly 
insufficient  to  neutralise  all  the  ammonia  which  is  given  off  on  distil- 
ling the  liquid  with  excess  of  sodium  hydroxide.  More  acid  is  then 
carefully  added  until  exact  neutrality  is  obtained.  The  results  thus 
obtained  are  more  trustworthy  than  those  got  by  the  usual  procedure 
of  using  excess  of  acid,  and  then  titrating  back  with  alkali. 

L.   DE  K. 

lodometric  Estimation  of  Nitrates.  By  F.  A.  Gooch  and 
H.  W.  Gruener  {Amer.  J.  Sci.,  44,  117 — 123). — The  authors 
recommend  distilling  the  nitrate  (about  02  gram)  with  20  c.c.  of  a 
saturated  solution  of  crystallised  manganous  chloride  in  strong, 
hydrochloric  acid,  in  a  current  of  carbonic  anhydride.  The  products 
of  the  distillation  are  passed  into  a  solution  of  potassium  iodide,  and 
the  liberated  iodine  is  afterw^ards  titrated  by  means  of  sodium  thio- 
sulphate.  3  mols.  of  iodine  correspond  with  2  mols.  of  hydrogen 
nitrate. 

The  apparatus  employed  consists  of  a  bent  pipette,  serving  instead 
of  a  retort,  which  is  connected  with  a  Kipp's  apparatus  evolving 
carbonic  anhydride.  The  other  goose-neck  like  end  is  sealed  to  a 
"Will  and  Varrentrap  nitrogen  bulb,  the  exit  tube  of  which  is  drawn 
out,  so  that  it  may  be  pushed  well  within  the  inlet  tube  of  a  Will  and 
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Varrenti'ap  absorptiou  flask.  A  third  receiver  simply  acts  as  a  trap 
to  exclude  air  from  the  absorption  apparatus  proper.  The  titration 
should  be  completed  immediately  after  the  distillation,  during  which, 
the  nitrogen  bulbs  should  be  immersed  in  cold  water ;  otherwise, 
traces  of  dissolved  nitric  oxide  might  get  oxidised  and  liberate  more 
iodine.     The  test  analyses  are  very  satisfactory.  L.  de  K. 

Estimation   of   Nitrous  Acid  in  Sodium   Nitrate.      By   0. 

Reitmair  and  A.  Stutzer,  (Zeit.  angiv.  Chem.,  1891,  666—667). — The 
authors  have  come  to  the  conclusion  that  the  estimation  with  potas- 
sium permanganate  gives  erroneous  i-esults,  and  that  for  accurate 
determinations.  Lunge's  process  should  be  adopted  (compare  Abstr., 
1892,  1029).  L.  DE  K. 

Determination  of  Nitrogen  in  Soils  by  Kjeldahl's  Method. 

By  J.  A.  MuLLER  (Ann.  Chim.  Fliija.  [6],  22,  393— 401.— A  number 
of  comparative  determinations  have  shown  that  when  the  nitrogen  in 
soils  is  estimated  by  Kjeldahl's  method,  the  results  come  out,  as  a 
rule,  a  little  lower  thau  when  the  soda-lime  process  is  employed  ;  the 
difference  is,  on  the  average,  0*04  gram  of  nitrogen  per  kilo,  of  dry 
soil.  It  is  necessary,  however,  to  add  a  little  benzoic  acid  to  the 
mixture  of  soil  and  fuming  sulphuric  acid  ;  otherwise  the  results  may 
fall  out  much  too  low. 

The  apparatus  employed  by  the  author  consisted  of  a  small,  long- 
necked  flask,  of  about  75  c.c.  capacity,  heated  in  an  air-bath;  the 
neck  of  the  flask,  projecting  from  the  air-bath,  was  bent  downwards 
and  introduced  into  a  small  flask,  so  that  any  sulphuric  acid  which 
was  volatilised  during  the  process  would  not  run  back  down  the  sides 
of  the  hot  vessel  and  cause  fracture. 

The  proportions  taken  were  : — 15  grams  of  the  dry,  finely-divided 
soil,  30  c.c.  of  fuming  sulphuric  acid,  and  about  0"3  gram  of  benzoic 
acid.  The  operation  occupies  about  12  to  18  hours,  during  which 
time  the  temperature  is  gradually  raised  ;  towards  the  end  of  the 
operation,  the  mixture  is  heated  sufficiently  to  distil  about  1'5  c.c.  of 
the  sulphuric  acid. 

The  soils  examined  were  free  from,  or  contained  only  traces  of, 
nitrates.  F.  S.  K. 

Estimation  of  Phosphorus  in  Steel.  By  H.  Wdowiszewski 
{Chem.  Centr.,  1892,  ii,  56 — 57;  from  Stahl  u.  Eisen,  12,  381). — 
The  following  combination  of  hitherto  known  methods  is  proposed ; 
it  is  asserted  that  an  accurate  estimation  can  be  made  in  two  hours. 
2 — 5  grams  of  steel  is  dissolved  in  30 — 75  c.c.  of  nitric  acid  (,sp.  gr.  1-2) 
in  a  conical  flask  of  300 — 500  c.c.  capacity,  the  boiling  solution  is 
treated  with  10 — 25  c.c.  of  a  1  per  cent,  permanganate  solution,  and 
boiled  until  the  precipitated  manganese  dioxide  rapidly  sinks  to  the 
bottom,  when  the  flask  is  removed  from  the .  flame.  2  c.c.  of  con- 
centrated hydrochloric  acid  is  now  added  for  every  gram  of  steel 
taken,  and  the  boiling  is  continued  until  the  dioxide  has  completely 
dissolved,  and  all  the  chlorine  is  driven  off.  The  solution  is  then 
treated   with  strong  ammonia  in   considerable  excess,  being  shaken 
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continually  the  wliile,  and  to  the  gelatinous  mass  strong  nitric  acid  is 
added  little  by  little  in  quantity  more  than  sufficient  to  dissolve  the 
precipitate.  The  solntion  is  then  heated  to  8^"",  25 — 30  c.c.  of 
ammonium  molybdate  is  added,  and  the  flask  is  stoppered  and 
shaken  gently,  the  stopper  being  removed  occasionally,  and,  finally, 
wrapped  in  a  cloth  and  shaken  violently  for  five  minuces.  The  pre- 
cipitate is  collected  with  the  aid  of  the  pump,  washed  with  15  percent, 
ammonium  nitrate,  and  then  2 — 3  times  with  water,  brought,  together 
with  the  filter,  into  a  flask,  and  treated  with  6 — 10  c.c.  of  an 
ammonia  solution  standardised  against  phosphorus.  After  the  pre- 
cipitate has  dissolverl,  the  excess  of  ammonia  is  detemiined  by  titra- 
tion with  an  equivalent  solution  of  hydrochloric  acid.  The  burettes 
used  were  yraduated  in  1/30  c.c.  ;  1  c.c.  of  the  ammonia  solntion 
=  0*03534  per  cent,  of  phosphorus.  C.  F.  B. 

Estimation  of  Phosphorus  in  Steel  and  Cast  Iron.  By  H. 
ZiMMERMANX  (Chem.  Cent)-.,  1892,  ii,  131 — 132  ;  from  Stahl  v. 
Eisen,  12,  524 — 527). — A  modification  of  Metz'  method,  occupying 
30 — 35  minutes  for  steel,  and  two  hours  for  cast  iron,  as  in  the  latter 
case  silica  and  graphite  have  to  be  separated.  5*0008  grams  of  the 
metal  is  dissolved  in  a  tall  beaker  in  nitric  acid  (sp.  gr.  1'20),  oxidised 
with  permanganate,  the  manganese  dioxide  reduced  with  hydrochloric 
or  oxalic  acid,  the  clear  solution  treated  with  ammonium  nitrate,  and 
the  phosphorus  precipitated  by  a  large  excess  of  molybdate  solution. 
After  shaking  for  a  few  minutes,  the  beaker  is  inclined,  the  precipi- 
tate allowed  to  settle,  and,  after  15 — 20  minutes,  the  clear  solution 
siphoned  off.  The  precipitate  is  washed  on  a  filter  of  6 — 7  cm. 
diameter  with  dilute  nitric  acid  of  sp.  gr.  1'002,  then  washed  with 
this  solution  through  a  small  funnel  into  a  specific  gravity  bottle, 
which  is  filled  and  weighed  (G  =  bottle  -f  precipitate  -f-  solution^, 
gf  (=  bottle  -\-  solution)  is  then  read  off  from  a  table,  and  \{G  —  (/) 
gives  the  percentage  of  phosphorus.  C.  F.  B. 

Rapid  Estimation  of  Phosphorus  in  Iron,  Steel,  and  Ores. 
By  J.  O.  Handy  (Chem.  Gentr.,  1892,  ii,  185  ;  from  /.  mial.  Chem.,  6, 
204 — 211).— The  method  is  based  on  the  fact  that  precipitated 
ammonium  phosphomol^'bdate,  when  freed  from  acid  by  washing  with 
a  neutral  solution  of  potassium  nitrate,  is  dissolved  by  standard 
soda,  the  excess  of  which  may  be  determined  by  titration  witii 
nitric  acid,  phenolphthalein  being  used  as  an  indicator.  2  grams  of 
steel  is  dissolved  in  75  c.c.  of  nitric  acid  (sp.  gr.  1*13)  in  a  conical  flask, 
15  c.c.  of  O'o  per  cent,  permanganate  solution  added  to  the  boiling 
solution,  the  whole  boiled,  about  0*03  gram  of  cane  sugar  added, 
and  heated  until  the  manganese  peroxide  has  dissolved.  The  flask  is 
then  removed  from  the  flame,  13  c.c.  of  ammonia  (sp.  gr.  0'90)  is 
added,  the  whole  is  shaken,  cooled  to  85°,  treated  with  50  c.c,  of 
molybdate  solution,  shaken  for  five  minutes,  and  the  precipitate 
collected,  washed  with  0*1  per  cent,  nitric  acid,  and  then  five  times 
with  0*1  per  cent,  potassium  nitrate  solution.  The  filter  and  precipi- 
tate are  then  put  back  into  the  flask,  20  c.c.  of  standard  soda,  water, 
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and  phenol phthalein  are  added,  and  the  excess  of   soda  titrated  with 
nitric  acid. 

The  molybdate  solution  is  prepared  by  dissolving  1  lb.  of  molybdic 
acid  in  1200  c.c.  of  water  and  700  c.c.  of  ammonia  (sp.  or.  0*9), 
adding  300  c.c.  nitric  acid  (sp.  gr.  1'42),  and  pouring  the  mixture,  a 
quarter  at  a  time,  into  four  flasks  each  containing  a  mixture  of 
500  c.c.  of  nitric  acid  (sp.  gr.  r42)  and  1200  c.c.  water  ;  no  molybdic 
acid  is  precipitated.  The  soda  and  nitric  acid  solutions  are  standard- 
ised with  pure,  yellow  ammonium  phospho molybdate  containing 
1*63  per  cent,  phosphorus.  0014  per  cent,  of  arsenic  in  the  iron  does 
not  aifect  the  determination  of  the  phosphorus.  C.  F.  B. 

Precipitation  of  Phosphates  and  Arsenates  by  Ammonium 
Molybdate.  By  B.  Moreau  (/.  Pharm.  [5^.  26,  157— 163).— The 
reagent  is  prepared  by  dissolving  12  grams  of  ammonium  molybdate 
in  10 — 15  grams  of  warm  water;  to  this  is  added  a  mixture  of 
145  grams  of  nitric  acid  and  30  grams  of  water.  The  solution  is 
heated  on  the  water-bath  from  10  to  15  minutes,  made  up  to  a  litre, 
and  decanted  after  settling  for  some  hours.  In  testing  for  phosphate 
or  arsenate,  2  c.c.  of  the  reagent  is  heated  to  boiling  in  a  tube,  taking 
care  not  to  heat  the  surface,  then  some  drops  of  the  solution  to  be 
tested  are  added,  boiled  again  if  necessary,  when  a  precipitate  indicates 
a  phosphate  or  an  arsenate.  1  gram  of  phosphoric  acid  in  10  litres  of 
water  is  faintly  indicated,  and  1  gram  of  ai'senic  acid  in  1300  grams  of 
water.  Quantitatively,  60  c.c.  of  the  reagent  is  heated  nearly  to  boil- 
ing on  the  water- bath  ;  it  should  rem.aiu  clear,  then  5  c.c.  of  nitric  acid 
is  added,  20  c.c.  of  the  solution  of  phosphate  or  arsenate  containing 
about  1  per  cent.,  and,  finally,  6 — 8  grams  of  ammonium  nitrate  crys- 
tals ;  it  is  then  boiled  for  a  quarter  of  an  hour  with  frequent  shaking. 

J.  T. 

Estimation  of  Carbon  in  Iron  or  Steel,  also  of  Carbonic 
Acid  in  Aqueous  Solutions.  By  Gr.  Lunge  and  L.  Marchlewski 
(Zeit.  angw.  Chem.,  1891,  412 — 414). — The  authors  (compare  Abstr., 
1892,  531)  state  that  by  using  a  larger  flask  and  funnel,  their  appa- 
ratus is  very  suitable  for  the  estimation  of  carbon  in  iron  or  steel. 
The  following  solutions  are  required  : — 1.  A  saturated  solution  of 
copper  sulphate.  2.  A  solution  of  100  grams  of  chromic  acid  in 
100  c.c.  of  water.  3.  A  saturated  solution  of  chromic  acid  in  sulph- 
uric acid  of  sp.  gr.  1*65.  4.  A  similar  solution  in  acid  of  sp.  gr.  1'71. 
5.  Sulphuric  acid  of  sp.  gr.  1*1.  6.  Commercial  hydrogen  peroxide. 
The  process  is  carried  out  as  follows  : — 05  gram  of  the  sample  (or  a 
largfer  quantity  if  the  sample  is  poor  in  carbon)  is  put  into  the  flask 
and  covered  with  5  c.c.  (or  more  in  proportion)  of  the  copper  solu- 
tion, which  is  allowed  to  act  from  1  to  6  hours.  Experiments  made 
in  the  hope  of  accelerating  the  action  by  application  of  heat  were 
unsuccessful.  The  mixture  is  now  treated  with  the  solution  of 
chromic  acid,  10  c.c.  for  every  gram  of  the  sample,  then  with  the 
sulphuric  acid  of  sp.  gr.  1*65,  of  which  135  c.c.  is  used  for  0*5  gram 
of  sample,  but  only  130  c.c.  for  1  or  2  grams.  If  more  than  2  grams 
has  been  weighed  out,  from  75  to  70  c.c.  of  the  sulphuric  acid  of 
sp.  gr.  1'71  is  used  instead.      Finally,  sulphuric  acid  of  sp.  gr.  11  is 
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added  ;  30  c.c.  for  0*5  gram  of  the  sariiple,  25  c.c.  for  1  gram,  and 
5  c.c.  only  for  2,  3,  and  5  j^rams.  Gentle  heat  is  applied,  when  the 
carbon  is  rapidly  oxidised  to  carbonic  anhydride,  which  escapes 
into  the  measuring  tabe.  To  expel  the  last  traces,  from  1  to  2  c.c,  of 
the  hydrogen  peroxide  is  introduced  into  the  flask.  This,  when  it 
comes  in  contact  with  the  chromic  acid,  evolves  oxygen,  which 
sweeps  out  any  carbonic  anhydride.  The  mixed  gases  are  measured 
as  described  in  the  previous  paper,  the  carbonic  anhydride  is  absorbed 
by  aqueous  soda,  and  so  found  by  difference. 

The  test  nnalyses  are  very  satisfactory.  It  will  be  easily  under- 
stood that  the  apparatus  may  be  successfully  employed  for  the  esti- 
mation of  free  and  combined  carbonic  acid  in  mineral  waters. 

L.    DE    K. 

Estimation  of  Potassium  as  Perchlorate.  B3-  W.  Wexse 
{Zeit.  angu\  Chem.,  1891,  691 — 693). — Owing  to  the  high  price  of 
•platinum  chloride,  other  precipitants  for  potassium  have  been  lately 
attracting  attention,  and  more  particularly  perchloric  acid.  As,  how- 
ever, potassium  perchlorate  is  decidedly  soluble  even  in  alcohol,  its 
quantitative  isolation  is  very  difficult,  but  the  author  has  vastly 
improved  the  method. 

The  commercial  potash  salts  are  freed  from  sulphates  by  the  cautious 
addition  of  barium  chloride,  and  the  filtrate  is  then  evaporated  on 
the  water-bath  with  a  slight  excess  of  perchloric  acid  until  no  more 
acid  fumes  escape.  The  residue  is  powdered  nnd  extracted  with 
96  per  cent,  (commercial  absolute)  alcohol,  to  which  2  per  1000  per- 
chloric acid  has  been  added,  in  which  mixture  the  potassium  per- 
chlorate is  all  but  insoluble.  The  insoluble  mass  is  collected  on  a 
weighed  filter  (dried  at  120°),  and,  finally,  slightly  washed  with  pure 
alcohol  to  remove  the  traces  of  free  acid.  After  drying  at  120°.  the 
perchlorate  may  be  weighed. 

Perchloric  acid  may  be  conveniently  prepared  as  follows  : — 1  part 
of  potassium  perchlorate  is  distilled  in  a  strong  retort  with  2  parts  of 
90  per  cent,  sulphuric  acid  in  a  vacuum.  The  distillate  is  diluted, 
boiled,  and  freed  from  sulphate  by  cautious  addition  of  barium  chlor- 
ide. After  evaporating  off  any  free  hydrochloric  acid,  the  liquid  is 
again  subjected  to  distillation.  The  aathor's  test  analyses  are  satis- 
factory. L.  PE  K. 

Estimation  of  Potassium.  By  F.  Jeax  and  Trillat  (Bull  Soc. 
Chim.  [8],  7,  228). — The  platinochloride,  having  been  precipitated 
and  purified  in  the  usual  way,  is  dissolved  in  water,  and  the  solution, 
made  alkaline  with  soda,  is  warmed  and  reduced  by  the  addition  of  a 
few  drops  of  aqueous  formaldehyde  ;  it  should  be  stirred  with  a  glass 
rod  to  prevent  the  platinum  adhering  to  the  vessel.  The  metal  is 
then  collected  in  the  usual  Avay.  Jx.  W. 

Separation  of  Magnesium  Chloride  from  the  Chlorides  of 
Sodium  and  Potassium.  By  R.  B.  Biggs  (Avier.  J.  Sci.,  44, 103 — 
109). — Gooch  (Amer.  Chem.  J.,  14,  33)  has  shown  that  both  potas- 
sium and  sodium  chlorides  are  insoluble  in  anhydrous  amyl  alcohol, 
and  may  in  this  way  be  separated  from  the  soluble  lithium  chloride. 
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He  also  called  attention  to  the  solubility  of  auliydroiis  magnesium 
chloride.  The  author  found,  however,  a  great  difficulty  in  dehydrat- 
ing this  chloride  without  decompoiiition,  but  succeeded  at  last  by 
adding  to  the  amyl  alcohol  a  few  drops  of  benzyl  chloride.  This 
addition  is,  however,  unnecessary  when  the  mixed  chlorides  are 
treated  as  follows  : — They  are  dissolved  in  as  little  water  as  possible 
and  a  few  drops  of  hydrochloric  acid  added.  80  to  40  c.c.  of  amvl 
alcohol  is  then  added  and  the  water  boiled  ofp ;  the  boiling  is  con- 
tinued until  the  volume  of  the  liquid  is  reduced  to  about  10  c.c.  In 
filtering  it  is  of  great  advantage  to  use  a  perforated  crucible  and  an 
asbestos  felt,  and  to  filter  under  pressure.  In  case  the  total  chlorides 
exceed  0'2  gram,  the  residue  must  be  redissolved  in  a  feAv  drops  of 
acid,  and  once  more  boiled  with  amjl  alcohol ;  the  filtrate  is  trans- 
fenced  to  a  weighed  platinum  dish  and  evaporated.  Water  is  added 
before  all  the  alcohol  has  been  expelled,  and  the  evaporation  con- 
tinued. Finally  a  slight  excess  of  sulphuric  acid  is  added  ;  the 
residue  is  gently  ignited,  and  weighed  as  MgSOi.  L.  de  K. 

Detection  of  Strontmm  in  presence  of  Calcium.     By  P.  E. 

Browning  (Amer.  J.  Scl,  43,  386— 388).— The  author  (Abstr.,  1892, 
915)  has  shown  that  calcium  m.aj  be  quantitatively  separated 
from  strontium  by  dissolving  the  mixed  nitrates  in  a  few  drops  of 
water  and  boiling  with  am}^  alcohol.  When  the  process  is  applied 
qualitatively,  it  will  be  found  that,  even  in  the  absence  of  strontium,  a 
slight  deposit  will  form  on  the  bottom  of  the  test  tube  in  which  the 
boiling  takes  place.  If  this  precipitate,  after  being  washed  with 
amyl  alcohol,  is  redissolved  in  a  drop  of  dilute  nitric  acid  and  again 
boiled  with  the  amyl  alcohol,  it  separates  out  wliollj^  or  partially. 
The  author  thinks  that  the  deposit  consists  of  the  calcium  salt  of  an 
organic  acid  formed  by  the  action  of  the  nitric  acid  on  the  fusel  oil. 

If,  however,  the  deposit  is  first  gently  ignited  before  dissolving  it 
in  the  nitric  acid,  it  will  completely  dissolve  in  the  amyl  alcohol,  and 
with  care  very  minute  proportions  of  strontium  may  be  detected  in 
presence  of  calcium.  L.  de  K. 

Estimation  of  Barium  in  the  presence  of  Calcium  and 
Magnesium.  By  F.  W.  Mar  (Amer.  J.  8ci.,  43,  521 — 525). — 
It  is  a  well-known  fact  that  barium  chloride  is  practically  insoluble 
in  strong  hydrochloric  acid,  but  the  author  has  found  that  in  order  to 
make  this  a  quantitative  means  of  separation,  some  ether  should  be 
mixed  with  the  acid.  To  utilise  the  process  for  the  separation  of 
barium  from  calcium,  or  magnesium,  about  1  gram  of  the  mixed 
chlorides  must  be  dissolved  in  the  smallest  possible  quantity  of  boiling 
water  and  precipitated  by  25  c.c.  of  fuming  hydrochloric  acid.  After 
cooling,  5  c.c.  of  pure  ether  is  added.  The  acid  should  be  added  very 
gradually,  so  as  to  get  the  barium  chloride  in  a  coarse  crystalline 
condition,  when  it  is  less  liable  to  include  foreign  matter.  After 
standing  a  few  minutes,  the  precipitate  is  filtered  into  a  Gooch's 
crucible,  washed  with  hydrochloric  acid  containing  10  per  cent,  of 
ether,  dried  at  150 — 200°,  and  weighed  as  BaCL. 

The  process,  as  shown  by  the  test  analyses,  is  accurate  and  rapid. 
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The  fumes  of  the  strong  acid  cause  no  mconvenience  if  the  filtration  is 
performed  in  front  of  a  good  flue.  L.  de  K. 

Assay  of  Aluminium  and  some  of  its  Alloys.     By  F.  Regels- 

BERGER  {Zeit.  angiu.  Ghem.,  1891,  442 — 446  ;  473—478). — Estimation  of 
Silicon  in  Aluminium — The  short  process  communicated  by  the  author 
some  time  ago  gives  results  which  can  never  be  scientifically  correct, 
as  some  of  the  silicon  escapes  as  hydride.  Moreover,  it  does  not  dis- 
tinguish between  the  two  varieties  of  silicon.  The  new  process  is  as 
follows : — 4  grams  of  the  cut  up  metal  is  dissolved,  with  the  usual 
precautions,  in  a  mixture  of  30  c.c.  of  nitric  acid,  sp.  gi\  1-35,  and 
70  c.c.  of  hydrochloric  acid,  sp.  gr.  1-16.  Whilst  boiling,  30  c.c.  of 
sulphuric  acid  is  added  and  the  evaporation  continued  until  no  more 
nitric  fumes  escape.  About  200  c.c.  of  water  is  now  carefully  added 
and  the  insoluble  matter  is  collected,  washed  and  ignited  in  a  plati- 
num crucible.  The  product  is  crude  silicic  acid,  which  is  weighed. 
If  is  then  evaporated  with  hydrofluoric  acid  ;  the  loss  represents  the 
silica.  The  residue  is  now  again  evaporated  with  hydrofluoric  aoid, 
but  this  time  with  the  addition  of  nitric  acid.  The  loss  in  weight  repre- 
sents the  silicon.     The  red  residue  consists  of  a  little  ferric  oxide. 

Estimation  of  Aluminium  in  Ferro-aluminium. — 5  grams  of  the  alloy 
is  dissolved  in  dilute  sulphuric  acid  and  heated  until  sulphuric  fumes 
escape.  The  residue  is  then  diluted  with  water  to  300  c.c.  100 c.c.  of  the 
filtrate  is  reduced  by  boiling  with  iron  wire  or  sodium  hj^drogen  sulph- 
ite, then  nearly  neutralised  with  aqueous  soda  and  poured  into  a  boiling 
solution  of  10  grams  of  potassium  hydroxide  in  50  c.c.  of  water  mixed 
with  8  grams  of  potassium  cyanide  in  40  c.c.  of  water.  The  iicjuid  is 
finally  made  up  to  500  c.c.  and  300  c.c.  (=1  gram  metal)  of  the 
filtrate  is  boiled  in  a  large  porcelain  dish  with  15  grams  of  ammonium 
nitrate.  The  precipitate  is  thoroughly  washed  (best  by  means  of  a 
filter  pump)  and  finally  weighed  as  AlgOo.  It  may  be  further  tested 
as  to  its  absolute  purity. 

Assay  of  Aluminium-copper  and  Aluminium-zinc-  copper.  —  (1.) 
Estltnation  of  silicon — ^5  grams  of  the  alloy  is  dissolved  in  nitro- 
hydrochloric  acid,  the  solution  evaporated  to  dryness,  and  the 
residue  dissolved  in  dilute  hydrochloric  acid.  Should  the  insoluble 
matter  not  be  pure  white,  it  must  be  fused  with  sodium  potassium 
carbonate  and  the  silica  recovered  from  the  melt  as  usual.  The  acid 
filtrate  is  added  to  the  main  filtrate.  If  the  alloy  is  suspected  to 
contain  tin  or  lead,  it  is  dissolved  in  nitric  acid  and  evaporated  with 
sulphuric  acid.  The  insoluble  matter  is  fused  with  the  alkali  carb- 
onate, and  then  treated  with  nitric  acid,  when  a  mixture  of  silica 
and  tin  oxide  will  be  obtained,  in  which  the  former  may  be  estimated 
by  evaporation  w^ith  hydrofluoric  acid.  The  lead  will  be  found  in  the 
(nitric)  acid  filtrate.  (2.)  Iron  and  aluminium — If  zinc  is  absent,  an 
aliquot  part  of  the  filtrate  is  boiled  with  sodium  thiosulphate  to 
precipitate  the  copper  as  sulphide.  The  filtrate  when  poured  into 
boiling  potassium  hydi^oxide  yields  a  precipitate  of  ferrous  oxide 
whilst  the  alumina  dissolves,  and  may  be  recovered  as  usual.  The 
iron  precipitate  may  be  obtained  pure  by  redissolving  it  in  nitro- 
bydrochloric  acid  and  reprecipitating  Tvith  ammonia.     (3.)  If  zinc  is 
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present,  tlie  Tiiixecl  iron  and  aluminium  is  first  precipitated  b}^  means 
of  ammonium  acetate.  In  the  filtrate,  the  zinc  may  be  very  con- 
veniently estimated  volumefrically  by  tlie  ferrocyanide  process  in  the 
absence  of  manganese.  (4.)  The  copper  is  best  estimafed  by  electro- 
lysis. 3  to  5  ^rams  of  the  sample  is  dissolved  in  nitric  acid  and 
evaporated,  with  addition  of  sulphuric  acid,  to  a  syrupy  consistence. 
The  mass  is  then  dissolved  in  water,  filtered,  and  made  up  to  a  definite 
bulk  from  which  an  aliquot  part  is  taken  for  the  electrolytic  estima- 
tion. (5.)  Manganese,  if  present,  will  be  found  in  the  iron  precipitate 
(2),  and  may  be  recovered  from  it  in  the  usual  manner. 

L.    DE    K. 

Estimation  of  Aluminium  in    Steel,    Bronze,    &c.     Bv    W. 

ScHONEis  (Ghem.  Gentr.,  1802,  ii,  132  ;  from  Staid  u.  Eisen,  12,  527).— 
5 — 10  grams  of  steel  turnings  are  dissolved  in  nitric  acid  (sp.  gr.  1*2) 
in  a  large  platinum  dish,  the  solution  evaporated  to  dryness,  and  tlie 
residue  cautiously  heated  and  finally  ignited  until  all  oxides  of 
nitrogen  are  expelled.  The  residue  is  finely  powdered  in  an  agate 
mortar  and  fused  in  a  silver  dish  with  solid  potash  free  from  alum- 
inium. The  cooled  mass  is  treated  with  hot  water,  filtered,  and 
washed,  and  the  aluminium  in  the  filtrate  precipitated  by  the  addi- 
tion cf  hydrochloric  acid  and  ammonia.  In  the  case  of  basic  Martin 
steel,  the  alumina  is  pure  ;  in  the  case  of  acid  Martin  steel,  crucible 
steel,  and  ferro-aluminium,  it  contains  silica,  and  must  be  treated 
with  hydrofluoric  acid.  C.  F.  B. 

Separation  of  Iron,  Aluminium,  and  Chromium.    By  C.  Mar- 

CHAL  and  J.  WiERNiK  (Zeit.  angw.  Ghem.,  1891,  511 — 513). — The  two 
processes  mostly  used  are  the  one  introduced  by  Wohler,  who  mixes 
the  solution  containing  the  three  metals  with  potassium  or  sodium 
hvdroxide  in  excess  and  then  passes  chlorine  through  the  liquid  until 
all  the  chromiam  has  passed  into  the  state  of  chromate,  or  the  method 
proposed  by  Gribbs,  who  nearly  neutralises  the  solution  with  sodium 
carbonate,  adds  excess  of  sodium  acetate,  and  then  oxidises  by  means 
of  chlorine  or  bromine. 

As,  however,  both  processes  fail,  even  qualitatively,  if  the  amount 
of  chromium  is  very  small,  the  authors  have  searched  for  another 
oxidiser  and  found  an  excellent  one  in  the  shape  of  freshly  precipi- 
tated manganese  dioxide.  To  ensure  success,  the  analysis  must  be 
carried  out  as  follows : — The  metals  are,  if  possible,  converted  into 
sulphates  or  else  into  chlorides,  and  the  solution  is,  as  far  as  prac- 
ticable, neutralised  with  sodium  carbonate.  Freshly-precipitated, 
well-washed  manganese  dioxide,  prepared  by  mixing  manganous 
sulphate  (1  mol.)  with  potassium  permanganate  (1  mol.),  is  now 
gradually  added,  and  the  mixture  boiled  for  about  10  minutes,  which 
is  generally  sufficiently  long  to  precipitate  all  the  iron.  The  filtrate 
contains  all  the  alumina  and  all  the  chromium  as  chromate,  besides  a 
little  manganese,  whilst  the  precipitate  consists  ot*  ferric  hydroxide 
and  undissolved  manganese  dioxide. 

To  estimate  the  iron,  the  precipitate  is  dissolved  in  hydrochloric 
acid  and  boiled  with  sodium  acetate.  To  free  the  iron  precipitate 
completely  from  manganese,  it  must  be  redissolved  in  hydrochloric 

VOL.  Lxiv.  ii.  5 
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acid  and  reprecipitated  with  amTnonia.  The  filtratft  is  boiled  nnd 
TTiixed  with  a  little  ammonia,  wliich  precipitates  the  alnmina  and  also 
any  manganepe.  The  precipitate  is  tlien  dissolved  in  hydrochloric 
acid,  and  treated  with  sodium  acf tate  like  the  iron  precipitate.  The 
alkaline  chroraate  is  finally  reduced  as  usual,  and  then  precipitate 
with  ammonia.  The  test  analyses  made  on  rather  small  quantities  of 
a  mixture  of  ferric,  aluminium,  and  chrojnic  oxides  are  fairly  satis- 
factory. L.  DE  K. 

Colorimetic  Estimation  of  Iron.  By  J.  Rtban  (Bull.  Sor.  Chim., 
[3],  7,  199—200;  Abstr.,  1892,  240,  1132).— The  author  maintains 
that  Lapicqne's  thiocyanate  method  can  only  be  carried  out  under 
very  special  conditions,  owing  partly  to  the  dissociation  of  ferric  thio- 
cyanate in  dilute  solution,  and  partly  to  the  impossibility  of  procuring 
standard  coloured  glasses  of  uniform  colour.  Jn.  W. 

Estiiration  of  Vanadium  in  Ores.  By  L.  L'Hote  {Ann.  Chim. 
Phys.  [6],  22,  409— 412).— See  this  vol.,  ii,  17. 

Estimation  of  Cyanogen  in  Spent  Materials  from  Gas  Puri- 
fiers ard  in  Illuminating  Gas.  By  H.  Drehschmidt  (Chew.  Centr., 
1892,  i,  1006—1008  ;  from  /.  Gasbeleucht.  Wasserversorg .,  35,  221—226, 
268 — 270). — Estimation  of  Cyanogen  in  Spent  Materials. — A  mixture  of 
10  grams  of  the  spent  material,  about  150  c.c.  of  water,  1  gram  of  am- 
monium sulphate,  and  15  grams  of  mercuric  oxide  are  placed  in  a  500 
c.c.  flask  and  boiled  for  15  minutes.  After  cooling,  0*5 — 1  c.c.  of  a  satu- 
rated solution  of  mercurous  nitrate  is  run  in,  and  then  ammonia  is  added 
until  no  further  preciptate  is  formed.  The  flask  is  filled  up  to  the  mark, 
and  an  additional  8  c.c.  of  water,  corresponding  with  the  volume  of 
The  solid  matter  present,  is  added.  After  shaking  thoroughly,  the 
liquid  is  passed  through  a  dry  filter,  and  200  c.c.  of  the  filtrate  (cor- 
responding with  4  grams  of  the  material)  is  placed  in  a  400  c.c.  flask 
and  treated  with  7  grams  of  zinc  dust  and  at  least  6  c.c.  of  ammonia 
solution  (sp.  gr.  0'91).  The  mixture  is  shaken  several  times,  2  c.c.  o^ 
30  per  cent,  potassium  hydroxide  solution  is  added,  and  the  liquid 
is  made  up  to  401  c.c.  and  filtered  through  a  dry  filter.  ]00  c.c.  of 
the  filtrate  (corresponding  with  1  gram  of  the  suWance)  is  added  tp 
excess  of  N/10  silver  nitrate  solution  contained  in  a  400  c.c.  flask, 
the  liquid  is  acidified  with  nitric  acid,  the  flask  filled  up  to  the 
mark,  and  the  solution  again  filtered.  Finally,  200  c.c.  of  this  last 
filtrate  is  titrated  by  Volhard's  method  with  N/20  ammonium  thio- 
cyanate. The  required  quantity  of  this  solution  directly  corresponds 
with  the  excess  of  silver,  and  by  subtracting  it  from  the  total  volume 
of  silver  solution  employed,  the  amount  of  silver  corresponding  with 
cyanogen  is  obtained  [1  c.c.  1/10  normal  solution  of  silver  nitrate 
=  0  002598  gram  cyanogen  (0-2598  per  cent.)  =  0-004771  gram 
FcCyjs  (0-4771  per  cent.).] 

Under  some  conditions,  for  example,  when  compounds  containing 
chlorine  are  present,  mercurous  nitrate  cannot  be  satisfactorily  em- 
I'loyed,  and  the  author  then  uses  potassium  iodide  in  its  place.  The 
titration  is  then  complete  as  soon  as  the  turbidity  caused  by  silver 


ANALYTICAL  CHEMISTRY.         '  SI 

iodide  is  persistent,  after  repeated  additions  of  5 — 10  c.c.  of  30  per 
cent,  potassium  hydroxide  solution. 

Estimation  of  Cyanogen  and  Hydrocyanic  Acid  in  Illuminating  Gas. 
— Potassium  hydroxide  alone  is  not  a  good  absorbent  of  hydrocyanic 
acid,  but  when  it  contains  ferrous  hydroxide  in  suspension  the  ab- 
sorption is  complete.  The  author  employs  an  absorption  apparatus 
consisting  of  a  wide  cylinder  fitted  with  a  stopper  with  two  holes. 
Through  one  of  these  the  gas  enters  and  passes  to  a  small  glass  bell, 
from  which  it  escapes  through  the  absorbent  liquid  by  a  number  of 
perforations  on  the  upper  side.  To  estimate  the  cyanogen,  the  gas  is 
passed  through  two  absorption  cylinders,  the  first  containing  15  c.c. 
of  ferrous  sulphate  solution  (1  :  10)  and  16  c.c.  of  potassium  hydroxide 
solution  (1  :  3),  and  the  second,  5  c.c.  of  ferrous  sulphate  solution, 
*5  c.c.  of  potassium  hydroxide  solution,  and  20  c.c.  of  water.  Under 
ordinary  conditions,- 100  litres  of  gas  is  employed,  and  it  is  allowed 
to  pass  through  the  apparatus  at  the  rate  of  60 — 80  litres  per  hour. 
The  contents  of  the  absorption-cylinders  are  made  up  to  250  c.c.  and 
filtered.  200  c.c.  of  the  filtrate  is  placed  in  a  300  c.c.  flask,  neutralised 
with  an  equivalent  quantity  of  sulphuric  acid,  mixed  with  ammonium 
sulphate  (2  grams)  and  mercuric  oxide  (15  grams),  and  boiled  for 
15  minutes.  When  cold,  the  bulk  is  made  up  to  301*3  c.c,  the  solu- 
tion is  filtered,  and  250  c.c.  of  the  filtrats  is  placed  in  a  300  c.c.  flask 
with  6 — 10  c.c.  of  ammonia  (sp.  gr.  0'91)  and  7  grams  of  zinc  dust. 
After  shaking  thoroughly,  2  c.c.  of  potassium  hydroxide  is  added,  the 
solution  is  made  up  to  301  c.c,  again  shaken,  and  passed  through  a 
dry  double  filter  paper.  To  200  c.c.  of  the  filtrate  30  c.c.  of  potassium 
iodide  solution  is  added,  and  the  resulting  solution  is  titrated  with 
N/20  silver  solution,  in  the  manner  described  above,  lin  is  the  silver 
required,  the  expression  2"598  n  9/4  gram  gives  the  weight  of  cyanogen 
in  lUO  c.c.  of  the  gas.  G.  T.  M. 

Estimation  of  Glycerol  by  Benedikt  and  Zsigmondy's  Pro- 
cess. By  C.  Mangold  (Zeit.  angw.  Chem.,  1891,  400— 401).— The 
author  has  moditied  the  process,  and  operates  as  follows  : — 0"4  gram 
of  the  sample  is  dissolved  in  a  litre  flask,  in  300  c.c.  of  water  contain- 
ing 10  grams  of  potassium  hydroxide,  55  cc.  of  a  5  per  cent,  solution 
of  potassium  permanganate  is  slowly  added,  and  the  mixture  allowed 
to  remain  lor  about  half  an  hour.  Solution  of  hydrogen  peroxide 
is  then  added  until  the  manganese  is  precipitated  and  the  super- 
natant liquid  looks  quite  colourless,  after  which  water  is  added  up  to 
the  mark,  the  whole  thoroughly  mixed,  and  500  c.c.  filtered  through  a 
dry  filter.  After  boiling  the  filtrate  in  a  flask  for  half  an  hour  to  destroy 
the  excess  of  hydrogen  peroxide,  the  liquid,  which  contains  oxalic 
acid  derived  from  the  oxidation  of  the  glycerol,  is  cooled  to  60°, 
acidified  with  sulphuric  acid,  and  titrated  with  permanganate.  The 
test  analyses  are  satisfactory.  The  presence  of  butyric  acid  does  not 
interfere.  L.  DE  K. 

Estimation  of  Inorganic  Constituents  in  Sugars.  By  Alberti 
and  Hempbl  (Zeit.  angcu.  Chem.,  1891,  486 — 492). — The  conventional 
sulphuric  acid  process,  although  convenient  and  safe,  is  really  very 
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untru«twortliy,  particularly  if  the  sample  contains  any  sandy  matter. 
The  authors,  who  communicate  the  results  of  more  than  200  experi- 
irvents,  now  recommend  the  following  process: — About  6  or  7  grams 
of  coarsely  powdered  quartz  is  ignited  in  a  35  c.c.  platinum  dish,  and 
after  coohng,  the  whole  is  weighed.  5  grams  of  the  sugar  is  now  in- 
.tj?oduced,  and  after  this  is  well  mixed  with  the  sand  by  means  of  a 
thin  platinum  wire,  the  di«h  is  placed  in  a  platinum  mnflBe  and 
ignited  with  a  full  flame.  The  sugar  burns  quietly  without  frothing. 
After  half  an  hour,  sometimes  longer,  the  operation  is  finished,  and 
'the  ash  may  be  weighed.  If  dealing  with  molasses,  about  3  grams 
of  the  sample  is  a  convenient  quantity  to  work  on.  The  ash  is  free 
from  carbonic  acid,  and  a«  chlorides  and  sulphates  are  not  decomposed 
by  the  heated  silica,  the  true  mineral  matter  of  the  sugar  is  obtained. 

L.    DE    K. 

Estimation  of  Sugar  and  Tannin  in  Wine.  J.  H.  Yogel  (Zeit 
angw.  Ghem.,  1891,  449).— The  author  (Abstr.,  1891,  1557)  states  that 
by  adopting  Borntrager's  plan,  the  decolorisation  of  very  deeply 
coloured  wines  may  be  effected  by  a  comparatively  small  quantity  of 
I  asic  lead  acetate  without  interfering  with  the  accurate  estimation  of 
.the  sugar;  but  he  still  uses,  by  preference,  animal  charcoal,  which 
not  only  removes  the  colouring  matter,  but  also  any  tannin. 

L.  DE   K. 

Estimation  of  Pentosans  and  Pentoses  in  Vegetables.  Bj 
E.  E.  Flint  and  B.  Tollens  {Ber.,  25,  2912— 2917).— Continuing 
their  work  on  this  subject  (Abstr.,  1892,  388),  the  authors  have  con- 
firmed their  previous  results.  They  recommend  the  gravimetric 
estimation  of  the  fsirfuraldehyde  hydrazone  as  the  most  exact  and 
convenient.  Cai-e  must  be  taken  that  the  quantity  of  sodium  chloride 
in  the  500  c.c.  of  neutralised  distillate  is  always  81*5  grams  (that  is, 
the  quantity  of  sodium  chloride  pi-oduced  by  the  neutralisation  of 
4  00  c.c.  of  distillate  containing  12  per  cent,  of  hydrogen  chloride).  If 
the  distillate  is  less  than  400  c.c,  102  grams  of  sodium  chloride  is 
{  dded  for  every  50  c.c.  deficiency  of  distillate  before  neutralisation, 
addition  of  phenylhydrazine,  and  making  up  to  500  c.c.  The  fol- 
lowing factors  were  determined  : — 

1.  Arabinose  =  hydrazone  x   1229  4-  0-0177. 

2.  Xylose  =  hydrazone  x   1-031   -  O'OOl. 

3.  Pentose  (average,  if  kind  unknown)  =  hydrazone  X   1*13  + 

0-0083. 

4.  Furfuraldehjde  =  hydrazone  X  0-516  +  0'0254. 

5.  Pentosan  (araban  or  xylan)  =  pentose  X  0-88. 

The  presence  of  starch  or  cane  sugar  interferes  to  some  extent 
with  the  determination,  causing  rather  too  low  numbers  to  be  obtained. 
Cellulose  does  not  appear  to  affect  the  results. 

Giinther's  titration  method  (loc.  cit.)  gives  rather  too  high  result.^, 
owing  to  the  levulinic  acid,  &c.,  which  is  usually  present  in  the  dis- 
tillate also  forming  hjdrazones.  As  those  hydrazones  are  pretty 
soluble,  they  do  not  influence  the  gravimetric  method. 
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The  authors  have  determined  the  amounts  of  pentosans,  &o.,  in  a 
number  of  woods,  gums,  &c.  L.  T.  T. 

Estimation  of  Stachyose  in  the  Tubers  of  Stachys  tuberifera. 
By  A.v.  Planta  andE.  Schulze  (Landw.  Versuchs-Stat.,  41,  123 — 129; 
compare  Abstr.,  1891, 1446). — It  has  been  already  shown  that  stachyose 
is  by  far  the  most  prominent  constituent  of  the  sap  of  the  tubers.  The 
stachyose  was  first  estimated,  with  the  polariscope;  the  washed  and 
dried  tubers  were  mashed,  250  grams  quickly  weighed,  treated  with 
lead  acetate  solution  (20  c.c.)  and  alcohol  (bO  c.c),  and  water  added  to 
make  up  to  800  c.c.  When  filtered,  a  portion  was  polarised  in  a  200  mm. 
tube.  The  results  of  this  and  a  second  experiment  showed  the  per- 
centage of  stachyose  to  be  14"16  (14'2  and  14'13)  in  the  fiesh,  and 
73*07  per  cent,  in  the  dry  tubers.  A  direct  estimation  in  the  expresst  d 
sap  gave  a  percentage  of  15'6.  Attempts  to  determine  the  stachyose 
by  treatment  with  hydrochloric  acid  and  estimation  of  the  glucose  with 
Fehling's  solution  failed  ;  acid  of  the  strength  required  for  inverting 
cane  sugar  was  insufficient;  with  stronger  acid,  there  is  a  danger  of 
destroying  a  portion  of  the  levulose  formed. 

The  stachyose  was  next  estimated  as  mucic  acid  after  treatment  with 
nitric  acid.  Weighed  amounts  of  the  powdered  tubers  were  extracted 
with  hot  water,  the  extracts  treated  with  slight  excess  of  lead  acetate, 
filtered,  the  filtrate  treated  with  hydrogen  sulphide,  again  filtered,  and 
evaporated  on  ihe  water- bath.  The  syrup  was  dissolved  in  nitric  acid 
(sp.  gr.  1"15),  and  evaporated  at  a  gentle  heat  to  about  one-third  oi  its 
bulk.  1  gram  of  stachyose  (calculated  from  the  polaiimetric  deter- 
mination) required  about  12  c.c.  of  nitric  acid  of  the  above  sp.  gr. 
The  experiment  was  continued  according  to  ToUens'  method.  Tiie 
mean  of  the  first  two  experiments  was  63*3  per  cent,  of  stachyose  in 
the  dry  matter;  the  third  experiment  gave  61*6  per  cent.  That  the 
results  were  lower  than  those  obtained  with  the  polariscope  may  be 
due  to  the  presence  of  a  second  carbohydrate  in  the  sap  which  is 
also  dextrorotatory,  but  does  not  yield  mucic  acid  when  oxidised  ;  or 
else  the  stachyose,  when  oxidised  in  presence  of  other  substances, 
gives  less  mucic  acid  than  when  oxidised  alone.  It  seems  certain 
that  it  is  not  the  first  reason  alone  which  caused  the  difference. 
The  percentage  obtained  by  polarisation  is  probably  nearest  the 
truth. 

Besides  stachyose,  the  tubers  contain  a  second  carbohydrate,  which 
yields  furfuraldehyde  (1  98  per  cent.)  by  de  Chalmot  and  Tollens' 
method.  It  is  concluded  that  the  substance  is  a  pentosan,  that  is,  a 
carbohydrate  which  yields  a  pentose  when  treated  with  dilute  acid. 
The  amount  in  the  dry  tubers  would  be  about  3*5  per  cent.  It  is 
questionable  whether  it  occurs  in  the  sap.  N.  H.  M. 

Estimation  of  Acids  in  Beer.  By  Prior  (Chem.  Centr.,  1892,  i, 
767  ;  from  Freie  Verein.  bayer.  Vertreter.  angw.  Chem.,  10,  22 — 34). — 
The  presence  of  secondary  and  primary  phosphates  in  beer  offers  a 
great,  impediment  to  the  determination  of  the  free  acids  contained  in 
it.    Results,  more  satisfactory  than  those  given  by  processes  previousl^y 
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described,  are  obtained  as  follows  : — 50  c.c.  of  the  beer  is  freed  from 
capbonic  anhydride,  and  mixed,  first  with  150  c.c.  of  alcohol,  then  with 
300  c.c.  of  ether.  After  remaining  for  12  hours,  the  liquid  is  filtered, 
the  ether  is  distilled  off,  and  the  alcoholic  residue  made  alkaline  with  a 
known  volume  of  N/10  sodium  hydroxide  solution.  The  alcohol  is 
then  distilled  off,  an  equivalent  quantity  of  N/10  sulphuric  acid  added, 
and  the  volatile  acids  distilled  in  a  cuiTent  of  steam.  The  residue, 
after  the  distillation,  contains  only  the  free,  non-volatile  organic 
acids,  together  with  a  small  quantity  of  acid  phosphates  and  some 
neutral  extractive  matter.  It  is  carefully  titrated  with  alkali,  and 
the  neutral  solution  mixed  with  clean  sea-sand  and  evaporated  to 
dryness.  The  residue  is  treated  w^ith  a  quantity  of  N/lO  sulphuric 
acid  equivalent  to  the  alkali  recently  added,  heated  on  a  water-bath 
and,  after  cooling,  rinsed  into  a  flask  with  50  c.c.  of  alcohol  and  then 
mixed  with  100  c.c.  of  ether.  This  treatment  completely  separates 
the  organic  acids  from  the  phosphates.  After  evaporation  of  the 
alcohol  and  ether  at  the  lowest  possible  temperature,  the  extract  is 
titrated ;  whilst  the  sandy  residue  is  also  titrated  in  aqueous  solution  ; 
the  precipitate  obtained  on  first  addinsf  alcohol  and  ether  to  the  beer 
being  treated  in  a  similar  way,  so  that  the  sum  of  both  titrations 
gives  an  expression  for  the  primary  phosphates  contained  in  the  beer. 
The  remainder  of  the  acid  phosphate,  which  goes  into  solution,  is  very 
small  in  comparison  with  the  total  quantity  of  phosphates. 

Experiments  show  that  it  is  most  difficult  to  separate  the  acetic 
acid  contained  in  beer  in  a  satisfactory  v^ay.  In  order  to  estimate 
lactic  acid  and  succinic  acid  in  a  mixed  aqueous  solution,  they  were 
carefully  titrated  with  calcium  hydroxide  solution,  CA^aporated  to  dry- 
ness, and  digested  with  90 — 98  per  cent,  alcohol.  After  24  hours, 
the  calcium  succinate  was  collected,  ignited  and  weighed  as  calcium 
oxide,  and  the  amount  of  lactic  acid  present  calculated  by  difference. 
No  perfect  method  of  estimating  these  acids  in  beer  has  yet  been 
suggested.  G.  T.  M. 

Estimation  of  Succinic  Acid.  By  A.  Rau  (Chem.  Centr.,  1892, 
ii,  155 — 157  ;  from  Revue  Hygiene,  14,  225 — 242). — See  this  vol.,i,  11. 

Estimation  of  Citric  Acid  in  "Wine.  By  A.  Klinger  and  A. 
BuJARD  (Zeit.  avgw.  Chem.,  1891,  514 — 515). — The  authors  recommend 
the  following  process,  which  they  use  in  preference  to  the  one  adopted 
by  Nessler  and  Barth,  as  there  is  less  danger  of  mistaking  calcium 
malate  for  citrate.  250  c.c.  of  the  wine  is  evaporated  to  about  80  c.c, 
acidified  with  acetic  acid,  and  after  adding  some  potassium  acetate, 
mixed  with  160  c.c.  of  strong  alcohol.  After  24  hours,  the  liquid  is 
filtered,  and  the  residue  rinsed  with  a  few  c.c.  of  dilute  spirit  to  re- 
dissolve  traces  of  potassium  citrate.  The  filtrate  is  then  at  once 
precipitated  with  basic  lead  acetate;  the  precipitate  is  collected  on  a 
filter,  washed  with  dilute  alcohol,  and  then  decomposed  by  hydrogen 
sulphide  in  the  usual  manner. 

The  filtrate  from  the  lead  sulphide  is  concentrated  and  made 
slightly  alkaline  -svith  milk  of  lime.     After  a  few  hours,  the  liquid  is 
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filtered  from  any  traces  of  CRlcium  tartrate  and  phospliate.  The 
filtrate  is  acidified  with  acetic  acid  and  evaporated  to  dryness.  The 
residue  is  dissolved  in  water  with  addition  of  a  little  hydrochloric 
acid,  a  little  ammonium  chloride  is  added,  and  after  adding  excess  of 
ammonia,  the  whole  is  continually  boiled.  Any  precipitate  can  now- 
only  be  calcium  citrate,  as  the  malate  is  soluble  in  a  boiling  solution 
of  ammonium  chloride.  L.  de  K. 

Estimation  of  Milk  Fat  with  Demichel's  Lactobutyrometer. 
By   L.  Graffenberger  (Landw.  Versuchs-Stat.,  41,   43 — 54).     Demi- 
chel's   lactobutyrometer   is    constructed    on    the    same    principle    as 
Marchand's,  but  differs  from  it  in  having  a  narrow  tube  for  readinj^o^ 
the  amount  of  fat,  the  fat  beino;-  raised  into  this  tube  by  the  addition 
of  water  through  a  second  tube  (compare  Milchzeit.,  No.  23,  1891). 
The  tube  is  graduated  from  126  to  70.     The  method  is  as  follows: — 
10   c.c.  of  milk  is  poured  from  a  pipette  into  the  apparatus,  2  drops 
of  alkali  solution,  10  c.c.  of  ether,  and  lO^c.c.  of  alcohol  added,  and 
the  whole  violently  shaken.      The  apparatus  is  placed  in  water  at 
40°  for  10  minutes,  and  then  so   much  water  added  that  the  lower 
surface  of  the  fat  layer  corresponds  with  the  12'6  mark ;  the  amount 
of  fat  is  then  read  off,  the  numbers  showing  the  amount,  in  grams,  in 
1  litre  of  milk.    The  addition  of  water  has  to  be  made  with  great  care, 
otherwise  a  part  of  the  fat  will  again  mix  with  the  water.      It  is  also 
very  difficult  in  adding  water  to  get  the  lower  surface  of  the  fat  to 
correspond   with  the  mark,   and   it  would   be  preferable,   instead    of 
having  the  degrees  marked  on  the  glass,  to  have  them  on  a  movable 
metallic  sheath,  which  could  always  be  so  placed  as  to  correspond  with 
the  layer  of  fat.     With  regard  to  the  method  itself,  it  was  found  tha^t 
aqueous  potash  (sp.   gr.  =  1*27)  was  of  a   suitable  strength.      The 
alcohol  should  be  91 — 92  per  cent. ;   40°  is  a  better  temperature  for 
the  separation  than  20°  (recommended  by  Tollens  and  Schmidt),  but 
the  amount  of  fat  should  be  read  off  at  20°,  after  an  interval  of  30 
minutes,  as  during  the  cooling  there  is  a  further  separation  of  fat. 

A  number  of  results  obtained  by  this  method  are  g-iven,  together 
with  results  obtained  by  Soxhlet's  method.  Most  of  the  results  are 
very  near  the  truth,  but  single  estimations  have  little  value.  Aver- 
ages of  several  results  are,  however,  to  be  trusted ;  the  averag-es 
obtained  by  the  author  differed  only  O'l — 0'2  per  cent,  from  the 
Soxhlet  results.  By  excluding  such  results  as  differ  mcst  from  the 
others,  averages  were  obtained  which  differed  only  0*02 — 0'06  per 
cent,  from  Soxhlet's.  The  results  were  obtained  after  ascertaining  the 
value  of  the  calibration,  calculating  the  divisions  to  -^^  o.c,  and  then 
the  amount  of  fat  by  means  of  Schmidt  and  Tollens'  table.  It  would 
be  better  to  give  up  the  empirical  division  on  the  Demichel  apparatus, 
and  to  employ  a  scale  showing  y^^  c.c. 

Although  not  at  all  equal  to  Soxhlet's,  as  regards  accuracy,  the 
Demichel  apparatus  is  worthy  of  consideration,  owing  to  the  ease  with 
which  it  is  employed  and  its  cheapness  ;  but,  on  no  account  should 
the  apparatus,  as  now  made,  be  used  without  a  previous  comparison 
of  the  results  it  gives  with  those  obtained  either  by  a  Soxhlet  apparatus 
or  gravimetrically.  N.  H.  M. 
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Melting  Point  ani  Composition  of  Butter  from  Cows 
variously  fed.  Bv  A.  Mayer  (Landw.  Versuchs-Stat.,  41,  15—35). 
— See  this  vol.,  p.  28. 

Testing  Linseed  Oil  Varnish.  By  W.  Fahrton  (Zeit.  angw.  Chem., 
1891.  540). — Tt  is  sometimes  useful  to  know  tlie  sfate  of  oxirlation 
of  a  linseed  oil  vRrnish.  The  process  to  be  desoribpd  is  based  on 
the  fact,  first  noticed  bv  the  author,  that  the  unsaturated  fatty  acids, 
on  oxidation,  yield  compounds  which  are  insoluble  in  li^ht  petroleum, 
and  may  in  this  manner  be  separated  from  the  saturated  fatty  acids 
or  their  oxy-products. 

The  analysis  is  carried  out  as  follows  : — About  S  to  5  g'rams  of  the 
varnish  is  weig-hed  out  and  saponified  bv  means  of  15  to  25  c.o.  of  an 
8  per  cent,  alcohob'c  potash.  After  the  spirit  has  been  completely 
expelled,  the  soan  is  dissolved  in  50 — 70  c.c.  of  hot  water,  and  then 
transferred  to  a  half-litre  separating  fnnnel.  After  decomposinpr  the 
soap  by  means  of  hydrochloric  acid,  and  subsequent  cooling,  the  whole 
is  shaken  with  100  c.c.  of  light  petroleum,  and  allowed  to  remain  for 
about  an  hour.  The  aqueous  liquid  is  now  completelv  drawn  off,  and 
if  any  oxv-acids  are  present  these  will  be  found  adhering  to  the  sides 
of  the  funnel.  The  clear  petroleum  layer  is  carefully  drawn  ofF,  and, 
after  washing  two  or  three  timps  with  light  petmleum,  the  oxv-acids 
are  dissolved  in  a  little  hot  alcohol,  and  transferred  to  a  weighed  dish. 
After  expelling  the  alcohol,  the  residue  is  finally  dried  for  an  hour  at 
100—10.5". 

The  amount  of  oxy-acid«  found  bv  the  author  in  various  samples 
of  linseed  oil  varnish  varied  from  0*6  to  31 '6  per  cent.         L.  de  K. 

Estimation  of  Aniline,  Methylaniline,  and  Dimethvlaniline. 

Bv  F.  Reverdin  and  C.  de  la  Harpe  (Bull.  Soc.  Chim.  [3],  7,  211 — 
212).— See  this  vol.,  i,  24. 

Analvsis  of  Linseed  Cake.  Bv  A.  Haset-hoff  (Lnvdm.  VersucJis- 
Sfat.,  41,  54—72;  and  by  F.  J.  van  Pesch,  ihid.,  73— 93).— See  this 
vol.,  ii,  pp.  39,40), 

Detection  of  Cochineal  in  Sausages.  By  A.  Klinger  and  A. 
BujARD  (Zeit.  angw.  Chem.,  1891,  515 — 516). — 20  grams  of  the  cut 
up  sausage  is  heated  in  a  water-bath  with  a  mixture  of  equal  parts  of 
water  and  glycerol.  If  any  carmine  is  present,  the  liquid  q^ets  de- 
cidedly reddish,  but  in  its  absence  only  a  slight  yellow  colour  i.s 
noticed.  The  solution  is  filtered,  and,  if  necessary,  heated  with 
another  20  grams  of  the  sample.  The  clear  liquid,  which  is,  of  course, 
free  from  fatty  matter,  is  then  examined  in  the  spectro.ccope,  when 
any  carmine  will  be  readily  recognised  by  its  characteristic  absorption 
binds.  Or  the  colouring  matter  may  be  precipitated  as  a  lake,  and 
this,  after  washing,  may  be  dissolved  in  a  little  tartaric  acid.  In  this 
way  a  more  concentrated  solution  of  the  colouring  matter  is  obtained, 
and  the  spectroscopic  test  is  consequently  more  satisfactorv. 

L.    DE   K. 
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Molecular   Refractive  Power  of   Organic   Compounds  for 

Infinite  Wave-length.    By  H.  Landolt  and  H.  Jahn  (Zeit.physiJcal. 

Ghem.,  10,  289 — 320). — From  measurements   for  electrical  waves  of 

great  wave-length,  it  has  been  shown  that  Maxwell's  relation,  ii^  =  I', 

between  the  index  of  refraction  and  the  dielectric  constant  is  true  for 

a  considerable  number  of  solid  and  liquid  substances.     The  authors 

have  determined  this  constant  for  several  series  of  organic  substances 

n^  —  \     1 
and  have  introduced  it  into  Lorentz's  formula, .  -,  in  order  to 

'  ^2  +  2     d' 

determine  the  specific  refraction  equivalents  for  infinite  wave-length. 
The  accompanying  table  gives  the  values  of  ^/h  and  of  A,  the  first 
constant  of  Caachy's  dispersion  formula,  which  should  also  be  equal 
to  n  for  substances  of  normal  dispersion. 

VJc.  A. 

Hexane 1-3608  1-3683 

Octane 1-3899  1*3902 

Decane 1-4015  1-4001 

Amylene 1-4836  1-3750 

Octylene 1-4758  1-4030 

Decylene 1-4764  1-4246 

Benzene 1-4816  1-4777 

Toluene 1-5410  1-4743 

Ortho-xylene 1-6101  1-4838 

Metaxylene 1-5322  1*4755 

Paraxylene 1-4942  1-4744 

Ethylbenzene 1-5543  1-4756 

Propylbenzene 1-5333  1-4703 

Isopropylbenzene 1'5417  1*4718 

Mesitylene 1-5157  1-4741 

Pseudocumene 1-5462  1-4835 

Isobutylbenzene    1*5309  1-4742 

Cymene 1-4948  1*4712 

Methyl  alcohol 5-496  1-3216 

Ethyl         „       5-248  1-3527 

Propyl        „       4-629  1-3762 

Isobutyl     „       4  287  1*3865 

Isoamyl     „       4-041  1-3978 

From  the  table  it  appears  that  only  the  paraffins  have  normal  dis- 
persion, and  that  the  alcohols  in  especial  are  very  anomalous.  The 
following  values  of  h  were  also  determined. 
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Ethylene  chloride 11-315 

Efchylidene  chloride 10-861 

Methyl  acetate 8-0166 

Ethyl  acetate 6-7381 

Propyl  acetate 6-639 

Isobatyl  acetate 5-6808 

Amyl  acetate 5*0695 

Ethyl  formate 9*102 

Propyl  formate 9-0163 

Isobutyl  formate    7-2801 

The  temperature  of  experiment  ranged  from  0°  to  23°.         J.  W. 

Infra-Red  Emission  Spectmm  of  the  Alkalis.  By  B.  W.  Snow 
(Ann.  Phys.  Ghem.  [2],  47,  208— 251).— The  infra-red  spectrum  of 
the  electric  arc  into  which  salts  of  the  alkalis  were  introduced  was 
investigated  by  means  of  a  sensitive  bolometer,  constructed  of  two 
fine  Wollaston  platinum  wires,  one  of  which  was  flattened  and  exposed 
to  the  different  parts  of  the  spectrum  in  succession.  As  the  exposed 
surface  of  the  bolometer  was  very  small  (1^  sq.  mm.)  a  very  sensitive 
galvanometer  had  to  be  employed,  details  of  the  construction  of  which 
are  given  in  the  paper.  A  flint  glass  prism  of  strong  dispersion  was 
used  to  produce  the  spectrum.  An  investigation  of  the  spectrum  of 
the  electric  arc  itself  showed  that  the  maximum  of  energy  (measured 
by  the  deflection  of  the  galvanometer)  lay  further  out  towards  the 
violet  than  the  Fraunhofer  lines  Hi  and  Ha,  namely,  from  \  =  0-385/< 
to  X  =  0-388/A.  In  order  to  get  the  alkali  salts  (chlorides)  intro- 
duced into  the  arc,  both  the  carbon  poles,  8  mm.  in  diameter,  were 
drilled  out  axially  and  the  boring  was  then  tilled  wdth  the  salt  under 
examination.  The  diameter  of  the  hole  in  the  positive  (lower)  carbon 
was  3  mm.,  in  the  negative  carbon  1-5  mm.  With  this  an^angement. 
the  carbon  spectrum  is  totally  destroyed  and  the  pure  metal  spectrum 
takes  its  place. 

The  results  obtained  are  exhibited  in  tabular  and  in  curve  form. 
All  the  alkali  metals  were  investigated.  In  the  case  of  lithium  and 
sodium,  the  wave-lengths  of  the  lines  observed  agree  well  w^ith  those 
calculated  by  Kayser  and  Runge.  With  the  other  metals,  there  arc 
considerable  discrepancies.  J.  W. 

Electromotive  Force  of  Oxidation  Cells.  By  W.  D.  Bancroft 
(Zeit.  physikal.  Ghem.,  10,  387 — 409). — Two  test  tubes,  one  contain- 
ing an  oxidising  solution,  the  other  a  reducing  solution,  had  their 
contents  electrolytically  connected  with  each  other  by  means  of  side- 
tubes  and  an  inverted  siphon  filled  wdth  a  solution  of  sodium  chloride. 
Electrodes  of  platinum,  cut  from  the  same  piece  of  foil,  were  immersed 
in  the  liquids  and  the  electromotive  force  between  them  measui^ed  by 
means  of  the  galvanometer,  a  Latimer-Clark  cell  being  used  as 
standard.  In  all,  17  oxidising  solutions  and  24  reducing  solutions 
were  examined.  The  usual  concentration  was  \  normal,  and  the  tem- 
perature of  experiment  varied  from  16°  to  18°. 

The  results  arrived  at  by  the  author  are  as  follows.     The  electro- 
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motive  force  of  oxidation  cells  is  an  additive  property,  that  is,  it  is 
equal  to  the  sum  of  two  terms,  one  depending  on  the  nature  of  the 
oxidising  agent  and  the  other  on  the  natare  of  the  reducing  agent.  It 
is  independent  of  the  nature  of  the  electrodes,  if  these  are  not 
attacked,  and  is  also  (within  wide  limits)  independent  of  the  concen- 
tration of  the  solutions.  The  nature  of  the  solution  which  effects  the 
electrolytic  connection  is  without  influence  on  the  electromotive  force. 
A  free  acid  is  a  stronger  oxidising  agent  than  its  alkaline  salts  ;  the 
•converse  holds  true  for  reducing  agents.  Under  these  restrictions, 
the  electromotive  force  is,  in  general,  independent  of  the  nature  of 
the  indifferent  ions.  The  electrodes  are  not  always  non-polarisable, 
as  theory  requires ;  but  the  variations  may  usually  be  attributed  to 
secondary  influences.  J.  W. 

Electrolytic  Conductivity  and  Dissociation.  By  J.  Bkown 
{Fhil.  Mag.  [5],  33,  82 — 89). — The  electrolytic  dissociation  theory  and 
Arrhenius  and  Claisen's  theory  of  electrolytic  conductivity?  from  which 
it  is  derived  are  adversely  criticised  by  the  author,  in  the  sense  that 
neither  is  requisite  to  explain  known  facts.  J.  W. 

Specific  Heat  of  the  Atoms  and  their  Mechanical  Constitu- 
tion. By  G.  HiNRiCHS  (Gompt.  rend.,  115,  239— 242).— If  m  is  the 
mass  of  an  elementary  atom  and  v  its  velocity  of  maximum  vibration, 
and  M  the  mass  of  any  compound  radicle  composed  of  n  atoms  of  m 
and  with  a  velocity,  V,  round  its  centre  of  gravity,  2E'  =  ^mv"^  + 
MV^  where  E'  is  the  total  energy  of  vibration.  But  also  MV"  =  2A;T 
ijnd  mv^  =  2/^^•T,  where  k  and  p  are  constants  and  T  the  absolute  tem- 
perature, so  that  E'  =  k(l  +  p7i)T.     The   specific  heat  due  to  the 

vibrations  of  the  atoms  will  then  be  s'  =   —-=  ]c(l  -\-  pri).     This 

(X  -L 

formula  shows  that  the  specific  heat  of  the  compound  radicle  increases 
with  the  number  n  of  the  elementary  atoms  which  it  contains.  For 
elementary  substances,  the  atomic  heat  will  be  independent  of  n,  and 
therefore  constant.  In  this  case  p  will  be  nothing,  or  the  independent 
velocity  of  vibration  of  the  particles  composing  m,  will  be  nothing. 
That  is  to  say,  in  compound  substances  or  radicles,  the  constituent 
elemental  atoms  possess  their  ov/n  peculiar  motion  of  vibration,  but 
in  elementary  substances  the  constituent  atoms  are  incapable  of  in- 
dividual vibration.  It  is  therefore  not  surprising  that  hitherto  all 
efforts  at  decomposing  elementary  substances  have  failed.         H.  C. 

Heat  of  Combustion  of  Organic  Compounds.  By  F.  Stohmann 
{Zeit.  ijliysikal.  Ghem.,  10,  410 — 424). — The  author  con-tinues  the 
tabulation  of  the  heats  of  combustion  of  organic  compounds  in  the 
manner  previously  described  (Abstr.,  1891,  251).  Data  for  nearly 
300  compounds  are  given,  the  following  classes  being  represented: — 
hydrocarbons,  alcohols,  carbohydrates,  phenols,  camphor-derivatives, 
phenol  ethers,  aldehydes,  acids,  anhydrides,  lactones,  lactonic  acids, 
ketones,  ethereal  salts,  amides,  amido-acids,  amines,  azo-compounds, 
nitro-compounds,  proteids,  chloro-compounds,  and  hydrochlorides. 

J.  W. 
6—2 
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Constitution  of  Phosphoric  Acid  and  the  Thermal  Value  of 
its  three  Acid  Functions.  By  de  Forcrand  (Compt.  rend.,  115, 
610 — 613). — The  heat  of  dissolution  of  anhydrous  mono-sodium 
phosphate  is  —0*13  Cal.  at  20°,  and  combining  this  result  wifch  the 
results  of  previous  investigators  of  the  thermal  behaviour  of  phosphoric 
acid,  it  follows  that : — 

H3PO4  sol.  +  Na  sol.  =  H  gas  +  '^sH^VOi, 

sol develops  +   60'60  CaL 

NaHaPOi   sol.    4-   Na   sol.    =  H    gas   + 

Na2HP04Sol „         4-   4920     „ 

NaaHFOiSol.  +  Na  sol.  =  H  gas  +  ISTaaPOi 

sol „         +   38-33     „ 

H3PO4  sol.  +  Naa  sol.  =  H3  gas  +  NagPO* 

sol „         +148-13     „ 

The  total  thermal  value  of  the  three  acid  functions  of  phosphoric 
acid  is  +148-13  Cal.  and  the  mean  value  of  each  function  is  +49*38 
Cal.  The  apparent  value  of  the  first  function,  how^ever,  is  +60-60  Cal., 
and  of  the  third  only  +38-33  Cal.  These  results  agree  with  the 
supposition  that  phosphoric  acid  has  the  constitution  P0(0H)3,  and 
its  molecule  is  symmetrical  in  the  same  manner  as  the  molecule  of 
sulphuric  acid,  glycol,  or  pyrogallol.  The  value  of  the  first  acid, 
function  is  exaggerated  by  the  occurrence  of  intramolecular  combina- 
tions between  the  unsaturated  acid  functions,  similar  to  those 
already  observed  by  the  author  in  the  case  of  polyhydric  alcohols  and 
phenols,  and  the  apparent  value  of  the  third  acid  function  is  lower, 
because  of  the  absorption  of  energy  required  to  break  up  these  intra- 
molecular combinations  before  the  acid  can  be  completely  saturated. 

C.  H.  B. 

Temperature  of  Maximum  Density  of  Aqueous  Solutions. 
By  L.  Dp]  COPPET  {Compt.  rend.,  115,  606 — 607). — Despretz,  in  1839, 
formulated  a  law  for  the  reduction  of  the  point  of  maximum  density 
of  water  which  is  similar  to  that  of  Blagden  for  the  reduction  of 
the  freezing  point,  and  states  that  the  reduction  of  the  tempera- 
ture of  maximum  density  below  4°  is  proportional  to  the  weight 
of  substance  dissolved  in  100  parts  of  water.  The  author  is  now 
able,  as  a  result  of  his  own  observations,  to  bring  the  laws  for 
the  reduction  of  the  maximum  density  into  further  accordance  with 
those  for  the  reduction  of  the  freezing  point,  and  to  state  that  sub- 
stances of  similar  composition,  and  in  some  cases  of  very  different 
composition,  have  the  same  molecular  reduction  of  the  temperature 
of  maximum  density.  This  law  obtains  within  the  same  limits  to 
which  the  law  of  the  reduction  of  the  freezing  point  applies.  Only 
one  exception  has,  up  to  the  present,  been  found,  and  this  is  in  the 
case  of  solutions  of  ethyl  alcohol  and  water,  as  mixtures  of  the  two 
behave  abnormally  with  respect  to  the  reduction  of  the  freezing 
point  (see  next  abstract). 

An  interesting  relation  exists  between  the  reduction  of  the  freezing 
point  C  and  that  of  the  temperature  of  maximum  density  D.  Sub- 
stances generally  may  be  divided  into  three  groups  according  to  the 
values  of  the  ratio  D/C.     In  the  first  group,  at  present  comprising- 
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potassium  hydroxide,  oxalic  acid,  the  chlorides  of  sodium,  potassium, 
and  calcium,  and  potassium  iodide,  the  value  of  this  ratio  is  about  4, 
In  the  second  group,  containing  sugar,  and  the  carbonates  and  sulph- 
ates of  the  alkali  metals,  the  value  is  from  7  to  8.  In  the  third 
group,  of  which  copper  sulphate  is  as  yet  the  only  representative, 
the  value  is  from  11  to  12.  The  three  values  for  the  ratio  DjG  are, 
therefore,  as  will  be  seen,  themselves  approximately  in  the  proportion 
1:2:3.  H.   C. 


Temperature  of  Maximum  Density  of  Mixtures  of  Alcohol 
and  Water.  By  L.  de  Coppet  (Gomp.  rend.,  115,  652 — 653). — In  a 
former  paper  (preceding  abstract),  the  author  pointed  out  that 
solutions  of  alcohol  in  water  do  not  obey  the  law  which  he  has  for- 
mulated for  the  reduction  of  the  temperature  of  maximum  density. 
The  following  table,  compiled  from  his  own  observations  and  those  of 
Despretz  and  Rossetti,  illustrates  the  abnormal  behaviour  of  alcohol 
in  this  respect : — 


M. 

C. 

B. 

c 

M' 

D 
M' 

0-09 

0-00° 

-   0-12° 

0-000 

-1-333 

0-642 

0-27 

-  0-16 

0-421 

-0-249 

1-346 

0-54 

-   0-29 

0-401 

-0-215 

2  -56S 

1-03 

-  0-39 

0-401 

-0-152 

3-943 

1-57 

-   0-02 

0-398 

-0-005 

6-21 

2-63 

+   0-83 

0-424 

+  0-134 

6  -575 

2-60 

+    1-15 

0-395 

+  0-175 

7-408 

2-83 

+   1-75 

0-382 

+  0-236 

8-46 

3-54 

+   2-18 

0-418 

+  0-258 

10-80 

4-45 

+   4-19 

0-412 

+  0-388 

17-12 

7-47 

+ 12  -48 

0-436 

+  0-729 

The  first  column  contains  the  weights  of  alcohol  in  100  grams  of 
water,  the  second  the  reduction  of  the  freezing  point,  the  third  the 
reduction  of  the  temperature  of  maximum  density,  and  the  fourth 
and  fifth  the  numbers  in  the  second  and  third  columns  divided  by 
those  in  the  first.  It  will  be  seen  that  although  the  solutions  obey 
Blagden's  law  with  regard  to  the  reduction  of  the  freezing  point,  the 
reduction  of  the  temperature  of  maximum  density  is  not  proportional 
to  the  quantity  of  alcohol  present.  Indeed,  for  dilute  solutions,  there 
is  an  actual  rise  instead  of  a  fall  in  the  temperature  of  maximum 
density.  ^       H.  C. 

Density  and  Composition  of  Sulphuric  Acid  Solutions.    By 

A.  W.  RucKER  (P/i^.  Mag.  [5],  33,  204—209;  compare  Abstr.,  1892, 
271 — 272). — This  paper  is  a  continuation  of  the  discussion  between 
the  author  and  Pickering  as  to  the  use  of  the  bent  lath  in  detecting 
changes  of  curvature  in  curves  representing  experimental  data.  The 
author  states  his  position  with  regard  to  the  density  curve  for  sulph- 
uric acid  at  18°  as  follows  : — '*  Any  peculiarity  in  a  curve  on  which 
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argnment  is  founded  must  be  proved  to  be  outside  the  error  of  ex- 
periment. No  weight  can  be  attached  to  a  representation  which  is 
not  unique  in  the  sense  that  no  other  is  compatible  with  the  observa- 
tions when  all  allowance  is  made  for  experimental  error.  Mr.  Picker- 
ing's first  solution  (the  four-break  one)  is  not  unique.  He  has  himself 
offered  another  (one  break),  and  I  have  contributed  a  third  (no 
breaks).  .  .  .  Put  briefly,  the  observations,  accurate  and  numerous 
as  they  are,  are  not  accurate  enough,  and  not  numerous  enough,  to 
decide  whether  the  18°  density  curve  is,  or  is  not,  discontinuou.s 
between  47  per  cent,  and  80  per  cent."  J.  W. 

Dissociation  Measurements  of  Feebly  Dissociated  Acids.  By 
J.  E.  Trevor  (Zeit.  physikal  Chem.,  10,  321 — 353). — It  has  been 
shown  by  Arrhenius  that  the  rate  of  inversion  of  sugar  by  acids  is, 
cceteris  paribus,  proportional  to  the  concentration  of  the  hydrogen 
ions  in  the  solution.  This  rate  increases  very  rapidly  with  the  tem- 
perature, so  that  at  100°  it  is  possible  to  measure,  by  this  means,  the 
amount  of  hydrogen  ions  produced  by  the  dissociation  of  a  very 
feeble  acid  when  other  methods  fail.  The  author  has  worked  out 
the  method  for  high  temperatures,  and  gives  a  detailed  description  of 
the  apparatus  employed.  The  substances  chiefly  studied  were  the 
hydrogen  sodium  salts  of  the  oxalic  acid  series. 

From  his  observations,  the  author  draws  the  following  con- 
clusions : — 

The  inversion  constant,  which  corresponds  with  total  inversion,  i& 
17-92  at  100°. 

The  percentage  increase  of  the  inversion  constant  per  degree  rise 
of  temperature  is  the  same,  or  nearly  the  same,  for  all  acids  in  a 
given  range  of  temperature. 

The  electrolytic  dissociation  of  organic  and  inorganic  acids  is,  in 
general,  almost  independent  of  the  temperature,  at  least  between 
25°  and  100°. 

The  dissociation  of  hydrogen  from  the  acid  salts  of  the  bibasic  or- 
ganic acids  is  relatively  small,  sinking  as  low  as  0'03  per  cent,  for  the 
higher  members  of  the  series  at  a  dilution  of  32,  and  seldom  reaching 
1  per  cent,  at  a  dilution  of  256.  The  dissociation  of  these  substances- 
follows  the  same  law  in  all  cases,  the  degree  of  dissociation  being 
nearly  proportional  to  the  dilution,  instead  of  to  the  square  root  of 
the  dilution  as  is  the  case  for  the  acids  themselves.  When  the  acid 
salts  are  arranged  in  order  of  the  amount  of  dissociation  of  hydrogen 
at  a  given  dilution,  this  order  is  the  same  as  that  of  the  dissociation 
constants  of  the  free  acids  themselves.  J.  W. 

Diffusion  of  Oxygen  and  Nitrogen  in  Water.  By  C.  Dunca2j 
and  F.  Hoppe-Seyler  (Zeit.  physiol.  Chem.,  17,  147 — 1(54). — A  tube 
was  first  emptied,  then  filled  with  boiled  water.  This  was  exposed 
to  the  action  of  the  atmosphere  for  varying  periods,  and  the  gases 
absorbed  pumped  off  and  analysed.  Daily  observations  on  baro- 
metric pressure  and  temperature  were  made.  The  total  amount  of 
gas  absorbed  increased  with  the  duration  of  the  exposure ;  the  daily 
increment  in  the  amount  absorbed,  however,  gradually  diminishes. 
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The  results  are  given  in  extensive  tables  for  oxygec,  nitrogen,  and 
carbonic  anhydride  at  different  depths  below  the  surface.  From  the 
results,  the  conclusion  is  drawn  that  in  the  great  depths  of  the  sea 
or  lakes,  animals,  if  they  live,  either  require  less  oxygen,  or  that  the 
gaseous  exchange  between  the  water  and  the  atmosphere  is  carried 
out  by  other  means  than  diffusion.      (See  this  vol.,  ii,  81.) 

W.  D.  H. 

Van  der  Waals'  Corresponding  States.  By  S.  Young  {Phil. 
Mag.  [5],  33,  153 — 185). — In  a  series  •  of  tables  and  curves,  the 
author  gives  the  critical  constants,  corresponding  temperatures  and 
pressures,  molecular  volumes  in  corresponding  states,  and  various 
ratios  between  these  magnitudes,  for  different  substances.  Benzene, 
fluorobenzene,  chlorobenzene,  bromobenzene,  iodobenzeue,  carbon 
tetrachloride,  stannic  chloride,  ether,  methyl  alcohol,  ethyl  alcohol, 
propyl  alcohol,  and  acetic  acid  form  the  material  studied  by  the  author. 

Yan  der  Waals'  statement  that,  "  if  the  absolute  temperatures 
of  various  substances  are  proportional  to  their  absolute  critical 
temperatures,  their  vapour  pressures  will  be  proportional  to  their 
critical  pressure,"  proves  not  to  be  true  except  in  a  very  limited 
number  of  cases,  and  occasionally  it  is  very  wide  of  the  mark, 
From  this,  it  follows  that  in  the  comparison  of  molecular  volumes, 
the  ratios  at  corresponding  pressures  must  differ  from  those 
at  corresponding  temperatures.  The  deviations  of  the  molecular 
volumes  of  liquids  are  smaller  than  the  deviations  in  any  of  the  other 
cases,  but  still  not  within  the  limits  of  experimental  error.  The 
comparisons  at  corresponding  pressures  are  somewhat  better  than  at 
corresponding  temperatures.  In  the  case  of  the  molecular  volumes 
of  saturated  vapours  at  corresponding  pressures,  the  deviations  from 
constancy  are  within  the  limits  of  experimental  error  for  ether  and 
stannic  chloride,  and  are  relatively  small  for  benzene  and  carbon 
tetrachloride. 

When  the  alcohols,  which  differ  widely  from  the  other  substances 
studied,  are  compared  amongst  themselves,  the  deviations  are  much 
smaller  than  before,  but  still  far  outside  the  error  limit. 

Double  molecules  of  acetic  acid  probably  exist  even  at  the  critical 
temperature. 

The  author  gives  details  of  the  manner  of  determining  the  critical 
volumes  of  the  various  substances,  and  discusses  some  relations 
advanced  by  himself  and  by  Gruye.  J.  W. 

Method  of  Measuring  Loss  of  Energy  due  to  Chemical 
Union,  &c.  By  G.  Gore  {FUl.  Mag.  [5],  33,  28—53;  compare 
Abstr.,  1892,  257,  930). — The  author  measures  the  electromotive 
force  of  a  voltaic  couple  consisting  of  platinum  and  of  another  metal 
(usually  aluminium,  tin,  cadmium,  zinc,  or  magnesium),  immersed  in 
two  solutions  separately,  and  then  in  the  solution  resulting  on 
mixing  the  two.  He  gives  the  following  sketch  of  his  method  : — 
Take  a  known  quantity  of  an  acid  dissolved  in  a  known  weight  of 
water,  and  measure  the  electromotive  force  A  developed  by  a  small 
couple  of  platinum  and  aluminium  immersed  in  the  solution.  Take 
a  chemically  equivalent  quantity  of  a  base  dissolved  in  the   sama 
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weight  of  water,  and  find  the  electromotive  force  B  developed  by  the 
same  element.  Again,  ascertain  the  electromotive  force  G  in  an 
equivalent  solution  of  the  salt  resulting  from  the  combination  of  the 
acid  and  base.  Multiply  A  into  the  equivalent  weight  of  the  acid, 
B  into  that  of  the  base,  and  divide  the  sum  of  the  products  by  the 
sum  of  the  equivalents  :  call  the  quotient  D.  Subtract  G  from  D 
and  multiply  by  100/D.  The  percentage  loss  or  gain  of  electro- 
motive force  thus  obtained  represents  in  the  author's  opinion  the 
relative  amounts  of  loss  or  gain  of  molecular  energy  which  have 
occurred  on  the  union  of  the  acid  and  base. 

The  results  of  numerous  experiments  with  various  classes  of  sub- 
stances are  given  in  tabular  form.  When  an  acid  and  base  neutralise 
each  other,  there  is  in  almost  all  cases  an  increase  of  electromotive 
force.  There  is  an  increase  in  about  four-fifths  of  the  cases  in  which 
a  carbonate  is  used  to  neutralise  an  acid.  Yery  little  change  in  the 
electromotive  force  is  observed  when  salt  solutions  or  acid  solutions 
are  mixed.  Salts,  on  the  other  hand,  when  mixed  with  acids,  show 
considerable  changes. 

Most  of  the  solutions  investigated  contained  1  equiv.  of  substance 
dissolved  in  100  mols.  of  water.  J.  W. 

Use  of  certain  Colouring  Matters  for  the  Determination  of 
Afi&nities.  By  W.  Spitzer  {Fflugers  ArcJiiv,  50,  551—573). — It  has 
been  noticed  that  the  neutral  and  many  acid  salts  of  organic  acids 
have  an  alkaline  reaction  towards  lacmoid,  so  that  obviously  a  divi- 
sion of  the  alkali  between  the  organic  acid  and  the  lacmoid  takes 
place.  It  may  be  assumed  that  this  division  will  follow  the  Guldberg- 
Waage  law  of  mass  action,  and  will  depend  on  the  relative  affinities 
of  the  acid  and  the  lacmoid  for  the  alkali,  so  that  by  comparing 
the  affinities  of  different  acids  with  that  of  lacmoid,  it  should  be 
possible  to  obtain  relative  numbers  for  the  affinities  of  the  acids 
themselves.  This  the  author  has  done  for  a  number  of  organic  acids, 
and  obtained  results  which  are  in  very  fair  accordance  with  those 
calculated  from  Ostwald's  experiments  on  the  affinities  of  the  same 
acids,  determined  by  their  rate  of  hydrolysis  of  cane  sugar  and  of 
methyl  acetate,  and  by  the  electrical  conductivities.  The  above 
method,  therefore,  may  be  regarded  as  leading  to  correct  results. 
The  importance  of  a  knowledge  of  the  affinities  of  the  organic  acids 
for  a  correct  interpretation  of  those  physiological  changes  in  which 
such  acids  take  part  is  pointed  out.  H.  C. 

Rate  of  Evaporation  of  Solutions  of  Sodium  and  Potassium 
Chlorides.  By  P.  Lesage  (Gompt.  rend.y  115,  473). — The  author 
finds  by  direct  experiment  that  pure  water  evaporates  more  rapidly 
than  aqueous  solutions  of  sodium  or  potassium  chloride,  and  that 
isolutions  of  potassium  chloride  evaporate  more  rapidly  than  solutions 
of  sodium  chloride  of  the  same  concentration.  These  results  agree 
wdth  Wiilluer's  determinations  of  the  vapour  pressures  of  these 
liquids.  C.  H.  B. 


INORGANIC   CHEMISTRY. 


65 


A  Continuous  Gas  Evolution  Apparatus.  By  A.  v.  Kalec- 
sixszKV  (Zeit.  anal.  Chem.,  31,  544 — 548). — The  modifications  in  the 
principle  of  Deville's  and  Kipp's  apparatus  are  that  the  acid  which 
has  once  passed  from  the  reservoir  B  into  the  generator  A  becomes 
there  fully  neutralised,  and  can  never  be  driven  back  into  the 
reservoir,  but  is  drawn  off  at  the  tap  g,  so  that  the  acid  when  it  is 


brought  into  contact  with  the  solid  reagent  is  always  fresh  and  of 
full  strength.  Further,  the  use  of  the  Marriotte's  flask  G  maintains 
the  level  of  the  acid  in  B,  and  the  resulting  pressure,  constant.  Any 
_gas  evolved  after  the  tap  e  is  closed  escapes  through  B  and  by  h, 
which  should,  therefore,  be  carried  into  a  chimney.  M.  J.  S. 


Inorganic   Chemistry, 


Vapour  Density  of  Halogen  Hydrides  at  Low  Tempera- 
tures. Bj  H.  BiLTZ  (Zeit.  physikal  Chem.,  10,  354 — 362). — It  has 
been  repeatedly  shown  that  the  vapour  density  of  hydrogen  fluoride 
at  low  temperatures  (below  26°)  corresponds  with  the  molecular 
formula  H2F2,  and  not  with  the  simple  formula  HF.  In  order  to 
ascertain  if  the  same  tendency  to  the  formation  of  double  molecules 
•exists  in  the  corresponding  halogen  compounds,  the  author  has 
determined   their   vapour   density  at  low  temperatures,    using   the 


m 
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apparatus  of  Y.  Mejer  and  Goldscliinidt  {Ber.y  15,  1161),  with  slight 
modifications.     His  results  show  that  no  such  tendency  exists. 


j                Vapour  density. 

Teraperature.  | 

1       Found. 

Calculated  for 
HX. 

Hydrogen  chloride    

-77°                 1-197 
- 15                   2 -989 
-28                   2-873 
-17                   4-569 
-25                   4-619 

1  '258 

Hydrogen  bromide 

2-770 

Hydrogen  iodide   

4-423 

J.  w. 
Oxidation  of  Solutions  of  Hydrogen  Sulphide.     By  Salazar 

and  Newmann  {Bnll.  Soc.  Ghim.  [3],  7,  334— 336).— The  authors' 
experiments  show,  in  opposition  to  those  of  Lindo  (Abstr.,  1888,  750), 
that  solutions  of  hydrogen  sulphide  in  the  mixture  of  glycerol  and 
water  (equal  parts),  proposed  by  Lepage  (/.  Pharm.,  1867),  undergo 
less  change  on  keeping  than  do  those  in  water.  Furthermore,  the 
oxidation  of  hydrogen  sulphide  in  solutions  of  the  gas  proceeds  more 
rapidly  in  diffused  light  than  in  darkness.  A.  R.  L. 

Influence  of  Nitric  Peroxide  on  the  Specific  Gravity  of 
Nitric  Acid.  By  G.  Lunge  and  L.  Marchlewski  {Zeit.  angw.  Chem., 
1892,  10—12;  330— 331).— The  authors  have  found  that  the  results 
obtained  when  determining  the  strength  of  nitric  acid  by  its  specific 
gravity  will  be  too  high  when  the  acid  contains  nitric  peroxide.  They 
have  now  constructed  tables  which  give  the  corrected  specific  gravity 
when  the  amount  of  nitric  peroxide  is  known.  This  is  best  estimated 
by  delivering  the  nitric  acid  fi'om  a  burette  into  a  standard  solution 
of  potassium  permanganate  until  the  latter  is  quite  decolorised. 

When  titrating  nitric  acid  which  contains  nitrous  acid,  using 
methyl-orange  as  indicator,  the  latter  should  not  be  added  until  the 
acid  is  practically  neutralised.  L.  de  K. 

Behaviour  of  Nitric  Oxide  at   High  Temperatures.    By  F. 

Emich  (Monatsh.,  13,  615— 622  ;  compare  Abstr.,  1892,  940).— After 
discussing  a  question  of  priority,  the  author  describes  an  apparatus 
he  employs  for  determining  to  what  extent  decomposition  occurs- 
when  nitric  oxide  is  heated  at  various  temperatures  in  porcelain 
tubes.  Langer  and  Meyer's  statement,  that  nitric  oxide  remains  un- 
changed when  heated  at  900°  and  1200°,  is  shown  to  be  an  error.  In 
fact,  as  stated  by  Berthelot  {Compt.  rend.,  77,  1448),  decomposition 
occurs  when  the  gas  is  heated  to  a  feebly  glowing  heat,  such  as  will 
cause  the  containing  tube  to  appear  red  in  a  darkened  room. 

G.  T.  M. 
A    Crystallised    Compound   of    Arsenious    and    Sulphuric 
Anhydrides.      By   R.    Pearce  {Zeit.  Kryst.  Miu.,   20,    632;    from 
Froc.  Colorado  Sci.  Soc,  3,  255 — 256). — In  1868,  the  author  described 
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a  crystallised  compound  of  arsenious  and  sulphuric  anhydrides  de- 
rived from  a  calcining  kiln  in  Swansea.  Since  then  he  has  observed 
the  same  compound  at  the  Argo  Smelting  Works  in  Colorado.  It 
occurred  some  3  feet  under  the  uppermost  part  of  the  hearth  in  fine 
groups  of  large  crystals  encrusting  lumps  of  slag.  The  crystals  are 
of  a  complicated  form,  apparently  monoclinic,  with  a  pearly  to 
adamantine  lustre,  a  white  colour,  and  a  perfect  cleavage.  Analysis 
yielded : — 

AsoOa.  SO3.          SiOs  and  loss.  Total. 

68-22         28-91  2-87  100-00 

B.  H.  B. 

Carbonic  Anhydride  in  the  Air.  By  A.  Petermann  and  J. 
GrRAFTiAU  {Chem.  Centr.,  1892,  ii,  201). — The  amount  of  carbonic 
anhydride  has  been  determined  daily  during  two  years  in  the  air 
taken  from,  the  opeii  country  near  Gemploux,  a  small  Belgian  town. 
In  the  average,  it  is  2-944  vols,  per  10,000  ;  in  the  town  itself  3-70. 
It  was  estimated  by  aspirating  the  air  through  standard  baryta,  and 
determining  the  excess  of  the  latter  by  means  of  oxalic  acid.  The 
amount  of  carbonic  anhydride  present  is  not  affected  by  the  direction 
of  the  wind,  or  by  its  blowing  off  the  sea  or  from  the  land.  Bain, 
quantity  of  moisture  in  the  air,  ordinary  variations  of  temperature 
(from  —5°  to  +25°)  and  pressure,  and  the  change  of  season,  are 
equally  without  effect.  Mist  and  snow,  however,  produce  an  increase ; 
so  does  an  unusual  barometric  depression,  especially  when  accom- 
panied by  a  strong  sea  breeze  and  a  very  low  temperature ;  a  very 
high  temperature  produces  a  diminution.  C.  F.  B, 

Rubidium  and  Potassium  Trihalides.  By  H.  L.  Wells  and 
H,  L,  Wheeler  (Amer.  J.  Sci.  [3],  43,  475 — 487). — The  discovery  of 
a  series  of  caesium  trihalides  (Abstr.,  1892,  773),  has  led  the  authors 
to  investigate  the  analogous  rubidium  and  potassium  compounds. 
The  following  table  gives  a  list  of  the  salts  which  they  have  been 
able  to  prepare,  together  with  a  list  of  the  cesium  series  for  com- 
parison : — 


CSI,I3, 

Ilbl,l2, 

KI,l2, 

CsBr,l2, 

— 

CsBr,BrI, 

RbBr,BrT, 

E:Br,BrI 

CsCl,BrI, 

IlbCl,BrI, 

— 

CsCl,ClI, 

BbCl,ClI, 

KC1,C1I, 

CsBr,Br2, 

BbBr,Br2, 

— 

CsCl,Br2, 

IlbCl,Br2, 

— 

CsCl,ClBr. 

IlbCl,ClBr. 

— 

The  compound  Kljlg  had  been  previously  obtained  by  G.  S.  Johnson 
(this  Journal,  1877,  i,  249).  The  failure  to  prepare  the  one  member 
lacking  in  the  rubidium  series  is  due,  no  doubt,  to  the  comparative 
instability  of  this  series.  In  the  potassium  series  only  those  salts 
could  be  prepared  which  correspond  with  the  more  stable  caesium  and 
rubidium  compounds.  The  authors  describe  in  considerable  detail 
the  method  of  preparation  of   these    compounds,    and  discuss  their 
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colour,  stability,  fusibility,  and  behaviour  with  solvents,  whilst  their 
crystallography  is  fully  described  in  an  appendix  by  S.  L.  Penfield. 

B.  H.  B. 
Pentahalides  of  the  Alkali-metals.  By  H.  L.  Wells  and  H.  L. 
Wheelek  (Amer.  J.  Sci.  [3],  44,  42 — 49). — From  the  peculiar  be- 
haviour of  caesium  tribromide  and  tri-iodide  observed  in  their  previous 
investigations,  the  authors  concluded  that  a  still  higher  bromide  and 
iodide  existed.  These  they  have  now  identified  as  pentahalides.  A  de- 
scription is  given  of  the  methods  adopted  for  preparing  the  following 
compounds:— Csis,  CsBrs,  CsCl,Cl3l,  RbCl,Cl3l,  KCl,Cl3l,  NaCl,Cl3l 
+  2H2O,  and  LiCl,Cl3l  +  4H2O.  The  crystallography  of  these  com- 
pounds is  described  by  S.  L.  Penfield.  The  compound  KCl,Cl3l  was 
described  in  1839  by  Filhol.  The  sodium  and  lithium  analogues  of 
this  compound  differ  from  all  the  other  polyhalides  studied  by  the 
authors  inasmuch  as  they  contain  water  of  crystallisation. 

B.  H.  B. 

Csesimn  and  Rubidium  Aurochlorides  and  Aurobrom.ides.  Bv 
H.  L.  Wells  and  H.  L.  Wheeler  (Amer.  J.  Sci.  [3],  44,  157—162). 
— The  compounds  that  have  been  prepared  are  CsAuCU,  2CsAuCl4  + 
H2O,  CsAuBri,  RbAuCli,  and  E/bAuBr^.  Their  study  was  under- 
taken in  the  hope  that  some  crystallographic  analogy  might  exist 
between  them  and  the  alkali  pentahalides  described  by  the  authors. 
No  such  analogy  has  been  found ;  but,  as  some  of  these  gold  salts 
have  never  been  described,  an  account  is  given  of  their  preparation, 
properties,  methods  of  analysis,  and,  in  an  appendix  by  S.  L.  Penfield, 
of  their  crystallography.  B.  H.  B. 

Caesium  and  Rubidium  lodates.  By  H.  L.  Wheelee  (Amer.  J. 
Sci.  [3],  44,  128 — 133). — The  author  has  prepared  the  following  new 
compounds : — 

RblOs,  CsIOa, 

RbI03,HI03,  2CSI03,I205, 

RbI03,2HI03,  2CsI03J205,2HI03, 

IlbCl,HI03,  CsCl,HI03. 

3RbCl,2H103. 

The  method  of  analysis  adopted  is  described,  and  crystal lographical 
descriptions  of  the  various  compounds  are  furnished  by  S.  L.  Pen- 
field. 

The  results  of  the  investigations  of  the  rubidium  salts  show  that 
the  normal  iodate  is  the  only  one  of  the  series  that  can  be  recrystal- 
lised  unaltered  from  an  aqueous  solution.  In  the  case  of  the  caesium 
salts,  the  normal  iodate  and  the  salt  2CsI03,l205  are  not  decomposed 
by  water.  The  latter  salt,  and  not  the  normal  iodate,  is  given  by  the 
other  ccesium  salts  when  recrystallised  from  water.  B.  H.  B. 

Caesium-Mercury  Halides.  By  H.  L.  Wells  (Amer.  J.  Sci.  [3], 
44,  221 — 236). — After  enumerating  all  the  previously-described 
mercury  double  halides  containing  the  alkaH  metals  or  ammonium,  the 
author  describes  the  mode  of  preparation  of  the  following  salts  : — 
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I. 

II. 

III. 

CssHgCl,, 

CssHgBr^, 

CsaHgIs, 

CsaHgCUBra, 

CsaHgBrala. 

Cs2HgCl4 
Cs2HgBr4, 
Cs2Hgl4, 

CS2HgCl2Bi-2, 

Cs2HgBr,l2, 

CS2HgCloJ2. 

CsHgCla, 

CsHgBr3, 

CsHgL, 

CsHgClBro. 

CsHgBrl. 

IV. 

Y. 

YI. 

CsaHgalg. 

CsHg2Cl5, 

CsHgaBrs, 

CsHg2T„ 

CsHg2ClBr4. 

CsHgaCln, 
CsHgsClBri 

One  of  these  compounds,  Cs2HgCl4,  had  already  been  prepared  by 
Goddeffroy.  The  results  of  the  work  on  the  csesium-mercury  salts 
fulfil  the  expectations  concerning  the  value  of  caesium  as  a  means  of 
studying  alkali  double  halides,  for  all  the  previously-discovered  types 
have  been  made  with  this  metal,  and  one  type  besides  (CsoHgHls) 
that  had  not  hitherto  been  discovered.  B.  H.  B. 

Some  Double  Halides  of  Silver  and  the  Alkali  Metals.  By 
H.  L.  Wells  and  H.  L.  Wheeler  (Amer.  J.  Sci.  [3],  44,  155 — 
157). — During  a  systematic  search  for  well-crystallised  salts  of  the 
type  M'XjAgX,  three  well-defined  compounds  of  another  type, 
2M'X,AgX,  were  obtained.  The  author's  experience  indicates  that 
these  2  to  1  compounds  are  more  easily  prepared  and  crystallise  better 
than  the  1  to  1  compounds.  The  salts  described  are  2CsCl,AgCl, 
2Rbl,AgI,  and  2KI,AgI,  of  which  the  first  two  are  believed  to  be 
new.  Their  preparation  and  properties,  and  the  mode  of  analysis, 
are  described,  whilst  crystallographical  descriptions  are  furnished  by 
S.  L.  Penfield.  B.  H.  B. 

Disruption  of  Silver  Halides  by  Mechanical  Force.    By  M. 

C.  Lea  (Amer  J.  Sci.  [8],  43,  527—531). — Some  years  ago  the 
author  found  that  a  latent  image,  capable  of  development,  could  be 
produced  on  a  photographic  plate  by  the  action  of  mechanical  force, 
such  as  tracing  lines  with  a  glass  rod.  He  has  now  investigated  the 
behaviour  of  the  haloid  salts  of  silver  under  high  pressure  and  under 
shearing  stress. 

Silver  chloride  and  bromide,  precipitated  with  an  excess  of  the 
corresponding  acid,  and  silver  iodide,  precipitated  w4th  an  excess  of 
potassium  iodide,  were  dried  by  exposure  to  air  in  the  dark,  wrapped 
in  bright  platinum  foil,  and  exposed  for  24  hours  to  a  pressure  of 
100,000  lbs.  per  square  inch,  applied  gradually  by  means  of  a  screw. 
All  three  silver  salts  darkened  to  a  deep  greenish-black.  The 
platinum  foil  was  not  attacked,  and  hence  the  author  concludes  that 
the  halogens  are  not  set  free,  but  react  with  the  small  quantity  of 
moisture  present,  with  formation  of  halogen  acid.  The  change 
cannot   be  due   to   rise   of   temperature,    because   the   pressure  was 
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applied  very  j^radually,  and  the  silver  salt  was  wrapped  in  platinum 
foil,  and  the  latter  was  placed  between  large  pieces  of  metal. 

In  order  to  ascertain  the  effect  of  shearing  stress,  pure  silver 
chloride  was  triturated  in  a  porcelain  mortar  in  presence  of  a  solution 
of  tannin  or  a  solution  of  sodium  carbonate;  in  both  cases  it  soon 
darkened. 

The  air-dried  chloride  was  also  triturated  alone  in  a  chemically- 
clean  mortar,  and  after  about  15  minutes  trituration  was  perceptibly 
darkened,  the  colour  increasing  in  intensity  as  the  process  was  con- 
tinued. The  product  was  violet-purple,  and  agreed  in  its  properties 
with  silver  photochloride. 

These  results  show  that  the  molecules  of  haloid  silver  salts  can  be 
broken  up  by  mechanical  forces  in  the  absence  of  active  light,  and 
they  establish  the  uniformity  of  the  action  of  all  kinds  of  energy  on 
these  salts  (compare  Abstr.,  1891,  803).  Any  form  of  energy  is  not 
only  capable  of  producing  a  latent  image  susceptible  to  development, 
as  shown  in  previous  papers,  but  can  also  bring  about  the  actual  dis- 
ruption of  the  molecules.  It  would  seem,  therefore,  that  the  phe- 
nomena of  the  latent  image  and  its  development  are  not  exclusively, 
nor  even  especially,  connected  with  light.  The  disruption  of  the 
molecules  of  the  silver  salts  by  mechanical  force  is  the  more  remark- 
able in  view  of  the  fact  that  the  decomposition  of  all  three  salts  is 
endothermic.  C.  H.  B. 

Note  by  Abstractor. — The  author  claims  that  this  is  the  first  case  of 
the  mechanical  decomposition  of  a  compound  formed  by  an  exo- 
thermic reaction,  but  he  seems  to  be  unacquainted  with  Spring's 
experiments. 

It  is  difficult  to  see  how  shearing  stress  (resulting  from  the  sliding 
of  one  particle  over  another)  was  eliminated  in  those  experiments 
where  the  air-dried  salt  was  wrapped  in  platinum  foil  and  com- 
pressed. C.  H.  B. 

Formation  and  Properties  of  Tetracalcium  Phosphate.    By 

0.  FoERSTER  (Zeit.  angiu.  Cliem.,  1892,  13 — 22). — Tetracalcium  phos- 
phate may  be  produced  by  boiling  ordinary  calcium  phosphate  with 
very  strong  aqueous  potash,  part  of  the  phosphoric  acid  being 
abstracted ;  or  it  may  be  produced  by  strongly  heating  calcium 
triphosphate  with  lime  or  calcium  carbonate.  If,  however,  tricalcium 
phosphate  is  fused  with  solid  potassium  hydroxide,  the  mass  in- 
soluble in  water  will  consist  of  calcium  hydroxide,  which  may  be 
readily  dissolved  with  sugar  solution,  some  calcium  carbonate,  and 
undecomposed  or,  perhaps,  regenerated  tricalcium  phosphate. 

It  has  now  been  proved  beyond  doubt  that  basic  slags  princi- 
pally consist  of  tetracalcium  phosphate.  Their  superior  value  as  a 
manure  is  due  to  the  fact  that  the  tetracalcium  compound  is  more 
readily  decomposed  in  the  soil  than  the  tricalcium  compound.  Like 
dilute  mineral  acids,  the  acids  contained  in  the  soil  rapidly  abstract 
not  only  the  extra  molecule  of  lime,  but  also  another,  leaving  the 
readily  soluble  dicalcium  compound.  L.  de  K. 
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Dissociation  of  Barium  Peroxide.  By  H.  Le  Chatelier 
(Compt.  rend.,  115,  654 — 656). — Anhydrous  barium  oxide,  obtained  by 
strongly  beating  barium  carbonate  with  carbon,  does  not  combine 
with  pure  and  dry  oxygen  at  500°.  If,  however,  the  oxide  is  heated 
in  a  current  of  air  saturated  with  aqueous  vapour  at  20°,  absorption 
of  oxygen  takes  place  very  rapidly,  the  product  being  a  liquid  which 
only  solidifies  at  450°.  This  mixture  contains  66'6  per  cent,  of 
barium  hydroxide  and  33"3  per  cent,  of  the  peroxide. 

Barium  peroxide  was  tinally  prepared  by  heating  the  somewhat- 
hydrated  peroxide  at  700°  in  a  current  of  pure  and  dry  oxygen  so  long 
as  any  water  was  given  off.  The  product  is  not  quite  pure,  but 
contains  the  minimum  quantity  of  water  necessary  to  ensure  absorp- 
tion of  oxygen. 

The  pressures  observed  for  a  mean  degree  of  decomposition  are  as 
follows  : — 

Temperature ...      525°     555°     650^^     670°     720°     735° 
Pressure 20        25         65        80       210      260  mm. 

Temperature 750°     775°     785°     790° 

Pressure 340      510       620      670  mm. 

The  pressures  are  higher  at  the  commencement  of  the  decomposi- 
tion, and  lower  towards  the  end. 

The  decomposition  of  barium  peroxide  by  heat  is  a  complex 
])henomenon.  The  presence  of  water  vapour  is  essential,  and  it 
would  seem  that  a  fused  mixture  of  barium  peroxide  and  barium 
hydroxide  is  an  indispensable  intermediate  compound.  The  pressure 
that  limits  the  dissociation  has  a  theoretical  value  infinitely  great 
when  the  peroxide  is  saturated  with  oxygen,  and  no  barium  monoxide 
is  present  in  any  form.  As  the  decomposition  proceeds,  however,  the 
pressure  decreases  until  sufficient  monoxide  is  formed  to  exist  in  the 
solid  state.  Beyond  this  point,  the  pressure  remains  constant  so  long 
ns  any  peroxide  remains  in  the  solid  state.  As  soon,  however,  as  the 
peroxide  no  longer  exists  except  in  a  state  of  solution  in  the  fused 
mixture,  the  pressure  gradually  decreases,  and  becomes  nil  when 
decomposition  is  complete.  The  importance  of  the  degree  of  decom- 
position compatible  with  the  maintenance  of  a  constant  pressure  is 
higher  the  less  the  quantity  of  water  present,  but  the  establishment 
of  a  condition  of  equilibrium  takes  place  more  and  more  slowly.  The 
period  of  constant  pressure  disappears  when  the  proportion  of  water 
reaches  a  certain  limit,  which,  at  450°,  is  10  per  cent.,  the  mass  being 
then  completely  fused. 

The  pressure  of  the  water  vapour  contained  in  the  oxygen  is  with- 
out infliuence  on  the  pressure  of  the  oxygen  itself  so  long  as  barium 
monoxide  and  peroxide  are  present.  The  fused  mixture,  so  long  as 
excess  of  its  constituents  is  present,  has  a  constant  composition  at 
each  temperature,  and  consequently  the  pressure  of  the  water  vapour 
is  constant  in  the  same  sense  as  that  of  the  oxygen.  If  the  presence 
of  water  vapour  in  the  air  used  for  the  regeneration  of  the  barium 
peroxide  has  not  exactly  the  proper  value,  there  will  be  absorption 
or  elimination  of  water,  with  a  consequent  alteration  in  the  proportion 
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of  the  fusible  substances.  If  there  is  too  little  moisture,  combination 
with  oxygen  becomes  impossible  ;  if  there  is  too  much,  all  the  peroxide 
melts  and  becomes  useless.  C.  H.  B. 

Phosphorescent  Zinc  Sulphide.  By  C.  Henry  (Compt.  rend., 
115,  505 — 507). — Phosphorescent  zinc  sulphide  is  obtained  in  large 
quantity  by  precipitating  a  neutral  solution  of  pure  zinc  chloride  with 
ammonia,  redissolving  the  precipitate  in  excess  of  ammonia,  and  then 
exactly  precipitating  with  hydrogen  sulphide.  The  precipitate  is 
carefully  washed  and  dried,  and  is  then  heated  almost  to  a  white  heat 
in  a  fire-clay  crucible  placed  inside  a  plumbago  crucible,  brasqued  with 
charcoal.  The  brilliancy  of  the  phosphorescence  seems  to  depend  on 
the  perfect  purity  of  the  zinc  sulphide,  and  the  product  is  either  non- 
phosphorescent  or  feebly  phosphorescent  if  zinc  oxide  or  any  zinc 
salt  other  than  the  chloride  is  used,  or  if  alkali  sulphides  are  used 
as  the  precipitant  in  place  of  hydrogen  sulphide.  Manganese  sulphate, 
lead  acetate,  lithium  carbonate,  thallium  carbonate,  strontium  chloride, 
basic  bismuth  nitrate,  &c.,  all  prevent  phosphorescence. 

The  luminous  intensity  of  the  phosphorescence  of  the  granular 
form  of  zinc  sulphide,  after  excitation  by  the  light  from  burning 
magnesium,  is  not  less  than  0"000215  of  a  candle-metre.  The  loss  of 
light  during  the  first  14  seconds  is  expressed  by  the  formula 
i^  =  {Qe~^<-^  where  ^  is  the  intensity  of  the  light,  and  t  is  the  time.  The 
mean  value  of  a,  the  velocity  of  emission,  is  0*1970.  The  brightness 
of  the  sulphide  in  powder,  when  spread  on  a  card,  is  represented  by 
the  equation  {""'"^^t  +  27-18)  =  1647-5;  the  results  agreeing  well 
with  those  of  other  observers.  C.  H.  B. 

Simultaneous  Precipitation  of  Copper  and  Antimony  by  the 
Galvanic  Current.  By  W.  Hampe  (Chem.  Zeit.,  16,  417—418).— 
The  author,  who  regularly  examines  samples  of  electrolytic  copper, 
has  as  yet  always  found  a  small  quantity  of  antimony,  varying  from 
0-007  to  0-02  per  cent.  Although  antimony  is  supposed  not  to  come 
down  until  the  last  portions  of  copper  are  precipitated,  the  author 
has  found  that  it  precipitates  together  with  the  copper  from  the 
beginning  of  the  electrolytic  operation. 

The  amount  of  antimony  will  be  reduced  to  a  minimum  by  often 
changing  the  acid  copper  solution.  L.  de  K. 

A  Limited  Reaction.  By  A.  Colson  (Compt.  rend.,  115,  657 — 
659). — When  10  grams  of  mercuric  chloride  is  boiled  with  500  c.c.  of 
benzene  previously  dried  by  distillation  over  phosphoric  anhydride,  it 
partly  dissolves,  and  if  dry  hydrogen  sulphide  is  passed  into  the 
liquid,  hydrogen  chloride  is  liberated,  and,  after  20  hours,  if  all  trace 
of  moisture  has  been  excluded,  the  yellow  chlorosulphide,  HgClo,2HgS, 
is  obtained.  Similar  phenomena  are  observed  at  the  ordinary  tem- 
perature. The  limitation  of  the  reaction  is  due  to  the  formation  of 
the  molecular  compound.  It  is  not  due  to  the  retention  of  hydrogen 
chloride  by  the  benzene,  for  if  the  chlorosulphide  is  introduced  into 
the  dry  benzene  along  with  fragments  of  sodium,  it  is  practically 
unaltered  even  when  treated  with  a  current  of  hydrogen  sulphide  for 
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several  hours.  In  presence  of  a  trace  of  water,  however,  conversion 
of  the  mercuric  salt  into  sulphide  becomes  complete. 

Benzene  solutions  of  mercuric  salts  react  imperfectly  with  silicon 
sulphide,  because  the  latter  is  insoluble  in  benzene.  If,  however, 
silicon  sulphide  is  heated  with  mercuric  chloride,  silicon  chloride 
is  obtained  together  with  mercuric  sulphide ;  mercuric  cyanide,  under 
similar  conditions,  yields  silicon  cyanide  as  a  yellow  solid,  soluble 
in  water.  C.  H.  B. 

Probable  Presence  of  Iron  Carbonyl  in  certain  Illuminating 

Gas.  By  Guntz  (Bnll.  Soc.  Ghim.  [3],  7,  281— 282).— The  author 
noticed  a  deposit  of  ferric  oxide  on  the  cover  glasses  and  porcelain 
reflectors  of  certain  gas  lamps  which  had  been  burning  for  some 
hours.  He  believes  it  to  be  due  to  the  presence  of  iron  carbonyl  in 
the  gas,  this  compound  being  probably  formed  by  the  interaction  of 
the  carbonic  oxide  contained  in  the  gas  and  metallic  iron  which  is 
used  as  a  desulphurising  agent.  A.  K.  L. 

Note. — The  author  makes  no  mention  of  the  similar  observations 
of  Roscoe  and  Scudder,  on  the  probable  presence  of  iron  carbonyl  in 
water  gas  (Proc,  1891,  126),  and  of  Thorne,  as  to  its  presence  in 
coal  gas  which  had  been  compressed  in  iron  cylinders  (ibid.). 

A.  R.  L. 

A  Case  of  Solid  Solutions.  By  E.  A.  Schneider  (Zeit.  physikal 
Chem.,  10,  425 — 429). — When  a  solution  of  a  sulphate  containing  & 
ferric  salt  is  precipitated  with  barium  chloride,  a  considerable  quan- 
tity of  iron  is  found  in  the  barium  sulphate  in  the  form  of  ferric 
sulphate.  The  author  finds  that  with  varying  quantities  of  barium 
sulphate  and  a  constant  quantity  of  iron,  the  volume  of  the  solution 
being  always  the  same,  the  relative  quantity  of  iron  in  the  pre- 
cipitate is  very  nearly  constant.  With  the  same  quantity  of  barium 
sulphate  and  varying  quantities  of  iron,  the  amount  of  iron  in  the 
precipitate  increases  to  a  certain  limiting  proportion,  and  thereafter 
remains  constant.  The  author  considers  that  these  results  are  very 
probably  due  to  ferric  sulphate  being  "dissolved"  in  the  barium 
sulphate  (compare  Van't  Hoff,  Abstr.,  1890,  1044).  J.  W. 

Dissociation  of  Chrome  Alum.  By  H.  Baubigny  and  E. 
Pilchard  (Compt.  rend.,  115,  604 — 605). — A  solution  of  chrome  alum, 
even  after  repeated  precipitation  with  alcohol,  is  always  acid.  20  c.c. 
of  a  saturated  solution,  when  treated  with  0*03  gram  of  ammonia  gas, 
is  neutral  to  methyl-orange.  After  some  time,  the  liquid  deposits  violet 
crystals,  which  have  a  distinctly  acid  reaction,  whilst  the  mother  liquor 
is  also  distinctly  acid  to  methyl-orange.  There  is  partial  dissociation 
of  the  salt,  and  the  condition  of  equilibrium  is  such  that  the  liquid  is 
acid.  Chromium  sulphate  behaves  in  a  similar  manner,  but  ordinary 
alum  and  aluminium  sulphate  show  no  such  behaviour,  their  solu- 
tions remaining  neutral  to  methyl-orange  for  eight  days. 

C.  H.  B. 

Atomic  Weight  of  Palladium.  By  H.  F.  Keller  and  E.  F.  Smith 
{Amer.    Chem.    /.,   44,   423 — 434). — The  metal  was   electrolytically 
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precipitated  from  an  aqueous  ammoniacal  solution  of  pure  palladio- 
diamraoniura  chloride  (compare  Abstr.,  1890,  831),  and  a  full  account 
is  p:iven  of  the  special  precautions  taken  in  preparing  this  salt, 
wliich  was  made  from  commerciaJ  palladium  containing  copper, 
platinum,  iridium,  gold,  and  iron.  Two  series  of  experiments  were 
made,  the  first  consisting  of  three  estimations,  giving  106*920,  with 
an  extreme  difference  of  0013,  the  second  consisting  of  six  estima- 
tions, giving  106"911,  with  an  extreme  difference  of  0070.  The 
value  deduced  from  the  two  series  was  106"914  (H  =  1,  N  =  14'01, 
CI  =  35-37).  Keiser's  value,  106  35  (Abstr.,  1890,  17),  obtained  by 
reducing  palladiodiammoninm  chloride  in  hydrogen,  is  deemed  to  be 
erroneous,  partly  owing  to  the  impurity  of  the  salt,  and  partly  to 
the  volatilisation  of  the  metal  and  mechanical  loss  of  the  salt  on 
heating.  A  number  of  experiments  are  quoted  in  confirmation  of 
this  view.  By  converting  the  palladammonium  chloride  into  palladium 
sulphide  by  heating  it  in  hydrogen  sulphide,  a  value  107'07  was 
obtained,  which  the  authors  regard  as  contirming  their  other  results. 

Jx.  W. 

Note. — Bailey  and  Lamb  (Trans.,  1892,  745)  obtained  105"459  as 
the  mean  result  of  determinations  by  several  methods. 

Compound  of  Gold  and  Tin.  By  A.  P.  Laurie  (Phil  Mag.  [5], 
33,  94 — 99). — Matthiessen,  from  a  study  of  the  electric  con- 
ductivity of  alloys  of  gold  and  tin,  concluded  that  there  must  exist 
three  compounds  of  these  metals  with  each  other,  for  the  conductivity 
curve  showed  three  very  sudden  breaks,  being  shaped  like  a  W.  To 
these  compounds  he  gave  the  formulae  AuiSn,  AuSn,  and  AuoSnj 
respectively. 

The  author  prepared  a  series  of  alloys  of  gold  and  tin,  and  investi- 
gated the  electromotive  force  developed  in  a  voltaic  cell  constituted 
as  follows.  In  the  inner  cell  a  solution  of  gold  chloride  was  con- 
tained, into  which  dipped  a  plate  of  pure  gold.  In  the  outer 
cell  was  a  solution  of  stannic  chloride,  and  into  this  a  rod  of  the 
alloy  was  immersed.  The  results  he  obtained  are  exhibited  in  the 
following::  table  : — 


Percentage  of  tin  in 

alloy. 

E.M.F.  in  volts. 

0 

0-667 

1007 

0-923 

231 

0-932 

26-0 

0-923 

28-5 

0-941 

34-9 

0-932 

359 

0-950 

40-0 

1-215 

50-0 

1-279 

100-0 

1-425 

The  values  between  10  and  36  per  cent,  are  constant.,  and  evidently 
due  to  some  definite  compound  of  gold  and  tin,  which  determines 
the  E.M.F.     After  36  per  cent,  has  been  reached,  the  E.M.F.  suddenly 
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rises  ;  this  would  point  to  excess  of  tin  being  then  present.  The  com- 
pound AuSn  contains  37  per  cent,  of  tin.  No  indication  of 
Matthies sen's  other  compounds  was  obtained.  J.  W. 
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Josephinite,  a  New  Nickel-Iron.  By  W.  H.  Melville  (Amer. 
J.  Sci.  [3],  43,  509 — 515). — Magnetic  pebbles  have  been  discovered  in 
large  quantities  in  the  gravel  of  a  stream  in  Josephine  and  Jackson 
counties,  in  Oregon,  in  the  vicinity  of  the  district  in  which  the  well- 
known  nickel  silicate  has  been  found.  The  pebbles  are  irregular  in 
shape,  and  their  smooth  surfaces  are  coloured  greenish-black,  inter- 
rupted by  bright  areas  of  the  greyish-white  alloy  of  nickel  and  iron. 
This  metallic  portion  is  of  special  interest,  in  that  it  was  found  on 
a^nalysis  to  consist  of  23*22  per  cent,  of  iron  and  60"45  per  cent,  ot' 
nickel.  This  composition  corresponds  with  the  formula  FcsNij. 
Evidence  brought  forward  by  the  author  points  to  the  terrestrial 
origin  of  the  pebbles  described.  For  the  new  nickel-iron,  the  name 
of  josephinite  is  proposed,  in  honour  of  the  county  in  which  it  has 
been  discovered.  B.  H.  B. 

Polybasite  and  Tennantite  from  Aspen,  Colorado.      By  S. 

L.  Penfield  and  S.  H.  Pearce  {Amer.  J.  Sci.  [3],  44, 15— 18).— At  the 
Mollie  Gibson  mine_,  one  of  the  most  productive  mines  in  Colorado, 
the  most  abundant  silver  mineral  is  polybasite,  which  occurs  massive 
with  greyish-black  colour  and  irregular  fracture.  This  massive  poly- 
basite is  not  a  pure  mineral,  as  at  first  sight  it  appears  to  be.  Some 
of  the  polybasite  crystals  are  surrounded  by  a  layer  of  siderite,  then 
by  a  narrow  zone  of  metallic  mineral,  and  then  again  by  siderite. 
As  this  seemed  to  be  the  nearest  approach  to  the  pure  crystallised 
silver  mineral,  an  analysis  of  it  was  made,  with  the  following 
results  : — 

FeCOa.    MnCOa.      Total. 

046       0-13       99-83 

These  results  do  not  agree  with  those  obtained  on  analysing  the 
massive  mineral,  but  after  deducting  12*81  per  cent,  of  impurities  in 
the  analysis  quoted,  and  28*18  per  cent,  in  the  second  analysis,  both 
give  ratios  almost  exactly  those  required  by  the  formula  IL-Vg^S  AS2S3. 

Along  with  the  polybasite,  patches  of  steel  grey  tennantite  are  met 
with.  On  analysis,  this  mineral  yielded  results  corresponding  with 
the  formula  4Cu2S,As2S3.     The  sp.  gr.  of  the  mineral  is  4*56. 

B.  H.  B. 

Plattnerite  from  Idaho.  By  W.  S.  Teates  r.nd  E.  F.  Ayres 
{Amer.  J.  Sci.  [3],  43,  407 — 412). — Plattnerite  was  Regarded  as  a 
doubtful  species  until,  in  1886,  E.  Kinch  (Abstr.,  1887,  451)  described 
a  well- authenticated  specimen  from  Leadhills,   Scotland.     Since  then 

7—2 


s. 

As. 

Sb.        Ag.        Cu. 

Zn. 

Pb. 

7*42 

6*10 

0*26  49*51  12*92 

2*45 

10*51 
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analyses  of  plattiierite,  from  Idaho,  have  been  published  by  H,  A. 
Wheeler  (Abstr.,  1890,  889),  and  by  J.  D.  Hawkins  (Abstr.,  3890, 
840).  In  the  meantime,  a  considerable  quantity  of  this  material  has 
been  secured  from  a  tunnel  near  Mullan,  in  Idaho.  The  plattnerite 
occurs  in  botryoidal  nodules  embedded  in  a  mixed  ochre  of  limonite 
nnd  plattnerite.  Its  hardness  is  5'5,  and  its  sp.  gr.  8'56.  Analysis 
yielded  : 

Pb.  Ag.  Cu.         Fe.Al.  O.  Insoluble.       Total. 

83-20       trace       0-14       120         1298         0*82         98-29 

Impurities  beinp:  neglected,  the  mineral  thus  contains  86-55  per 
cent,  of  lead  and  13-45  per  cent,  of  oxys^en.  A  crystallographical 
description  of  the  mineral  is  given  by  E.  F.  Ayres.  The  crystals  are 
tetragonal,  and  isomorphous  with  rutile  (TiOo),  cassiterite  (SnOa), 
and  polianite  (MnO.),  minerals  Avhich  have  a  similar  composition. 

B.  H.  B. 

Penfieldite,  a  New  Mineral  Species.  By  F.  A.  Genth  (Amer. 
J.  Sci.  [3 J,  44,  260— 261).— With  minerals  formed  by  the  action  of 
sea- water  on  ancient  slags  at  Laurion,  Greece,  the  author  found  a  very 
few  hexagonal  crystals  of  a  new  mineral,  for  which  he  proposes  the 
name  of  penfieldite  in  honour  of  S.  L.  Penfield.  The  crystals  are 
white,  and  contain  18*55  per  cent,  of  chlorine  and  78-25  per  cent,  of 
lead.     The  formula  is  therefore  PbO,2PbClo.  B.  H.  B. 

The  Clinton  Iron  Ore.  By  C.  H.  Smyth,  Jun.  {Amer.  J.  ScL  [8], 
43,  487 — 496). — The  author  proposes  to  place  the  Clinton  ha3matites 
in  the  category  of  original  chemical  deposits  of  date  coeval  with  the 
enclosing  strata.  This  result  he  bases  on  a  careful  study  of  this  Gre- 
at the  typical  locality,  Clinton,  New  York,  his  conclusion  being  that 
the  oolitic  oi'es  at  Clinton  are  not  of  secondary  origin,  but  were  de- 
posited as  hydrated  ferric  oxide  in  intimate  connection  with  contem- 
porary deposition  of  amorphous  and  chalcedonic  silica.  Hitherto 
the  theory  of  pseudomorphous  replacement  of  limestone  has  been 
generall}^  accepted  to  explain  the  formation  of  the  Clinton  ore. 

B.  H.  B. 

Fluorine  in  Fossil  Wood.  By  T.  L.  Phipson  (Compf.  rend.,  115,. 
473 — 474). — Thirty  years  ago  the  author  found,  in  the  Isle  of  Wight, 
a  specimen  of  fossil  wood  that  contained  3245  per  cent,  of  phosphoric 
acid  and  3'9  per  cent,  of  fluorine.  The  w^ood  was  found  in  cretaceous 
grit,  and  seemed  to  have  been  fossilised  by  calcium  phosphate  and. 
calcium  fluoride.  It  had  a  brown  colour  and  woody  structure,  and 
was  sectile ;  sp.  gr.  =  2-17.  C.  H.  B. 

Herderite  from  Hebron,  Maine.  By  H.  L.  Wklls  and  S.  L. 
Penfielp  {Amer.  J.  Sci.  [8],  44,  114 — 116). — The  authors  describe  a 
new  and  interesting  variety  of  herderite,  almost  free  from  fluorine. 
It  consisted  of  a  few  yellowish-white  crystals  on  albite,  in  form 
closely  resembling  those  of  childi-enite.  On  analysis,  it  yielded  the- 
following  results: — 
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P.0.5. 

PeO. 

CaO. 

H.O. 

F. 

Insoluble, 

40-81 

15-32 

32-54 

5-83 

0-40 

5-27 

The  result  confirms  the  idea  advanced  by  Penfield  and  Harper,  that 
fluorine  and  hydroxyl  are  mutually  replaceable  in  herderite,  and  the 
formula  deduced  by  them  for  the  mineral  is  confirmed. 

B.  H.  B. 

Formation  of  Phosphate  Nodules.  By  C.  L.  Reese  (Amer.  J. 
Sci.  [3],  43,  402— 406).— It  having  been  suggested  that  the  South 
Carolina  phosphates  may  have  been  formed  by  the  action  of  swamp 
waters  lying  on  beds  of  marl,  the  author  has  made  a  series  of  experi- 
ments to  test  the  accuracy  of  this  view.  From  his  experiments,  it 
certainly  seems  probable  that  both  carbonic  acid  and  the  humus  sub- 
stances in  fresh-water  swamps  play  an  important  part  in  the  accu- 
mulation and  concentration  of  calcium  phosphate.  The  marls,  in  the 
first  place,  contain  a  small  percentage  of  phosphate,  which  would 
gradually  be  increased  as  the  carbonate  is  removed.  The  changes 
taking  place  may  be  represented  by  the  following  equations : — 

2CaC03  +  H4Ca(P04)2  =  CaaCPO*)^  +  2HoO  +  2CO2. 
2CaC03  +  2C0o  -f-  2HoO  =  2HoCa(C03)o. 

The  humus  substances  also  give  o£F  carbonic  anhydride  on  decompo- 
sition, and  there  is  thus  a  further  cause  for  concentration  from  this 
source.  B.  H.  B. 

New  Occurrence  of  Ptilolite.  By  W.  Cross  and  L.  G.  Eakix^s 
(Amer.  J.  Sci.  [3],  44,  96— 101).— In  1886,  the  authors  described 
(Abstr.,  1866,  990)  the  first  occurrence  of  a  new  hydrous  aluminium, 
calcium,  and  alkali  silicate,  to  which  they  gave  the  name  of  ptilolite. 
They  now  describe  a  new  occurrence  of  this  mineral  near  Silver  Cliff, 
Custer  Co.,  Colorado. 

On  analysis,  this  mineral  yielded 


SiOo. 

AI.O3. 

CaO. 

K.O. 

XaoO. 

HoO. 

Total. 

67-83 

11-44 

3-30 

0-64 

2-63 

13-44 

99-28 

The  empirical  formula  derived  from  this  analysis  is  R'AlaSiioO^i  + 
6IH2O,  which  is  the  same  as  that  of  mordenite,  but,  as  Plrsson  has 
already  pointed  out  (Abstr.,  1891,  276),  the  two  minerals  are  physi- 
cally unlike.  B.  H.  B. 

Constitution  of  Ptilolite  and  Mordenite.  By  F.  W.  Clarke 
(Amer.  J.  Sci.  [3],  44, 101 — 102). — The  data  given  by  Cross  and  Eakins 
(see  preceding  abstract)  lead  to  simple  formulae  for  the  minerals 
under  discussion.  When  it  is  recognised  that  part  of  the  water  in 
each  mineral  may  be  basic,  the  apparent  anomalies  disappear,  and  the 
compounds  reduce  at  once  to  similar  salts  of  the  acid  HoSisOs,  an 
acid  well  known  in  the  species  petalite  and  milarite.  Both  ptilolite 
and  mordenite  become  represented  by  the  general  formula 
Al2(Si205)5R'4  +  ?iHoO  ;  the  only  serious  uncertainties  being  in  respect 
to  the  hydration.  B.  H.  B. 
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Constitution  cf  certain    Micas    and    Chlorites.    By  F.   W. 

Clarke  and  E,  A.  Schnpjider  (Amer.  J.  Sci.  [8],  43,  378 — 386). — 
The  authors  have  received  from  the  Curator  of  Minerals  in  the  Imperial 
School  of  Mines  in  St.  Petersburg,  some  highly  important  material 
bearing  on  their  researches  (Abstr.,  1891,  529).  These  five  specimeoF, 
on  which  the  present  paper  is  founded,  are  as  follows  : — (1)  Walue- 
wite,  from  the  Ural  ;  (2)  clinochlore  from  the  same  locality,  the 
Nikolai-Maximilian  mine;  (3)  leuchtenbergite  from  Slatoust,  Ural ; 
(4)  diallage  serpentine  from  Syssert,  Ural ;  and  (5)  white  mica  from 
Miask,  Ural.  From  the  analyses  given  of  these  minerals,  the  authors 
deduce  the  following  empirical  formulae  : — 

Waluewite  .    Al8fiMg76H5o(Si04)'.80m. 

Clinochlore Al:j8Mg87Hi43(Si04)520n,. 

Leuchtenbergite Al42Mgg6Hi43(Si04)5oOi2i. 

Serpentine Al4Mgio2Hioft(Si04)7i035. 

Mica: Al;5K25H46(Si04);40oF5. 

The  last  of  these  minerals  is  evidently  an  ordinary  muscovite.  The 
others  Avere  examined  in  great  detail  by  the  authors.  The  clinochlore 
and  leuchtenbergite  are  typical  members  of  Tschermak's  orthochlor- 
ite  series  (this  vol.,  ii,  19)  ;  which,  according  to  him,  are  mixtures  of 
two  end  compounds,  serpentine  and  amesite.  How  amesite  behaves 
on  ignition  is  not  known ;  but  serpentine  splits  up  into  olivine  and 
enstatite.  According  to  Tschermak's  theory,  a  clinochlore  of  the 
composition  SpAt  should  yield,  on  ignition,^  18  per  cent,  of  ensta- 
tite. Since  no  enstatite  is  actually  formed,  it  is  plain  that  the  clino- 
chlore and  leuchtenbergite  examined  contain  no  serpentine  molecules, 
and  hence  Tschermak's  theory  falls  to  the  ground.  The  formation  of 
spinel  from  the  waluewite  and  the  chlorites  seems  to  follow  a  single 
quantitative  law.  If  the  spinel  is  deducted  from  the  composition  of 
each  mineral,  the  soluble  portion  may  be  expressed  as  a  mixture  of 
olivine  and  magnesian  garnet.  That  these  minerals  are  actually 
formed  is  not  proved  ;  but  it  seems  highly  probable  that  the  chlorites 
studied  do  split  up,  yielding  water,  spinel,  garnet,  and  olivine  as  the 
final  products  of  decomposition.  B.  H.  B. 

Quartz  Boulder  in  Ohio  Coal.  By  E.  Oetox  (Amer.  J.  Sci.  [3], 
44,  62 — 63). — It  is  well  known  that  boulders  are  occasionally  met 
with  in  coal  searas.  In  the  United  States,  Ohio  has  furnished  the 
largest  number  of  cases.  These  have  all  been  derived  from  a  single 
coal  seam,  the  Middle  Kittanning  seam.  The  author  now  describes  a 
boulder  recently  discovered  in  the  Sharon  seam,  the  lowest  of  the 
series.  It  is  noteworthy  in  that  it  is  not  a  metamorphic  sandstone  or 
quartzite  like  those  previously  found,  but  is  an  excellent  example  of 
vein  quartz,  and  it  has  not  been  worn  by  water  or  glacial  action,  but 
is  as  angular  as  if  freshly  broken  from  the  parent  mass. 

B.  H.  B. 

Augite  and  Plagioclase  in  a  Minnesota  Gabbro.  By  W.  S. 
Bayley  (Amer,  J.  Sci.  [3],  43,  515— 52U).— The  author  describes  a 
fibrous  growth    around   olivine,  which  resembles  very  strongly  the 
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reaction  rims  that  have  been  described  as  existing  between  olivine 
and  piagioclase.  A  careful  study  of  the  phenomenon,  however,  dis- 
closed the  fact  that  the  growth  is  not  due  to  reactionary  processes 
between  the  rock's  constituents,  but  is  simply  an  original  inter- 
growth  of  two  of  them,  it  being,  in  fact,  a  granophyric  aggregate  of 
piagioclase  and  augite.  The  major  portion  of  the  latter  mineral  in 
the  rock  separated  before  the  felspar,  and.  fastened  upon  the  surfaces 
of  the  already  formed  olivine  and  magnetite.  In  many  cases,  how- 
ever, before  the  crystallisation  of  the  augite  had  ceased,  the  felspar 
began  to  form,  and  the  two  minerals  crystallised  together. 

B.  H.  B. 

Mica-peridotite  from  Kentucky.  By  J.  S.  Diller  (Amer.  J.  8ci. 
[3],  44,  286 — 289). — The  author  describes  an  eruptive  rock  from  the 
¥lanary  Dyke,  Crittenden  Co.,  Kentucky.  It  is  composed  essentially 
of  biotite,  serpentine,  and  perofskite,  with  a  smaller  proportion  of 
apatite,  muscovite,  magnetite,  chlorite,  calcite,  and  other  secondary 
products.  An  analysis  of  the  rock  is  given  by  the  author,  the  results 
showing  that,  although  belonging  to  the  peridotites,  this  rock  cannot 
be  included  in  any  of  Rosenbusch's  six  types.  Hitherto  no 
peridotic  rock  has  been  recognised  in  which  biotite  is  an  original 
essential  constituent,  and  the  author,  therefore,  suggests  for  the 
Flanary  Dyke  rock  the  name  of  mica-peridotite.  B.  H.  B. 

Meteoric  Iron  from  Hassi  lekna,  Algeria.  By  S.  Meunier 
{Gomjjt.  rend.,  115,  531 — 533). — This  meteorite,  the  fall  of  which  was 
observed  by  some  Arabs,  is  a  mass  of  iron  weighing  1250  grams.  Its 
contours  are  rounded,  and  it  is  covered  with  a  black  crust  of  a 
uniform  thickness  of  0"5  mm.  The  interior  is  very  coherent,  and  has 
in  some  parts  a  fibrous  structure  ;  a  polished  surface  shows  well- 
marked  Widmannstattian  figures  when  treated  with  hydrochloric 
acid.  The  mass  consists  essentially  of  a  mixture  of  kamacite,  Fe^Ni, 
and  plessite,  FcioNi,  but  contains  lamellaB  of  schreibersite,  and  some 
pjrrhotine  or  troilite ;  its  sp.  gr.  is  7*67  at  14°,  and  its  composition 
is  Fe,  91-32;  Ni,  5-88;  Co,  0*81;  Cu,  traces;  S,  traces;  insoluble 
residue,  1'04  =  99-05. 

The  Hassi  lekna  meteorite  belongs  to  the  rare  lithological  type 
described  by  the  author,  in  1870,  under  the  name  of  schwetzite. 

C.  H.  B. 

New  Meteorite  from  Kentucky.  By  H.  L.  Preston  (Amer.  J. 
Sci.  [3],  44,  163 — 164). — In  August,  1889,  a  meteorite  was  found  in 
Kenton  Co.,  Kentucky,  interlocked  in  the  roots  of  an  ash  tree 
14  inches  in  diameter,  at  a  depth  of  3^  feet  below  the  surface.  It 
is  a  meteorite  of  the  siderite  variety,  measuring  21  by  14  by  8  inches 
in  its  greatest  diameters,  and  weighing  359J  lbs.  It  has  numerous 
shallow  pittings,  and  is  entirely  free  from  crust.  On  analysis,  it 
gave  the  following  results  : — 


Fe. 

Ni. 

Co. 

Cu. 

C. 

S. 

P. 

Total. 

91-59 

7-65 

0-84 

trace 

0-12 

trace 

trace 

100-20 
B.  H.  B 
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Meteorite   from   Central   Pennsylvania.     By   W.   G.    Owens 

(Amer.  J.  Sci.  [8],  43,  423 — 424). — This  meteorite  was  found  on 
September  25,  1891,  upon  the  easfc  side  of  Bald  Eagle  Mountain, 
Williamsport,  Pennsylvania.  It  weighs  7  lbs.  1  oz.,  and  resembles 
in  general  outline  a  human  foot.  It  is  pitted  deeply,  and  is  covered 
with  a  reddish-brown  rust.  Its  sp.  gr.  is  7'06.  When  polished,  and 
etched  with  dilute  acid,  the  Widmannstatten  lines  appeared  very 
distinctly.     Analysis  gave  the  following  results  : — 


Fe. 

Ni. 

Co. 

P. 

S. 

Si. 

Total. 

91-36 

7*  56 

0-70 

0-09 

0-06 

trace 

99-77 

The  meteorite  could  not  have  been  of  recent  fall,  as  it  was  found 
covered  with  several  feet  of  stones,  and,  as  far  as  can  be  learned,  it  is 
the  only  specimen  of  the  fall  which  has  been  found.  B.  H.  B. 

Meteorite  from  Indian  Valley  Township,  Virginia.  By  G. 
F.  KuNZ  and  E.  Weinschenk  (Amer.  J.  Sci.  [3],  43,  424— 425).— In 
the  spring  of  1891,  a  mass  of  meteoric  iron  was  turned  up  by  a  plough 
in  Indian  Valley  township,  Floyd  Co.,  Virginia.  It  weighs  31  lbs.,  and 
measures  11  by  8  by  5  inches.  The  surface  is  much  corroded,  and 
covered  with  a  limonite  crust.    Analysis  gave  the  following  results  : — 

Fe.  m.         Co.         Cu.  P.  S.  Si.  Total. 

93-59     5-56     0-53     trace     0*27     0-01     trace      99-96 

The  structure  of  this  meteorite  is  very  interesting,  as  it  lies  between 
the  so-called  breccia  and  hexahedral  irons.  Some  parts  of  the  mass 
exhibit  a  granular  structure,  identical  with  that  of  the  Chattooga 
meteoritic  iron.  It  is  a  question  whether  the  granular  structure  is 
the  original  structure  out  of  which  hexahedral  particles  were  formed 
through  recrystallisation,  or  whether  it  is  due  to  the  fact  that  this 
iron,  not  being  rich  in  nickel,  has  a  lack  of  crystallising  power. 

B.  H.  B. 

Meteorite  from  the  Sierra  de  la  Ternera,  Chili.  By  G.  F. 
KuNZ  and  E.  Weixschenk  (Amer.  J.  Sci.  [3],  43,  425 — 426).— This 
meteorite  was  found  in  the  Sierra  de  la  Ternera,  Province  of  Atacama, 
Chili.  Although  small,  weighing  but  650  grams,  it  is  undoubtedly 
the  entire  meteorite,  as  the  unbroken  original  crust  shows.  Analysis 
gave  the  following  results  : — 

Fe.  ]S^i.  Co.  P.  Total. 

83-02         16-22         1-63        O-QO         100-87 

This  analysis  places  the  iron  near  the  Cape  Iron  group  ;  but  as 
the  physical  properties  of  this  group  of  irons  have  been  so  little 
studied,  it  is  impossible  to  say  whether  the  structure  coincides  or  not. 
The  complete  absence  of  phosphorus  indicates  that  this  meteorite  is 
an  exception  to  the  rule,  in  not  containing  the  characteristic  phosphor- 
nickel  iron.  B.  H.  B. 
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Zinc-bearing  Spring  Waters  from  Missouri.  By  Yi.  F.  Hille- 
BRAND  (AmeQ\  J.  Sci.  [3],  43,  418 — 422). — Zinc  salts  liave  been  ob- 
served in  inconsiderable  quantities  in  certain  springs  in  the  south  of 
France  and  New  Zealand  ;  but  the  spring  waters  described  by  the  author 
are,  it  is  thought,  unique,  in  that  their  chief  saline  constituent  is  zinc 
snlphate.  On  the  road  from  Joplin  to  Seneca,  in  Newton  Co., 
Missouri,  there  is  a  series  of  springs  varying  in  size,  and  discharging 
from  ^  gallon  to  3  gallons  of  water  per  minute.  On  analysis,  the 
water  from  two  of  these  springs  was  found  to  yield,  respectively, 
297-7  and  3270  parts  of  zinc  sulphate  in  1,000,000.  The  source  of 
the  metallic  salt  constituents  of  these  waters  is,  of  course,  to  be  sought 
in  one  of  the  deposits  of  zinc-blende  so  numerous  in  Missouri,  althouo^h 
there  is  no  known  indication  of  zinc  ores  within  a  quarter  of  a  mile  of 
the  springs.  B.  H.  B. 


Physiological    Chemistry. 


Respiration  in  Pishes.  By  C.  Duncan  and  F.  Hoppe-Seylek 
{Zeit.physiol.  Ghem.,17, 165 — 181 ;  see  this  vol.,  ii,  63). — The  respiratory 
changes  in  fishes  and  other  water-breathing  animals  was  investigated 
in  perch,  trout,  cray-fish,  &c.,  by  means  of  an  apparatus  modified  from 
the  ordinary  forms  of  respiratory  apparatus  bo  suit  the  exigencies  of 
the  case.  The  apparatus  is  figured  and  fully  described.  In  all  cases,  a 
control  experiment  with  a  mammal  (rabbit)  Avas  carried  on  simul- 
taneously. 

The  results,  fully  given  in  tabular  form,  come  into  three  categories ; 
in  the  first,  there  were  from  3  to  4  c.c.  oxygen  per  litre  of  water.  A 
corresponding  atmosphere,  containing  8  to  11  per  cent,  of  oxygen, 
was  used  for  the  rabbit ;  and  both  tish  and  rabbit  got  on  well. 

In  the  second  group,  the  oxygen  was  reduced  to  0*8 — 1*7  c.c.  per 
litre,  and  the  percentage  for  the  rabbit  to  2 — 4'5  per  cent.,  in  the  aii- 
it  was  breathing.  The  rabbit  and  the  fish  both  get  dyspnoea,  and,  if 
left  there  long,  die. 

In  the  third  set  of  experiments  (0'7 — 0  c.c.  oxygen  for  the  fish), 
they  soon  turn  over  on  their  sides  and  die.  W.  D.  H. 

Dextrose  in  Blood.  By  M.  Pickardt  (Zeit.  ijinjslol.  Chem.,  17, 
217 — 219). — The  blood  is  best  freed  from  proteids  and  pigment  by 
zinc  acetate  (Abeles,  Abstr.,  1891,  1399).  It  then  is  found  to  contain 
a  substance  which  is  fermentable  with  yeast,  is  dextrorotatory,  and 
reduces  Fehling's  solution.  The  proof  that  this  substance  is  dextrose 
is  afforded  by  the  phenylhydrazine  test.  W.  D.  H. 

Fluorine  in  Bones  and  Teeth.  By  S.  Gabriel  {Zeit.  anal.  Chem.., 
31,  522— 525).— The  estimations  made  by  Carnot  (Abstr.,  1892,  911) 
have  given  the  following  percentages  of  calcium  fluoride  in  bones  : — 
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Shaft  of  human  shank  bone 0*85  per  cent. 

Head  of  ditto OlM 

Leg  bone  of  ox 0'45         ., 

Bone  of  sea-cow 0'63         ,, 

Leg  bone  of  elephant 0'47         „ 

Tooth  of  ditto 0-43 

Tusk  of  ditto 0-20 

The  author,  relying  on  the  etching  test,  finds,  indeed,  traces  of 
fluorine  in  the  ash  of  ox  teeth,  but  the  indications  are  quite  insignifi- 
cant compared  with  those  obtained  from  mixtures  of  bone  ash  with 
02  per  cent,  of  calcium  fluoride,  whence  he  concludes  that  the  above, 
and  all  hitherto  published  numbers,  are  far  too  high.  At  the  same 
time,  his  complete  analyses  always  show  a  deficit  of  about  1  per  cent., 
although  several  methods  of  analysis  have  been  employed,  and,  as  this 
deficiency  cannot  all  be  fluorine,  he  suggests  the  possibility  of  the 
presence  of  some  element  not  hitherto  observed.  M.  J.  S. 

The  Relation  of  the  Urinary  Carbohydrates  to  Humous 
Substance.  By  E.  Salkowski  (Zeit.  physiol.  Chem.,  17,  2*i9 — 273). 
— The  present  article  is  largely  polemical,  and  the  author  reaffirms 
his  older  view  (with  some  new  experiments),  that  the  fatty  acids 
(especially  acetic)  which  are  found  in  putrid  urine  originate  from  the 
carbohydrates  of  normal  urine.  These  are  two  in  number,  dextrose 
and  animal  gum. 

That  the  acids  originate  from  liumous  substances,  or  that  the 
humous  substances  originate  from  carbohydrates,  is  considered  very 
doubtful ;  the  humous  substances  in  the  urine  increase  on  standing, 
but  this  appears  to  be  independent  of  putrefaction.  The  amount  of 
reducing  substance  is  much  greater  than  the  humous  substances  will 
account  for.  The  method  adopted  for  the  estimation  of  the  carbo- 
hydrates is  Baumann's  method  with  benzoic  chloride;  Udranszky's 
method  for  estimating  humous  substances  is  used.  Urine,  freed  from 
humous  substances  by  long-continued  heating  with  hydrochloric  acid 
behaves  like  normal  urine.  W.  D.  H. 

Alcaptonuria.  By  H.  Embdex  (Zeit.  pliysiol.  Chem.,  17,  182 — 
192). — A  case  of  alcaptonuria  is  recorded,  in  which  the  disorder  had 
been  present,  apparently,  throughout  life,  and  in  which  other  members 
of  the  same  family  sufl^ered  similarly. 

Alcapton  was  described  by  earlier  authors  as  catechol,  or  proto- 
catechuic  acid,  by  Kirk  as  uroleucic  acid  (trihydroxyphenylpropionic 
acid),  and  by  Baumann  and  Wolkow  (Abstr.,  1891,  1128)  as  homo- 
gentisic  acid.  This  substance  probably  originates  from  tyrosine, 
which,  uniting  with  5  atoms  of  oxygen,  yields  the  acid  in  question, 
ammonia,  carbonic  anhydride,  and  water.  How  and  when  this 
unusual  metabolic  act  occurs  is  to  be  the  subject  of  further  experi- 
ments. In  the  present  case,  homogentisic  acid  was  the  substance 
which  occurred  in  the  urine.  W.  D.  H. 
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Poisoning  by  Hydrogen  Sulphide.  By  Uschixsky  (Zeit.  pJiysiol. 
Cliem.,  17,  220 — 228). — The  toxic  action  of  hydrogen  sulphide  has 
been  recently  investigated  by  Pohl  {Arch,  exper.  Path.  Fharni.,  22,  1) 
and  Lehmann  {Arch.  Hygiene,  14,  135).  They  state  that  sodium 
sulphide  is  formed,  which  causes  death  by  paralysis  of  the  nerve 
centres,  especially  of  the  brain.  Lehmann  states  that  oedema  of  the 
lungs  is  also  produced.  This  was  not,  however,  found  in  the  present 
research,  which  was  almost  entirely  directed  to  ascertaining  whether 
tlie  gas  acts  as  a  hypnotic,  as  Schulz  states  {Munch,  med.  Woch.,  1892^ 
No.  16).  No  evidence  that  it  acts  as  such  was  found,  and,  therefore, 
the  view  that  sulphonal  produces  its  effects  by  giving  off  hydrogen 
sulphide  in  the  body  is  untenable.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


A  New  Bacillus  in  Kain  Water.  By  A.  B.  Griffiths  (BulL 
Soc.  Chim.  [3],  7,  332 — 334), — The  author  has  discovered  in  rain 
water,  stored  in  an  open  barrel  during  a  mild  winter,  a  microbe  which 
he  names  Bacillus  pluviatilis.  When  cultivated  on  gelatin  plates,  it 
forms  yellow  colonies  2 — 10  mm.  in  diameter.  It  liquefies  gelatin,  and 
develops  rapidly  when  grown  upon  a  piece  of  potato,  colouring  it 
orange,  and  transforming  the  starch  into  glucose.  The  colouring 
matter  is  soluble  in  alcohol,  benzene,  chloroform,  ether,  and  carbon 
bisulphide,  but  insoluble  in  water.  The  microbe  is  a  true  bacillus, 
and  is  not  formed  from  spores  ;  it  has  a  length  of  2 — 4  /*  and  a 
breadth  of  0'6 — 0'8  yu,  and  is  stained  by  aniline  colours.  It  can  only 
live  in  water  containing  organic  matter;  the  cultures  may  be  dried, 
but  are  killed  by  heating  at  100°  for  15  minutes.  The  bacillus  does 
not  appear  to  be  pathogenic.  When  cultivated  for  several  days  on 
peptonised  gelatine,  a  ptomaine,  C9H21N2O5,  crystallising  in  white, 
clinorhombic,  nacreous  needles  or  prisms  is  formed  ;  this  compound 
has  a  slightly  bitter  taste  and  a  neutral  reaction,  dissolves  in  80  parts 
of  w^ater  at  17°,  and  is  very  soluble  in  boiling  water  and  in  chloroform, 
fairly  so  in  alcohol,  but  insoluble  in  ether.  Its  solutions  give  a  white 
precipitate  with  sodium  phosphomolybdate,  a  chestnut-coloured  pre- 
cipitate with  Nessler's  solution,  and  a  yellow  precipitate  with  tannin; 
its  crystalline  derivatives  are  the  hydrochloride,  the  platinochloride, 
and  the  aurochloride.  The  ptomaine  appears  to  be  non-toxic,  but 
acts  as  a  powerful  diuretic.  A.  R.  L. 

Absorption    of   Atmospheric    Nitrogen    by   Microbes.      By 

Berthelot  (Compt.  rend.,  115,  569 — 574)  — With  a  view  to  throw 
some  light  on  the  mechanism  by  which  the  absorption  and  fixation  of 
atmospheric  nitrogen  is  effected  by  microbes,  the  author  has  made 
experiments  with  natural  humic  acid  extracted  from  soils  in  which 
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absorption  of  atmospheric  nitrogen  was  known  to  take  place,  and  with 
artificial  hnmic  acid  prepared  from  sugar.  In  each  case,  about  5  grams 
of  humic  acid  was  placed  in  a  flask  containing  about  6  litres  of  air, 
and  was  mixed  with  some  distilled  water  and  2  c.c.  of  water  containing 
lower  forms  of  vegetation  which  had  developed  in  presence  of  light  in 
a  flask  of  ordinary  water.  The  flasks  were  then  very  carefully 
stoppered,  and  exposed  to  diffused  light  for  several  months.  In  every 
instance  white,  microscopic,  vegetable  growths  of  many  species 
developed,  and  a  certain  quantity  of  carbonic  anhydride  was  formed. 
With  natural  humic  acid,  there  was  an  increase  in  the  combined 
nitrogen  of  0'0104 — 0*0156  gram,  or  from  6  to  1)  per  cent.,  of  the 
nitrogen  originally  present  in  the  humic  acid.  With  the  artificial 
acid,  there  was  a  slight  absorption  of  nitrogen . 

In  one  experiment  with  natural  humic  acid,  extending  over  about 
nine  months,  the  quantity  of  nitrogen  absorbed  was  0'0o45  gram,  or 
30'3  per  cent.,  of  the  quantity  originally  present  in  the  acid. 

C.  H.  B. 

Absorption  of   Atmospheric    Nitrogen    by  Plants.      By  T. 

ScHLOESiNG,  Junr,,  and  E.  Laurent  {Compt.  rend.,  115,  659 — 661). — 
The  experiments  in  which  the  direct  absorption  of  atmospheric  nitro- 
gen has  been  established  were  made  with  soils  comparatively  poor  in 
nitrogen.  The  authors  have  therefore  repeated  some  of  these  experi- 
ments, using  soils  rich  in  nitric  nitrogen.  Under  these  conditions,  the 
plants  develop  much  more  vigorously,  but  no  fixation  of  atmospheric 
nitrogen  was  observed  in  the  case  of  oats,  colza,  grasses,  or  potatoes. 

C.  H.  B. 

Carbohydrates  of  the  Coffee  Berry.  By  E.  E.  Ewell  {Amer. 
Cliem.  /.,  14,  473 — 4i7^). — The  portion  of  coffee  insoluble  in  water 
contains,  according  to  a  communication  made  by  Maxwell  to  the 
author,  a  substance  which  yields  galactose  under  acid  hydrolysis,  and, 
according  to  Reiss  (Abstr.,  1880,  687),  a  substance  which  yields 
mannose  under  that  treatment.  The  soluble  portion  contains  cane 
sugar,  to  demonstrate  the  presence  of  which,  the  ground  coffee, 
deprived  of  its  fat  by  treatment  with  ether,  is  extracted  with  70  per 
cent,  alcohol.  The  extract  is  treated  with  lead  acetate,  the  excess  of 
lead  removed  by  hydrogen  sulphide,  and  the  sugar  precipitated  as 
saccharate  by  the  addition  of  strontium  hydroxide  to  the  boiling 
solution.  The  saccharate  is  then  suspended  in  water,  the  base  pre- 
cipitated by  carbonic  anhydride,  the  water  replaced  by  alcohol,  and 
the  sugar  finally  crystallised  from  the  latter  solvent.  The  process 
may  be  simplified  with  advantage  by  omitting  the  precipitation  with 
strontium  hydroxide.  The  percentage  of  saccharose,  as  estimated  from 
the  reducing  power  of  the  extract  after  treatment  with  lead  acetate, 
removal  of  the  excess  of  lead,  and  inversion,  was  6'29. 

The  insoluble  portion  of  coffee  yields  furfuraldehyde  when  distilled 
with  dilute  hydrochloric  acid  (sp.  gr.  1"06),  and  therefore  contains 
carbohydrates  of  the  pentose  group.  An  average  of  0"22  gram,  or 
4"4  per  cent.,  of  the  aldehj^de,  corresponding  with  9  per  cent,  of 
pentose,  was  obtained  from  5  grams  of  untreated  coffee. 

When  coffee  is  extracted  with  5  per  cent,  aqueous  sodium  hydroxide, 


VEGETABLE  PHYSIOLOGY   AND  AGRICULTURK.  85 

and  the  extract  treated  witli  alcohol  (as  in  bhe  separation  of  xylan 
from  wood),  a  gum  is  precipitated,  which,  after  washing"  in  succession 
with  alcoholic  hydrogen  chloride,  alcohol,  and  ether,  and  drying  over 
sulphuric  acid,  forms  a  greyish,  translucent,  hard,  brittle,  friable 
mass.  On  hydrolysis,  this  yields  a  reducing  substance,  equivalent  to 
742  per  cent,  of  dextrose;  furfuraldehyde  (13  per  cent.),  on  distilla- 
tion with  dilute  hydrochloric  acid;  mucic  acid  (18'7  per  cent.),  on 
oxidation  with  nitric  acid ;  and  but  a  slight  ash  (0*84  per  cent.)  on 
incineration.  It  is  thus  probably  a  compound,  the  molecule  of  which 
contains  one  pentose  and  one  galactose  group  (compare  Lintner  and 
Dull,  Zeit.  angiv.  Chem.,  1891,  538;  Lippmann,  Abstr.,  1891,  284). 
The  acid  extract  of  coffee  also  yields  furfuraldehyde  and  mucic  acid. 

Jx.  W. 

Relations  between  Fat-decomposing  and  Glucoside-decom- 
posing  Ferments.  By  W.  Sigmund  (Mo7iatsh.,  13,  567 — 577). — 
The  author  has  extended  his  previous  work  (Abstr.,  1890,  1455),  and 
has  examined  the  action  both  of  glucoside-decomposing  ferments  and 
of  oleaginous  seeds,  or  the  ferments  contained  in  them,  on  glucosides. 
Emulsion  and  myrosin  were  chosen  as  representatives  of  the  first 
class,  and  were  found  to  have  the  power  of  hydrolysing  olive  oil  to 
some  extent.  In  the  second  series  of  experiments,  amygdalin  and 
salicin  were  mixed  with  either  the  triturated  seeds  of  hemp,  poppy,  and 
rape,  or  emulsions  prepared  from  them.  That  the  glucosides  had 
undergone  hydrolysis  under  the  influence  of  the  ferments,  was  shown 
by  the  formation  of  hydrocyanic  acid,  benzaldehyde,  and  glucose  from 
the  amygdalin,  and  of  saligenin  and  glucose  from  the  salicin.  This 
hydrolysis  could  not  be  induced  by  proteid  substances. 

The  author  has  further  commenced  an  investigation  of  the  hydro- 
lysing power  of  the  pancreas,  and  the  results  at  present  obtained 
appear  to  indicate  that  pancreatic  juice  is  able  to  bring  about  the 
hydrolysis  of  the  glucosides.  G.  T.  M. 

An  Acid  from  Beet  Leaves.  By  E.  O.  v.  Lippmann  (Ber.,  25, 
3220). — The  author  has  identified  as  hydrocaffeic  acid  the  acid  which 
he  formerly  found  (Abstr.,  1888,  262)  to  be  present  in  traces  in  the 
autumn  in  the  leaves  of  the  beet.  L.  T.  T. 

Nitrogenous  Constituents  of  the  Seedlings  of  Vicia  sativa. 
By  E.  ScHULZE  (Zeit.  physiol.  Chem.,  17,  193 — 216). — The  following 
nitrogenous  bases  were  found : — Asparagine,  glutamine,  leucine, 
amidovaleric  acid,  phenylalanine,  traces  of  tyi'osine,  besides 
guanidine,  choline,  and  betaine.  The  first  six  probably  originate 
from  proteids  ;  asparagine  is  the  most  abundant.  EuHher  experi- 
ments as  to  the  origin  of  guanidine  are  necessary.  Choline  comes, 
from  lecithin,  and  betaine  is  present  in  the  ungerminated  seeds. 
Vicine  is  present  in  the  ungerminated  seeds  also,  but  it  disappears  as 
germination  proceeds.  W.  I).  H. 
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Analytical   Chemistry. 


Estimation  of  Hydrogen  and  Barium  Peroxides.     By  A.  Bai;- 

MANN  (ZeiL  angiv.  Chem.,  1892,  116 — 117). — From  2  to  5  c.c.  of  the 
solution  of  hydrogen  peroxide  is  mixed  in  the  author's  apparatus  with 
10  c.c.  of  a  saturated  solution  of  potassium  ferricyanide  and  afterwards 
with  5  c.c.  of  aqueous  potash  or  soda.  1  c.c.  of  liberated  oxygen 
equals  1'51862  milligrams  of  H2O2.  Barium  peroxide  is  estimated  as 
follows  : — About  05  gram  of  the  substance  is  introduced  into  the  outer 
chamber  of  the  generating  vessel  and  dissolved  in  a  small  quantity  of 
dilute  hydrochloric  acid  (i  :  10),  and  then  from  2  to  3  grams  of  potas- 
sium ferricyanide  is  added.  The  inner  glass  cylinder  is  next  filled 
with  10  c.c.  of  strong  aqueous  soda  (1  :  2),  and  after  cooling  for  some 
time,  the  liquids  are  mixed  and  the  volume  of  oxygen  is  read  off. 
1  c.c.  of  this  gas  equals  7*5564  milligrams  of  BaOo.  L.   ue  K. 

Estimation  of  Hydrochloric  acid  in  the  Contents  of  the 
Stomach.  By  A.  Kossler  (Zeit.  physiol.  Chem.,  17,  91 — 116). — 
An  examination  of  the  various  methods  adopted  for  estimating 
hydrochloric  acid  in  the  stomach  contents  led  to  the  following 
results : — 

Hoffmann's  method  (^Centr.  Idin.  Med.,  1889,  No.  46)  consists  in 
estimating  polarimetrically  the  amount  of  inversion  produced  in  a 
solution  of  cane  sugar  ;  this  is  proportional  to  the  amount  of  hydro- 
chloric acid  and  the  strength  of  the  sugar  solution,  the  temperature  and 
duration  of  the  experiment  being  constant.  Later  (  Verhand.  internal. 
Med.  Congress.,  Berlin.,  ii,  Abth.  5,  201),  instead  of  the  inversion  of 
cane  sugar,  he  adopted  the  hydrolysis  of  methyl  acetate  into  methyl 
alcohol  and  acetic  acid,  the  latter  being  estimated  by  titration.  Both 
methods  give  very  exact  results  when  applied  to  the  stomach  contentc  ; 
it  does  not,  however,  indicate  how  much  of  the  hydrochloric  acid  is 
united  to  proteid. 

Winter's  method  {Bull.  Med.,  1889,  No.  95;  1890,  Nos.  8  and  54) 
consists  in  taking  three  quantities  of  the  stomach  contents  ;  the  first 
is  treated  with  excess  of  soda,  evaporated  to  dryness,  ignited,  and  the 
amount  of  chlorine  estimated  by  titration  with  silver  nitrate ;  the 
second  specimen  is  evaporated  to  dryness  and  kept  at  100°  for  an 
hour,  after  which  it  is  treated  like  the  first.  The  diifereuce  gives  the 
«,mount  of  free  hydrochloric  acid.  The  third  portion  is  ignited  im- 
mediately and  then  the  chlorine  estimated.  The  difference  between 
estimations  2  and  3  gives  the  quantity  of  hydrochloric  acid  united  to 
organic  substances  and  to  ammonia.  The  values  obtained  for  the 
free  acid  and  that  united  to  organic  substances  are  too  high  ;  the  source 
of  error  is  that  in  evaporating,  and  incinerating,  hydrochloric  acid  is 
formed  from  acid  phosphates  and  chlorides  of  the  alkaline  earths. 

Braun's  method  also  yields  too  high  results,  as  in  his  titration  he 
reckons  as  hydrochloric  acid  the  acidity  of  acid  phosphates. 

Leo's  method  (Centr.  Med.  Wiss.,  1889,  No.  26)  consists  in  neutral- 
ising free  acid  with  calcium  carbonate  ;  he  states  that  the  acid  phos- 
phates present  are  not  decomposed.     The  loss  of  acidity  gives  the 


ANALYTICAL  CHEMISTRY.  87 

measnre  of  free  acid  present.  Wagner  (PJlugersArchk\  50,  371)  and 
others  have  criticised  this  method.  It,  however,  gives  fairly  accurate 
results  if  organic  acids  are  first  removed  by  extraction  with  etlier. 

Sjoqvist's  method  (Abstr.,  1889,  302)  is,  in  the  presence  of  phos- 
phates, attended  with  loss  of  hydrochloric  acid.  W.  I).  H. 

Gas-volumetric  Estimation  of  Iodine  and  Acids.     By  A.  Bau- 

MANN  (Zeit.  avgw.  Chem.,  1892,  70 — 72). — The  author,  who  is  still 
engaged  on  the  subject,  has,  some  time  ago,  communicated  an  easy 
and  accurate  process  for  the  gas-volumetric  estimation  of  iodine  and 
also  of  acids  (Abstr.,  1892,  103,  538).  Attention  is  now  called  to  the 
fact  that  the  success  of  the  operation  depends  on  the  celerity  with 
which  the  liberated  iodine  is  mixed  with  the  alkaline  solution  of 
hydrogen  peroxide.  The  latter  substance  should  not  be  used  in  large 
<'xcess  and  should  be  rendered  alkaline  with  solution  of  potassium 
hydroxide  (1:1)  immediately  before  use,  and  must  be  cooled. 

L.  DE  K. 
Estimation  of  Nitric  acid  by  its  Specific  Gravity.   By  Gr.  Lunge 
and  L.  Marchlewski   (Zeit.  angw.  Chem.,  1892,  10—12,  330—331).— 
See  this  vol.,  ii,  66. 

Estimation  of  Nitrogen  in  Sodium  Nitrate.  By  Alberti  and 
Hempel  (Zeit.  angiv.  Chem., 1802,  101- — 104). — As  commercial  sodium 
nitrate  often  contains  a  considerable  percentage  of  potassium  nitrate, 
the  author  would  like  to  abolish  the  present  conventional  process  of 
estimating  the  moisture  and  the  impurities  and  taking  the  nitrate  by 
difference  or  refraction. 

The  direct  estimation  of  the  nitrogen  in  Chili  saltpetre  is  most  con- 
veniently effected  according  to  the  process  communicated  by  Ulsch 
(Abstr.,  1892,  1518),  or  by  Lunge's  nitrometer.  L.  de  K. 

Estimation  of  Nitrites.  By  J.  GrossiMAnn  (Ghem.  Zeit.,  16, 
818 — 819). — The  author  proposes  the  following  simple  process,  which 
is  based  on  the  fact  that  if  dilute  sulphuric  acid  is  added  to  a  boiling 
solution  of  a  nitrite,  the  reaction  takes  place  according  to  the  equation 
3NaN02  +  H,S04  =  Na^SOi  +  ^s^a^Oa  +  2ISrO  +  Ho.O,  and  that,  con- 
sequently, only  two-thirds  of  the  base  is  neutralised  by  the  standard 
acid.  To  get  correct  results,  the  acid  must  not  be  standardised,  as 
usual,  with  sodium  carbonate,  but  with  a  pure  nitrite.  3  grams  of  pure 
sodium  nitrite  is  dissolved  in  a  flask  in  200  c.c.  of  hot  water,  and 
after  adding  40  c.c.  of  normal  sulphuric  acid  boiled,  until  all  nitric 
oxide  has  been  expelled,  the  excess  of  acid  is  then  titrated  with 
normal  soda.  The  acid  may  now  be  used  for  the  assay  of  any  com- 
mercial nitrite,  but  as  these  generally  contain  some  free,  alkali,  this 
must  be  estimated  in  the  cold  and  subsequently  allowed  for. 

L.  PE  K. 

Estimation  of  Nitrogen  in  Nitrates  and  Nitro-compounds 
by  Kjeldahl's  Method.  By  L.  Chenel  (Bidl.  Soc.  Chim.  [3],  7, 
321 — 327). — The  author  finds  that  Jodlbaur's  modification  of 
Kjeldahl's  method  for  the  determination  of  nitrogen  (Abstr.,  1886, 
834)  gives  values  agreeing  closely  with  the  theoretical  with  certain 
inorganic  nitrates,   methylamine   nitrate,   nitroglycerol,   and  several 
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nitro-derivatives  of  benzene ;  whilst,  in  the  case  of  the  nitro- 
naphthalenes,  values  corresponding  only  with  90  per  cent,  of  the  total 
nitrogen  are  obtained.  The  latter,  however,  gives  good  results,  if 
the  reduction  is  effected  with  phosphorus  iodide  instead  of  zinc 
dust.  This  is  conveniently  prepared  by  adding  iodine  (12  grams) 
to  a  solution  of  phosphorus  (2  grams)  in  carbon  bisulphide  (15 — 20 
C.C.),  and  evaporating  to  dryness  on  the  water-bath.  About  0*05 
gram  of  the  phosphorus  iodide  and  8  grams  of  water  are  added  to  a 
weighed  quantity  (05  gram)  of  the  nitronaphthalene ;  concentrated 
sulphuric  acid  (25  c.c.)  and  mercury  (0-7  gram)  are  introduced  into 
the  solution,  and  the  remainder  of  the  operation  carried  on  as  usual. 

A.  R.  L. 

Kjeldahl's  Method  of  Estimating  Nitrogen.  By  C.  Arxoli> 
and  K.  Wedemeyer  (Zeit.  anal.  Chem.,  31,  525 — 533). — Various  sug- 
gestions have  been  made  for  expediting  the  oxidation  of  organic  sub- 
stances during  the  heating  with  sulphuric  acid.  The  simultaneous 
adoption  of  Gunning's  proposal  to  add  potassium  sulphate  (Abstr., 
1889,  796)  and  that  of  Arnold  to  use  both  mercuric  oxide  and  copper 
sulphate  (Abstr.,  1887,  78)  not  only  shortens  materially  the  time 
required,  but  renders  the  method  applicable  to  many  substances,  such 
as  the  azo-compounds,  those  containing  the  pyridine  group,  &c., 
which,  with  other  modifications  of  the  process,  fail  to  yield  all 
their  nitrogen  as  ammonia.  The  proportions  recommended  are: — 
0*5  gram  of  substance,  30 — 50  grams  of  sulphuric  acid,  15 — 30  grams 
of  potassium  sulphate,  1  gram  of  mercuric  oxide,  and  1  gram  of  cupric 
sulphate.  To  moderate  the  frothing  which  results  from  the  presence 
of  potassium  sulphate,  onh'  half  the  proposed  quantity  is  added  at 
first,  and  the  remainder  after  10 — 15  minutes  boiling.  No  potassium 
sulphate  is  needed  if  2 — 3  grams  of  zinc  powder  is  added  instead  of 
the  usual  fragments  of  zinc. 

To  render  the  method  applicable  to  both  organic  and  inorganic 
nitrates,  benzoic  or  salicylic  acid  should  be  dissolved  in  the  sulphuric 
acid  (3  grams  in  40  c.c.)  before  this  is  poured  upon  the  substance. 
After  mixing  well,  the  acid  is  heated  to  boiling,  the  mercuric  oxide 
and  cupric  sulphate  are  introduced,  and,  after  lU — 15  minutes  longer 
boiling,  the  potassium  sulphate.  M.  J.   S. 

Estimation  of  Phosphoric  Acid  in  Basic   Slag.      By  A.   F. 

JoLLES  (Zeit.  anal.  Ghem  ,  31,  516 — 519). — For  dissolving  basic  slag 
for  analysis,  two  methods  have  principally  been  in  use,  that  namely 
with  sulphuric  acid  and  that  with  hydrochloric  acid.  It  is  now, 
however,  established  that  the  calcium  sulphate  obtained  when  sulph- 
uric acid  is  used  encloses  and  protects  particles  of  calcium  phos- 
phate. The  method  of  H.  and  E.  Albert  consists  in  boiling  the  slag' 
with  hydrochloric  acid  until  the  liquid  is  reduced  to  a  few  cubic 
centimetres  of  a  thick  jelly  of  siHcic  acid,  at  which  stage  they  state 
that  the  addition  of  water  will  leave  all  the  silica  undissolved.  Thi& 
statement  the  author  cannot  confirm.  He  recommends  the  following 
modification : — 5  grams  of  the  powdered  slag  is  moistened  with  water 
in  a  basin,  boiled  -with  40  c.c.  of  30  per  cent,  hydrochloric  acid, 
evaporated   completely   to    diyness,   heated   in    an  air-bath  at  120°, 
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moistened  witli  hydrochloric  acid,  dissolved  in  water,  filtered,  and 
made  np  to  500  c.c.  Of  this,  50  c.c.  is  mixed  with  15  c.c.  of  Joulie's 
citrate  solution  (400  grams  of  citric  acid  made  up  to  a  litre  with 
ammonia  of  sp.  gr.  0'9),  and  precipitated  as  usual  with  magnesia 
mixture.  The  results  obtained  agree  closely  with  those  given  by  the 
molybdate  method.  Albert's  suggestion  to  dissolve  the  washed 
ammonio-magnesium  precipitate  and  titrate  with  uranium  solution 
leads  to  higher  numbers,  in  consequence,  seemingly,  of  the  slow  deve- 
lopment of  the  end  indication  with  ferrocyanide.  M.  J.  S. 

Estimation  of  Phosphorus  by  neutralising  the  "  Yellow 
Precipitate"  with  Alkali.  By  C.  E.  Manbt  (Chem.  Centr.,  1892, 
ii,  267;  from  /.  anal.  Chem.,  6,  82 — 85,  2). — In  the  analysis  of  steel 
and  iron,  the  precipitate  obtained  with  ammonium  molybdate  is  dis- 
solved in  15  per  cent,  ammonia  and  a  little  hot  water,  excess  of 
ammonia  is  driven  off  by  evaporation,  2  c.c.  of  nitric  acid  (sp.  gr.  1*2) 
is  added,  the  solution  evaporated  to  dryness,  and  the  residue  ignited 
until  all  the  ammonium  nitrate  has  volatilised.  The  estimation  is  com- 
plete in  40  minutes.  C.  F.  B. 

Estimation  of  Sulphur  in  Slags.  By  J.  Torret  (Chem.  Cent?., 
1892,  ii,  265  ;  from  J.  anal.  Chem.,  6,  86). — Very  concordant  results 
were  obtained  by  Craig's  method,  the  hydrogen  sulphide  being 
absorbed  in  permanganate  solution.  The  sulphur  in  pyrites  may  be 
determined  by  igniting  in  a  stream  of  oxygen  and  absorbing  the 
sulphurous  anhydride  formed  in  permanganate,  the  residue  being 
washed  with  hot  water,  and  the  wash- water  added  to  the  per- 
manganate before  the  sulphuric  acid  is  precipitated.  In  some  cases, 
it  is  advisable  to  add  a  little  magnesium  chloride  to  the  hydrochloric 
acid  in  which  the  slag  is  to  be  dissolved.  C.  F.  B. 

Estimation  of  Sulphur  in  Coal.  By  A.  Grittxer  (Zeit.  angw. 
Chem.,  1892,  170 — 171). — The  author  estimates  the  total  sulphur  by 
Eschka's  process,  and  from  this  deducts  the  sulphur  contained  in  the 
ash.  This  is  estimated  by  the  following  method  : — 1  gram  of  ash  is 
moistened  with  bromine  water,  and,  after  adding  100  c.c.  of  hydro- 
chloric acid,  the  mixture  is  evaporated  on  the  water-bath  until 
reduced  to  about  10  c.c.  The  liquid  is  then  filtered,  the  insoluble 
matter  being  washed  until  completely  free  from  sulphates ;  the  filtrate 
is  next  concentrated  to  100  c.c,  and,  while  hot,  precipitated  with  a 
slight  excess  of  ammonia.  The  precipitate  is  washed  on  a  filter  with 
boiling  water  until  all  sulphate  reaction  has  ceased;  the  filtrate  is 
acidified  with  hydrochloric  acid,  and  the  sulphate  estimated  as  usual. 
The  test  analyses  are  satisfactory.  L.  de  K. 

Volumetric  Estimation  of  Sulphuric  Acid  in  Alkali  Sulph- 
ates. By  C.  Cherix  (Chem.  Zeit.,  16,  885). — The  author  proposes 
the  following  ingenious  process  : — Alkali  sulphates  are  scarcely  acted 
on  by  barium  carbonate,  but  they  are  readily  decomposed  by  barium 
hydroxide  with  formation  of  barium  sulphate  and  caustic  alkali. 
The  unavoidable  excess  of  barium  is  easily  removed  by  a  current  of 
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carbonic  anhydride,  and  the  filtrate  now  contains  alkali  carbonate, 
which  may  be  readily  titrated  in  the  usual  manner  by  a  standard 
acid  and  calculated  into  sulphuric  acid.  The  presence  of  chlorides 
and  nitrates  does  not  in  the  least  interfere.  The  two  test  analyses 
are  very  satisfactory.  L.  de  K. 

Estimation  of  Arsenious  Anhydride.  By  A.  Baumann  (ZeiL 
angw.  Chem.,  1892,  117). — The  process  is  based  on  the  fact  that  an 
alkaline  solution  of  potassium  ferricyanide  is  rapidly  reduced  by 
arsenious  acid,  and  will  consequently  evolve  less  oxygen  when  mixed 
with  hydrogren  peroxide.  The  difference  in  oxygen  evolved,  before 
and  after  the  addition  of  the  arsenious  acid,  serves  as  a  measure  of 
the  latter.  1  c.c.  of  oxygen  corresponds  with  4"425  milligrams  of 
arsenious  oxide.  L,  de  K. 

Estimation  of  Antimony  and  the  Use  of  the  Gooch  Filter. 
By  T.  Paul  {Zeit.  anal.  Chem.,  31,  537 — 543). — Antimony  is  most 
conveniently  and  accurately  weighed  in  the  form  of  trisulphide, 
but  as  the  precipitate  usually  contains  an  excess  of  sulphur,  either 
free  or  as  pentasulphide,  it  requires  to  be  heated  in  an  atmosphere  of 
carbonic  anhydride.  For  this  operation  the  Gooch  crucible  (see 
Chem.  News,  31,  181)  presents  several  advantages.  It  allows  the 
rapid  filtration  of  large  volumes  of  liquid,  and  the  collection  of  either 
a  large  or  small  quantity  of  precipitate.  For  expelling  the  excess  of 
sulphur,  the  author  has  constructed  the  apparatus  here  figured. 
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■  J.  is  a  cylindrical  air  bath  with  perforated  false  bottom  B.  CD 
is  a  glass  tube,  supporting  the  crucible  E,  and  supplied  with  a  stream 
of  dry  carbonic  anhydride.  F  and  G  are  glass  covers  through  which 
the  progress  of  the  operation  can  be  watched.  Even  when  much 
sulphur  is  present,  a  temperature  of  230°,  maintained  for  an  hour, 
suffices  for  its  complete  expulsion.  M.  J.  S. 

Estimation  of  Antimonious   Oxide.     By  A.  Baumann   {Zeit. 
anqw.     Chem.f     1892,    117 — 118). — Antimonious    chloride     behaves 
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towards  an  alkaline  solution  of  potassium  ferricyanide  like  arsenious 
anhydride,  and  may  be  estimated  in  an  analogous  manner  (see  pre- 
ceding page).  1  c.c.  of  oxygen  equals  6*4573  milligrams  of  anti- 
monious  oxide.  L.  de  K. 

Gas- volumetric  Alkalimetry.  By  A.  Baumann  (Zeit.  angw. 
Chem.,  1892,  114 — 116). — The  process  is  based  on  the  fact,  that  a 
mixture  of  potassium  ferricyanide  and  hydrogen  peroxide  does  not 
evolve  any  oxygen  unless  free  alkali  is  present.  Yery  accurate 
results  may  be  obtained,  by  using  the  author's  apparatus,  with  the 
hydroxides  of  barium,  calcium,  potassium,  and  sodium,  provided  the 
two  last  are  free  from  carbonic  anhydride.  The  process  is  not  suit- 
able for  taking  the  strength  of  ammonia.  1  c.c.  of  oxygen  at  N.T.P. 
=  5'0134  milligrams  of  potassium  hydroxide,  3'5781  milligrams  of 
sodium  hydroxide,  6*0735  milligrams  of  barium  hydroxide,  and 
3*30497  milligrams  of  calcium  hydroxide.  The  solution  of  hydrogen 
peroxide  should  be  perfectly  free  from  acidity,  and  must,  if  neces- 
sary, be  neutralised  with  calcium  carbonate.  L.  de  K. 

Estimation  of  Free  Alkali  in  Commercial   Hypochlorites* 

By  N.  a.  Blattner  (Chem.  Zeit.,  16,  885— 886).— The  author  recom- 
mends one  of  the  following  three  methods  : — 

1. — 25  c.c.  of  the  sample  is  mixed,  in  a  250  c.c.  flask,  with 
50 — 100  c.c.  of  water,  and  then  treated  with  an  excess  of  ammonia, 
which  decomposes  the  hypochlorite.  The  mixture  is  first  gently 
heated,  but  is  afterwards  boiled  down  to  a  small  bulk,  so  as  to  com- 
pletely expel  the  excess  of  ammonia.  After  cooling,  water  is  added 
to  the  mark,  and  the  total  alkalinity  is  now  estimated  in  an 
aliquot  part  of  the  liquid  by  means  of  standard  hydrochloric  acid  and 
methyl- orange.  Another  portion  may  be  treated  with  solution  of 
barium  chloride,  and  the  caustic  alkali  titrated  with  acid  and  phenolr 
phthalein. 

2. — 10  c.c.  of  the  sample  is  put  into  a  250  c.c.  Erlenmeyer  flask, 
and  mixed  with  150  c.c.  of  recently  boiled,  cold,  distilled  water  and  a 
few  drops  of  a  1  per  cent,  alcoholic  solution  of  phenolphthalein.  If 
free  alkali  is  present,  the  liquid  will  turn  reddish,  but  on  slowly 
adding  standard  acid,  the  colour  will  gradually  disappear.  The 
titration  should  be  repeated,  and  it  is  as  well  to  add  another  drop  of 
phenolphthalein,  when  the  reaction  is  finished,  so  as  to  make  sure 
there  is  no  more  free  alkali.  The  process,  however,  only  gives  the 
caustic  alkali,  whilst  the  first  gives  the  alkali  carbonate  as  well. 

3. — Whilst  engaged  in  investigating  the  action  of  metallic  oxides 
on  hypochlorites,  the  author  thought  of  utilising  the  reaction 
between  cobalt  or  nickel  sesquioxide  and  a  hypochlorite,  by  which 
the  latter  is  reduced  to  chloride.  Any  free  or  carbonated  alkali^ 
may  then  be  titrated  with  standard  acid.  To  carry  out  the  process, 
25  c.c.  of  the  sainple  is  put  into  a  250  c.c.  flask,  diluted  with  water 
and  first  gently  heated,  but  finally  boiled,  with  a  small  quantity  of  pre- 
cipitated cobalt  or  nickel  sesquioxide.  After  cooling,  water  is  added 
to  the  mark,  and  the  alkali  is  estimated  in  the  usual  manner  in 
100  c.c.  of  the  filtrate.  L.  de  K. 

8—2 
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Detection  of  Strontium  in  presence  of  Calcium.    By  K.  P, 

MacElroy  and  W.  D.  Bigelow  (Ghem.  Centr.,  1892,  ii,  424;  from 
J.  Anal.  Ghem.,  6,  26). — The  mixed  carbonates  of  calcium  and 
strontium  are  dissolved  in  hydrochloric  acid,  the  solution  evaporated 
to  dryness,  and  the  residue  extracted  with  a  mixture  of  equal  volumes 
of  acetone  and  water.  To  the  solution,  a  solution  of  potassium 
chromate  in  50  per  cent,  acetone  is  added,  when  anhydrous  strontium 
chromate  is  precipitated.  If  this  is  filtered  off  after  10  minutes,  the 
filtrate  contains  no  strontium,  and  only  after  several  hours  does 
calcium  chromate  crystallise  out  from  it.  C.  F.  B. 

Qualitative  Separation  of  the  Barium  Group.  By  A.  Grittner 
(Zeit.  angiv.  Ghem.,  1892,  73 — 74). — The  author,  who  has  made  a 
large  number  of  careful  experiments,  has  found  that  although  barium 
may  be  readily  detected  by  adding  a  solution  of  calcium  sulphate,  the 
test  is  not  very  delicate  in  presence  of  calcium  and  strontium  com- 
pounds, especially  when  large  quantities  of  the  former  are  present. 
But  even  very  minute  quantities  of  barium  may  be  detected  in  presence 
of  calcium  and  strontium  by  adding  to  the  acetic  solution  a  solution 
of  potassium  or  ammonium  chromate,  and  he  therefore  recommends 
this  method  of  separation.  L.  de  K. 

Schaffner's  Volumetric  Zinc  Process.  By  E.  Prost  and  V. 
Hassreidter  {Zeit.  angw.  Ghem.,  1892,  166 — 170). — This  process, 
which  is  extensively  used  in  France  and  Belgium,  is  briefly  as 
follows : — 2*5  grams  of  the  zinc  sulphide  is  treated  with  12  c.c.  of 
nitric  acid,  and  then  evaporated  to  dryness  with  excess  of  hydro- 
chloric acid.  The  residue  is  moistened  with  5  c.c.  of  hydrochloric 
acid,  taken  up  with  50  c.c.  of  hot  water,  and  treated  with 
hydrogen  sulphide.  The  precipitated  sulphides  are  filtered  off,  and 
washed  with  a  solution  of  hydrogen  sulphide  acidified  with  hydro- 
chloric acid.  The  filtrate  and  washings  are  boiled  to  expel  the  hydro- 
gen sulphide,  and  then  again  boiled  with  nitro-hydrochloric  acid  to 
oxidise  any  iron  ;  after  partial  cooling,  the  liquid  is  introduced  into 
a  500  c.c.  flask,  and  mixed  with  100  c.c.  of  ammonia  and  10  c.c. 
of  a  saturated  solution  of  ammonium  carbonate.  In  the  meantime, 
a  standard  zinc  solution  is  prepared  by  dissolving  about  1'5  grams  of 
pure  metallic  zinc  in  a  mixture  of  20  c.c.  of  hydrochloric  and  5  c.c. 
of  nitric  acid,  and  finally  adding  300  c.c.  of  water,  100  c.c.  of  ammonia, 
and  10  c.c.  of  ammonium  carbonate  solution.  After  remaining  over 
night,  both  liquids  are  made  up  to  500  c.c,  and  in  100  c.c.  of  the 
•clear  liquid,  the  zinc  is  estimated  by  means  of  sodium  sulphide,  using 
lead  paper  as  indicator. 

The  authors  have,  however,  found  that  the  iron  precipitate  retains 
a  not  inconsiderable  amount  of  zinc,  and  they  therefore  propose  to 
add  to  the  standard  zinc  solution  approximately  the  same  amount  of 
ferric  iron.  Aluminium,  if  present,  behaves  like  iron.  Manganese 
must  be  got  rid  of  by  the  addition  of  bromine  water ;  hydrogen  peroxide 
or  sodium  phosphate  must  not  be  used  The  precipitated  manganic 
oxide  is  free  from  zinc.  Lead  (if  not  previously  removed  by  hydro- 
gen sulphide)  and  calcium  are  completely  removed  by  the  ammonium 


ANALYTICAL  CHEMISTRY.  93 

carbonate,  and  their  carbonates  are  free  from  zinc.      It  is  of  the 
utmost  importance  to  render  the  whole  of  the  silica  insoluble. 

L.  DE  K. 

Volumetric  Estimation  of  Thallium.  By  E.  Sponholz  (Zeif. 
anal.  Ghem.,  31,  519 — 520). — Thallious  salts  are  instantly  oxidised  to 
thallic  compounds  by  bromine  water,  1  atom  of  thallium  requiring 
exactly  2  atoms  of  bromine.  A  N/6  solution  is  of  convenient  strength. 
The  exact  strength  must  be  ascertained  by  means  of  iodide  and  thio- 
sulphate,  and  it  is  as  well  that  this  should  be  done  with  part  of  the 
contents  of  the  burette  which  serves  for  the  thallium  titration,  and  as 
speedily  as  possible.  The  bromine  is  delivered  into  the  acidified 
thallious  solution  from  a  burette  whose  jet  dips  into  the  solution,  until 
an  excess  is  indicated  by  the  liquid  becoming  yellow.  A  correction  is 
made  for  the  amount  of  bromine  required  to  colour  the  solution. 

M.  J.  S. 

Electrolytic  Estimation  of  Copper.  By  G.  P.  Deossbach 
{Ghem.  Zeit.,  16,  819). — Instead  of  using  the  usual  acid  solution,  the 
author  recommends  electrolysing  an  ammoniacal  solution  of  the 
copper.  The  precipitation  proceeds  more  rapidly  and  the  end  re- 
action is  more  readily  recognised ;  it  also  dispenses  with  the  necessity 
of  evaporating  large  quantities  of  free  acid. 

When  using  three  middle-sized  Meidinger  cells,  the  author  gene- 
rally succeeded  in  finishing  an  analysis  in  about  six  hours.  The 
current  must,  in  every  case,  be  stopped  as  soon  as  the  last  trace  of 
copper  has  disappeared,  otherwise  other  metals,  such  as  nickel  and 
zinc,  may  also  come  down.  The  process  fails  in  presence  of  mercury 
and  cadmium,  and  also  of  lead  and  silver,  but  these  two  are,  of  course, 
easily  eliminated.  Aluminium,  arsenic,  chromium,  ferric  iron,  cobalt, 
nickel,  zinc,  tin,  manganese,  uranium,  and  bismuth  do  not  sensibly 
interfere.     The  test  analyses  are  remarkably  accurate. 

L.  DE  K. 

Quantitative  Analysis  by  Electrolysis.  By  F.  Rijdorpf  {ZeiL 
a7igw.  Ghem.,  1892,  8 — 7,  197 — 200). — The  author  uses  by  preference 
Meidinger's  cells ;  if  once  properly  filled  and  placed  in  a  quiet  spot, 
they  keep  in  good  working  order  for  several  months.  As  regards  the 
strength  of  the  current — 8  cells  give  2*6  c.c.  of  electrolytic  gas  per 
minute ;  6  cells,  1*9  c.c.  ;  4  cells,  1*2  c.c. ;  3  cells,  0*8  c.c.  ;  and  2  cells, 
0'02  c.c.  of  gas.  The  author's  decomposition  apparatus  consists  of  a 
deep  platinum  dish,  60  mm.  in  height,  75  cm.  in  diameter,  of  about 
40  grams  in  weight,  and  170  c.c.  capacity,  and  a  stout  platinum  wire, 
one  end  of  which  is  twisted  like  a  spiral.  Hemispherical  dishes  of 
100 — 150  c.c.  capacity  answer  the  same  purpose.  As  electrolytic 
precipitations  take  a  rather  long  time,  the  author  generally  starts  the 
analysis  in  the  evening,  when  it  will  be  completed  early  in  the  next 
morning.  The  author  communicates  what  he  considers  to  be  im- 
provements in  the  electrolytic  separation  of  metals. 

Gopper. — The  solution  should  not  contain  more  than  about  0*4 
gram  of  the  metal.  Free  acid  should  be  neutralised  with  ammonia ; 
5  drops  of  nitric  acid  is  then  added,  and  the  liquid  made  up  to  about 
100  c.c.  The  electrolysis  is  effected  by  means  of  2 — 6  cells,  the  basin 
being  connected  with  the  negative  pole.     When  all  the  copper  has 
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precipitated,  the  free  nitric  acid  in  the  dish  is  rendered  harmless  by 
adding  a  little  sodium  acetate,  the  basin  is  disconnected,  and  the 
metallic  copper  washed,  dried,  and  weighed.  If  the  copper  solution 
contains  chlorides,  the  liquid  is  mixed  with  3  grams  of  ammonium 
nitrate  and  20  c.c.  of  ammonia,  which,  at  the  end  of  the  operation, 
must  be  neutralised  with  acetic  acid. 

Mercury  is  estimated,  like  the  copper,  from  an  acid  solution,  or  it 
may  be  precipitated  from  an  ammoniacal  solution  after  previously 
adding  0'5  gram  of  tartaric  acid. 

Silver. — The  solution,  which  should  contain  about  0-3  gram  of 
metal,  is  neutralised  with  sodium  hydroxide  and  mixed  with  a  slight 
excess  of  potassium  cyanide.  After  diluting  to  about  100  c.c,  the 
electrolysis  is  effected  with  the  aid  of  3 — 6  cells.  The  precipitated 
silver  is  thoroughly  washed  and  dried  at  100°. 

Nickel. — The  solution,  which  should  contain  about  0'3  gram  of 
metal,  is  mixed  with  25  c.c.  of  a  saturated  solution  of  ammonium 
sulphate  and  25  c.c.  of  ammonia.  After  diluting  to  100  c.c,  the 
electrolysis  is  effected  by  means  of  3 — 6  cells.  Good  results  are  also 
obtained  by  electrolysing  an  ammoniacal  solution  in  presence  of  sodium 
pyrophosphate,  using  4—6  cells.     Chlorides  should  be  absent. 

Cobalt  is  estimated  like  nickel,  using  6 — 8  cells. 

Cadmium. — The  solution,  which  should  contain  about  0*4  gram  of 
metal,  is,  if  necessary,  neutralised,  and  mixed  with  excess  of  potassium 
cyanide.  From  3  to  6  cells  are  used,  and  the  precipitated  metal  is 
well  washed  with  water,  rinsed  with  alcohol,  and  dried  at  80°,  as  at  a 
higher  temperature  it  is  liable  to  oxidation. 

Manganese. — The  solution  should,  at  most,  contain  0*04  gram  of 
manganese,  which  must  be  present  as  sulphate.  After  adding  a  few 
drops  of  dilute  sulphuric  acid  and  diluting  to  100  c.c,  the  liquid  is 
electrolysed  by  means  of  2  cells.  The  manganese  does  not,, however, 
separate  as  metal  but  as  hydrated  peroxide,  which  may  be  w^ashed, 
dried  at  60°,  and  weighed.  Its  weight  multiplied  by  0*523  equals  the 
metallic  manganese. 

Zinc. — The  solution,  which  should  contain  about  0*2  gram  of  metal, 
is  mixed  with  20  c.c.  of  a  25  per  cent,  solution  of  sodium  acetate  and 
3  drops  of  acetic  acid.  5 — 6  cells  are  used  for  the  electrolysis,  which 
is  carried  on  in  a  platinum  dish  previously  coated  inside  with  metallic 
copper.     The  zinc  solution  should  be  free  from  nitrates  or  chlorides. 

Iron. — The  solution,  which  should  contain  about  0*3  gram  of  metal, 
is,  if  necessary,  neutralised  with  ammonia  and  mixed  with  60  c.c.  of 
a  saturated  solution  of  ammonium  oxalate.  After  diluting  to  120  c.c, 
the  metal  is  precipitated  by  means  of  6 — 8  cells,  and,  after  washing, 
dried  at  100°,  and  weighed. 

Lead. — The  solution,  which  should  contain  about  0*1  gram  of  metal, 
is  mixed  with  a  few  c.c.  of  nitric  acid  and  10  c.c.  of  a  solution  of 
copper  nitrate  containing  1  per  cent,  of  metallic  copper.  The  dish 
is  connected  with  the  positive  pole  and  3 — 4  cells  are  used,  which 
cause  the  lead  to  precipitate,  not  as  metal,  but  as  peroxide,  which 
may,  after  washing  and  drying  at  120°,  be  weighed  as  such. 

Tin. — The  solution,  which  should  not  contain  more  than  0*3  gram 
of  metal,  is  neutralised  with  ammonia  and  mixed  with  30  c.c  of  a 


ANALYTICAL  CHEMISTRY.  95 

tjold  saturated  solution  of  ammonium  hydrogen  oxalate.  3 — 6  cells 
are  used,  and  the  precipitated  metal  is  finally  dried  at  80°  and 
weighed.  If  the  tin  solution  should  be  turbid,  it  must  be  cleared  by 
gentle  heating. 

Bismuth. — The  solution,  which  should  contain  not  more  than  O'l  gram 
of  metal  and  but  little  free  nitric  acid,  is  mixed  with  but  slight  excess 
of  strong  solution  of  sodium  pyrophosphate,  then  with  20  c.c.  of  a 
saturated  solution  of  potassium  oxalate  and  sulphate,  and  finally  made 
up  to  120  c.c.  After  exposing  it  to  the  action  of  4  cells  for  about 
20  hours,  the  precipitation  of  the  bismuth  will  be  found  to  be 
complete.     After  washing  and  drying  at  60°,  it  may  be  weighed. 

Antimony. — The  solution,  which  should  contain  about  0*15  gram  of 
metal,  is  mixed  with  30  c.c.  of  a  10  per  cent,  solution  of  sodium  mono- 
sulphide  and  electrolysed  by  means  of  2 — 3  cells.  The  metal  must  be 
cautiously  washed  with  water  and  dried  at  60°.  The  author  does  not 
give  any  test  analyses,  but  he  invites  analysts  to  try  his  processes  and 
convince  themselves  of  their  usefulness.  L.  de  K. 

Separation  and  Estimation  of  Tin,  Antimony,  Lead,  and 
Copper  in  Alloys.  By  M.  Schmidt  and  H.  Dreter  (Ghem.  Zeit.,  16, 
696). — About  1  gram  of  the  finely-divided  sample  is  fused  in  a  porce- 
lain crucible  with  3  grams  of  dry  sodium  carbonate  and  3  grams  of 
sulphur  for  20  minutes,  to  convert  the  metals  into  sulphides.  The 
mass  is  extracted  with  water,  and  the  insoluble  matter  collected  and 
washed  with  a  hot  solution  of  sodium  sulphide.  The  filter  is  then 
put  into  a  beaker,  heated  with  nitric  acid  to  dissolve  the  sulphides 
of  lead  and  copper,  and  the  solution  filtered  and  evaporated  with 
sulphuric  acid  to  separate  the  lead  as  sulphate.  After  washing  this 
with  dilute  alcohol,  the  copper  is  precipitated  by  means  of  pure 
metallic  zinc. 

The  alkaline  filtrate  is  first  acidified  with  hydrochloric  acid  and 
then  heated  on  the  water- bath  with  excess  of  the  acid  to  redissolve 
the  sulphides  of  antimony  and  tin.  After  filtering  off  from  the  sulphur, 
the  liquid  is  heated  for  two  or  three  hours  with  iron  wire  to  preci- 
pitate the  antimony.  This  is  then  washed  with  alcohol  and  weighed. 
As  it  may  contain  traces  of  copper,  it  must  be  treated  with  nitric 
acid  and  the  copper  estimated  colorimetrically.  The  filtrate  from 
the  antimony,  which  now  contains  the  tin,  is  diluted  with  water  and 
treated  with  hydrogen  sulphide.  After  the  precipitate  has  com- 
pletely subsided,  it  is  collected,  washed,  and  converted  in  the  well- 
known  manner  into  stannic  oxide,  which  is  then  weighed. 

The  authors  got  very  satisfactory  results  with  this  process,  their 
analyses  generally  coming  up  to  99' 7°.  -L.  de  K. 

Precipitation  of  Aluminium  in  presence  of  Lithiimi.    By  K. 

Sponholz  and  E.  Sponholz  (Zeit.  anal.  Ghem.,  31,  521 — 522). — The 
separation  of  lithium  from  aluminium  by  precipitation  with  ammonia 
from  sulphate  solutions  is  not  complete  with  less  than  five  precipita- 
tions. With  ammonium  acetate,  one,  or,  at  most,  two,  precipitations 
are  sufficient.  The  dilute  solution  mixed  with  ammonium  acetate  is 
heated  for  a  short  time  on  the  water-bath,  adding  during  the  heating 
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enougli  ammonia  to  keep  the  acidity  low.  The  precipitate  is  trans- 
ferred completely  to  a  filter  without  suction,  and  is  then  washed  by 
suction  with  hot  water  containing  ammonium  acetate  until  the  spectro- 
scope shows  no  lithium  in  the  washings.  It  is  immaterial  whether 
the  original  solution  contained  sulphates  or  chlorides,  and  the  pre- 
sence of  alkalis  and  alkaline  earths  does  not  affect  the  accuracy  of  the 
separation.  M.  J.  S. 

Estimation  of  Aluminium  in  Ferroaluminium.    By  E.  Donath 

(Zeit.  angw.  Chem.,  1892,  13). — Regelsberger  (this  vol.,  ii,  48)  has 
made  use  of  potassium  cyanide  to  prevent  the  precipitation  of  iron 
when  throwing  down  the  aluminium.  The  author  claims  to  have  in- 
vestigated a  similar  process  in  1880,  and  to  have  made  use  of  sodium 
thiosulphate  for  the  reduction  of  the  ferric  iron.  Regelsberger's  redu- 
cing agents,  sodium  hydrogen  sulphite  or  iron  wire,  are  less  convenient, 
the  former  acting  too  slowly,  and  the  latter  unnecessarily  increasing 
the  amount  of  iron.  The  cyanide  process  may,  however,  be  greatly 
improved  by  a  preliminary  precipitation  of  the  alumina,  care  being 
taken  that  as  little  as  possible  of  the  iron  is  coprecipitated. 

L.  DE  K. 

Analysis  of  Ferrochrome,  Ferroaluminium,  Ferrotungsten, 
Ferrosilicon,  and  Ferrotitanium.  By  A.  Ziegler  {Zeit.  anal. 
Chem.,  31,  658—563;  from  Dingl.  polyt.  /.,  279,  163).— With  the 
exception  of  ferrotitanium,  these  alloys  are  best  attacked  by  fusing 
the  finely  powered  substance  with  a  mixture  of  12  parts  of  alkali 
hydroxide  and  6  parts  of  nitrate  for  half  an  hour  in  a  silver  crucible. 
To  minimise  the  action  on  the  crucible,  it  is  advisable  to  heat  with 
the  small,  smoky  flame  of  a  Bunsen's  burner  of  w^hich  the  air  holes 
are  nearly  closed.  The  melt  is  boiled  out  with  water;  then,  if 
chromium  is  present,  the  solution  is  treated  for  half  an  hour  with 
carbonic  anhydride,  evaporated  to  dryness  on  the  water-bath,  redis- 
solved,  and  filtered,  washing  with  dilute  sodium  carbonate.  In  the 
filtrate,  silica  and  chromium  are  estimated.  The  residue  is  dissolved 
from  the  filter  with  hydrochloric  acid,  and  in  the  solution  silica, 
manganese,  and  iron  are  estimated. 

For  estimation  of  the  phosphorus,  the  fused  mass  is  dissolved  in 
nitric  acid  with  a  little  hydrochloric  acid,  and  then,  by  repeated  evapo- 
ration with  strong  nitric  acid,  the  hydrochloric  acid  is  expelled  before 
neutralising  with  ammonia  and  precipitating  the  phosphoric  acid  as 
usual. 

Ferroaluminium  requires  a  longer  fusion  than  ferrochrome ;  the 
treatment  of  the  solution  with  carbonic  anhydride  and  the  evapora- 
tion are  in  this  case  to  be  omitted.  Another  method  is  to  dissolve  the 
alloy  in  hydrochloric  acid  and  evaporate  the  solution  to  dryness,  adding 
nitric  acid  to  oxidise  the  ferrous  chloride,  then  transfer  the  residue 
to  the  silver  crucible,  and  fuse  with  the  mixture  of  alkali  and  nitrate. 

Ferrosilicon  may  also  be  attacked  by  fusing  with  sodium  hydrogen 
sulphate,  if  it  is  certain  that  no  silicon  hydride  is  formed.  By  avoid- 
ing a  high  temperature  during  the  fusion,  the  metallic  sulphates  may 
be  completely  brought  into  solution  when  the  fused  mass  is  digested 
with  hot  water  acidified  with  sulphuric  acid. 
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Ferrotitanlum  can  only  be  dissolved  by  fusion  with  sodium  hydro- 
gen sulphate  and  treatment  with  cold  water.  The  filtrate  from  the 
silica  is  diluted  to  a  litre,  neutralised  with  ammonia,  mixed  with 
aqueous  sulphurous  acid,  and  boiled  for  two  hours.  The  precipitate 
of  impure  metatitanic  acid  is  fused  again  with  bisulphate,  and  again 
precipitated  as  before,  when  a  pure,  white  precipitate  should  be  ob- 
tained. The  filtrates  should  again  be  neutralised,  reduced,  and  re- 
boiled  to  ensure  that  precipitation  has  been  complete. 

In  all  cases  the  completeness  of  the  attack  and  the  purity  of  the 
precipitates  must  be  confirmed.  M.  J.   S. 

Electrolytic  Separation  of  Platinum  and  Palladium  from 
Iridium.  By  E.  F.  Smith  (Amer.  Chem.  /.,  14,  435— 437).— The 
combined  influence  of  an  alkali  phosphate  and  phosphoric  acid  en- 
tirely prevents  the  electrolytic  deposition  of  iridium  from  its  solu- 
tions, but  does  not  hinder  that  of  palladium  or  platinum,  so  that 
either  of  the  latter  metals  may  be  estimated  by  this  means  in  the 
presence  of  the  former.  The  metal  is  most  conveniently  deposited  on 
a  cathode  consisting  of  a  silver-plated  platinum  dish  (see  Abstr.,. 
1890,  831).  It  is  always  bright  and  firmly  adherent,  and  should  be 
washed  with  hot  water  before  being  dried  and  weighed.  If  copper  is 
substituted  for  the  silver  lining,  a  further  washing  with  alcohol  i& 
necessary  to  avoid  oxidation  of  the  copper  whilst  drying ;  but  this  is 
objectionable,  as  the  alcohol  tends  to  loosen  the  deposit.  The  propor- 
tions to  be  observed,  and  the  degree  of  accuracy  to  be  expected,  will 
be  seen  from  the  following  trial  experiments  : — A  solution  (200  c.c.) 
containing  palladium  (0'1458  gram),  iridium  (0'1290  gram),  hydrogen 
disodium  phosphate  (40  c.c.  aqueous,  sp.  gr.  1*0358),  and  phosphoric 
acid  (5  c.c.  aqueous,  sp.  gr.  1'47)  was  subjected  for  a  night  to  a  cur- 
rent capable  of  liberating  2  c.c.  of  electrolytic  gas  per  minute ;  the 
increase  of  weight  of  the  silvered  platinum  dish  was  0*1449  gram. 
Another  solution  (270  c.c.)  containing  platinum  (0"1042  gram), 
iridium,  phosphate,  and  phosphoric  acid  as  before,  was  subjected  for 
the  same  time  to  a  current  giving  1"8  c.c.  of  electrolytic  gas  per 
minute  ;  the  increase  in  weight  of  the  dish  was  0*1048  gram.  Although 
the  metal  rhodium  is  completely  deposited  from  its  solutions  under 
the  above  conditions,  experiments  made  with  the  view  of  separating 
it  from  iridium  did  not  prove  satisfactory.  Jn.  W. 

Estimation  of  Clay  and  Sand  in  Soils.  By  F.  Tschaplowitz 
(Zeit.  anal.  Chem.,  31,  487 — 501). — In  the  mechanical  analysis  of 
soils,  it  has  been  usual  to  regard  as  clay  that  portion  which  can  be 
removed  by  elutriation  under  certain  specified  conditions.  Calcu- 
lated from  the  formula  which,  according  to  Schone,  connects  the 
diameter,  cZ,  of  a  particle  of  clay  with  the  velocity,  v,  with  which  it 
falls  through  water,  d  =  vitO-0314  mm.,  the  upper  limit  of  the 
diameter  of  the  particles  regarded  as  clay  by  Schlosing  is  0*0005  mm. ; 
by  Mayer,  0*028  mm.  ;  by  Wolff  and  Knop,  0*01  mm. ;  by  Orth  and 
Laufer,  005  mm.  The  author's  own  experiments  show  that  the 
majority  of  the  particles  in  an  ordinary  clay  have  a  diameter  less. 
than  0  U06  mm.,  whilst   those   between  0*01  and  0*05  mm.    are,    at 
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least  in  some  cases,  nothing  but  crystalline  sand.  He  therefore  pro- 
poses that  001  mm.  should  be  conventionally  adopted  as  the  superior 
limit,  and  recommends  the  following  mode  of  procedure  ; — From  5 
to  15  grams  of  the  air-dried  soil  is  boiled  with  5  to  6  parts  of  water 
until  all  lumps  are  broken  np.  Sufficient  10  per  cent,  hydrochloric 
acid  is  then  added  to  dissolve  all  carbonates,  then  more  water  and 
acid  nntil  the  whole  measures  about  100  c.c.  and  contains  10  per  cent, 
of  free  acid.  It  is  again  boiled  and  allowed  to  deposit  for  24  hours. 
The  turbid  liquid  is  poured  off  and  the  sediment  twice  washed  with 
warm  water  by  decantation.  The  washed  soil  is  next  heated,  but 
not  boiled,  with  about  100  c.c.  of  3  per  cent,  ammonia  to  dissolve 
humus,  and  washed  as  before.  The  turbid  acid  and  alkaline  wash- 
ings are  allowed  to  deposit  completely,  and  the  sediments  from  them 
are  ignited  and  included  in  the  clay  result.  The  purified  soil  is  next 
washed  through  a  sieve  of  O'l  mm.  mesh,  and  the  coarse  particles 
are  ignited  and  weighed.  The  liquid  which  has  passed  through  the 
sieve  is  allowed  to  deposit  for  24  hours  or  longer,  the  upper  liquid 
is  siphoned  off,  and  if  turbid  is  allowed  further  to  settle.  The  puri- 
fied soil  is  now  submitted  to  the  following  process  ("  Aufschichtens- 
methode")  : — A  cylinder  of  8  cm.  diameter  and  25  cm.  (?)  high  is 
filled  to  a  height  of  20  cm.  with  distilled  water.  Upon  the  surface  of 
this,  by  means  of  a  funnel,  the  tube  of  which  is  bent  at  a  right  angle, 
the  soil,  suspended  in  80 — 100  c.c.  of  water,  is  carefully  delivered, 
100  c.c.  of  water  being  further  used  for  rinsing.  After  20  minutes, 
the  time  required  by  Schone's  formula  for  particles  larger  than 
O'Ol  mm.  to  subside,  the  liquid  is  drawn  off  by  a  siphon  whose  shorter 
leg  is  turned  up  for  2  cm.  The  residue  is  similarly  treated  as  long  as 
the  water  siphoned  off  is  not  clear.  The  portions  of  liquid  siphoned  off 
are  warmed,  and  if  they  fail  to  settle  clear  they  are  evaporated  to  dry- 
ness, dried  at  150°,  or  ignited  and  recorded  as  clay.  The  coarser  sedi- 
ment, together  with  that  taken  out  by  the  sieve,  constitutes  the  sand. 
To  determine  the  capacity  of  a  soil  for  absorption  of  water,  about 
5  grams  is  weighed  in  a  small,  deep  porcelain  basin,  with  which  a 
rounded  glass  rod  has  been  tared.  Water  is  then  gradually  added 
whilst  the  mixture  is  stirred  to  the  utmost  attainable  uniformity.  The 
stage  of  incipient  fluidity,  or  that  at  which  a  furrow  drawn  with 
the  rod  begins  instantly  to  fill  up  but  does  not  disappear  for  a  second 
or  two,  is  easily  determined  to  within  three  or  four  drops  of  w^ater. 
It  is  well  to  overpass  this  stage,  and  then  return  to  it  by  partially 
drying  the  paste  and  repeating  the  process.  The  weight  of  the 
water  present  is  then  ascertained.  The  absorptive  power  of  a  clay 
depends  mainly  on  the  average  size  of  its  particles,  and  is  closely 
connected  with  its  plasticity.  M.  J.  S. 

Gas-volumetric  Estimation  of  Potassium  Perricyanide.  By 
A.  Baumann  (Zeit.  angw.  Chein.,  1892,  113 — 114). — Potassium  ferri 
cyanide  is  readily  tested  as  to  its  purity  in  the  author's  apparatus 
(compare  Abstr.,  1892,  108).  The  sample,  dissolved  in  a  small  quan- 
tity of  water,  is  introduced  into  the  outer  chamber  of  the  generating 
vessel,  and  mixed  with  5  c.c.  of  a  solution  of  potassium  hydroxide. 
From  5  to  10  c.c.  of  2  per  cent,  hydrogen  peroxide  is  put  into  the 
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annexed  glass  cylinder,  and  after  the  apparatus  has  been  surrounded 
by  cold  water  for  some  time,  the  operation  is  conducted  as  described 
in  the  former  paper.  1  c.c.  of  liberated  oxygen  at  N.T.P.  corre- 
sponds with  0'029447  gram  of  potassium  ferricyanide. 

L.  DE  K. 
Ammonium  Magnesium  Urate.  By  G.  Gu^rin  and  H.  Thorion 
(J.  Fharm.  [5],  26,  202-204).— This  salt,  (05H2N-403H),o(]S'H4)8Mg 
+  45H2O,  is  easily  obtained  by  precipitation.  On  adding  ma-gnesium 
solution  to  urine,  the  precipitate  contains  the  whole  of  the  uric  acid  as 
well  as  the  phosphoric  acid  ;  hence  the  pyrophosphate  resulting  from 
ignition  of  the  precipitate  always  contains  an  excess  of  magnesia,  corre- 
sponding with  the  amount  of  uric  acid  present  in  thenrine.        J.  T. 

Estimation  of  a  Mixture  of  Saccharose,  Dextrose,  and 
Levulose.  By  F.  G.  Wiechmann  {Ghem.  News,  66,  237—239  ;  249— 
251). — The  method  to  be  described  involves  three  analytical  opera- 
tions :  two  gravimetric  determinations  and  one  optical  examination 
with  the  polariscope.  Of  course,  the  process  is  to  be  applied  only  in 
cases  where  no  other  optically  active  substance  is  present. 

An  amount  of  the  sample  equal  to  10  grams  of  dry  substance  is 
weighed  out,  placed  in  an  accurately  graduated  100  c.c.  flask,  dissolved 
in  water,  and  finally  made  np  to  the  mark  with  distilled  water. 

Optical  Examination. — Some  of  the  solution  is  placed  in  a  water- 
jacketed  polarisation  tube,  provided  with  a  thermometer,  and  a 
reading  of  the  solution  is  taken  in  the  polariscope  at  20°.  The 
reading  thus  obtained  must  be  reduced  to  the  basis  of  one  made  in  a 
100  mm.-tube,  and,  if  a  sugar  scale  has  been  used  for  the  observation, 
the  reading  must  be  transformed  into  circular  degrees.  With  a 
polariscope  using  26*048  grams  as  the  normal  weight,  the  factor 
0"346  is  used  for  the  sodium  ray. 

Gravimetric  Estimation  before  Inversion. — 10  c.c.  of  the  solution 
(=1  gram  of  dry  substance)  is  made  up  to  150  c.c,  and  of  this 
24*4  c.c.  (=  0'1628  gram  of  dry  substance)  is  taken.  50  c.c.  of 
Eehling  solution  is  heated  to  boiling,  the  sugar  solution  is  added 
and  the  mixture  boiled  for  three  minutes.  After  diluting  the  mixture 
with  cold  water,  previously  boiled,  the  cuprous  oxide  is  collected  on  a 
weighed  asbestos  filter,  and  washed,  first  with  boiling  water,  then  with, 
absolute  alcohol,  and  finally  with  ether.  The  weighed  precipitate  is 
calculated  to  its  equivalent  of  metallic  copper,  and  from  this  figure  the 
corresponding  amount  of  saccharose  can  be  ascertained.  The  total 
reducing  sugars  are  calculated  by  adding  1/20  to  the  saccharose  value 
indicated. 

Gravimetric  Estimation  after  Inversion. — 50  c.c.  (=  5  grams  of  dry 
substance)  is  heated  on  the  water-bath  with  4  c.c.  of  hydrochloric 
acid,  sp.  gr.  1'20,  for  five  minutes  at  Q7'^.  The  flask  is  then  removed, 
and  after  cooling  to  the  original  temperature,  the  contents  are  made 
up  to  exactly  100  c.c.  Of  this  solution  20  c.c.  is  neutralised  exactly  with 
sodium  carbonate,  and  made  up  to  150  c.c. ;  of  this  solution  24"4  c.c. 
(=  0'1628  gram  of  dry  substance)  is  taken  and  treated  with  the 
alkaline  copper  solution  as  directed.  The  result  expresses  the  total 
sugars  as  saccharose.     If  now  the  previously  found  saccharose  value 
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is  deducted,  the  difference  will  represent  the  actual  amount  of  cane 
sugar. 

As  the  specific  rotatory  powers  of  saccharose,  dextrose,  and  levulose 
are  accurately  known,  the  operator  will  now  be  in  possession  of  all 
the  data  required  for  an  algebraic  calculation  of  their  percentages. 

The  test-analyses  are  highly  satisfactory.  The  saccharose  used  in 
the  experiments  was  made  from  the  purest  granulated  sugar  by  re- 
peated washing  with  absolute  alcohol.  The  dextrose  was  prepared 
from  commercial  anhydrous  dextrose  by  treatment  with  best  blood 
carbon  and  repeated  crystallisation  from  absolute  alcohol.  The 
levulose  was  prepared  by  inverting  inulin  with  very  dilute  hydro- 
chloric acid,  and  twice  crystallising  the  product  from  absolute 
alcohol.  It  was  then  tested  both  optically  and  chemically,  and  found 
to  be  pure.  L.  de  K. 

Estimation  of  Sugar  in  Cocoa  Preparations.  By  M.  Schroedee 
(Zeit.  angw.  Chem.,  1892,  173 — 183). — The  author,  who  has  conducted  a 
large  number  of  experiments,  states  that  the  detection  and  estimation 
of  grape  sugar  in  mixed  cocoas  or  chocolates  cannot  be  effected  by 
Fehling's  solution  in  the  presence  of  cane  sugar,  as  most  commercial 
sugar  contains  a  little  invert  sugar,  which  also  gives  reduction.  Good 
results  may,  however,  be  obtained  by  using  the  polariscope  as,  when 
grape  sugar  is  present,  the  rotation,  after  inversion,  will  be  consider- 
ably less  than  it  should  be.  By  way  of  a  check,  the  solution  may  be 
subjected  to  fermentation.  Commercial  grape  sugar  invariably  con- 
tains amylin,  which,  not  being  fermentable,  may  afterwards  be  readily 
recognised  both  by  optical  and  chemical  tests.  L.  de  K. 

Pentoses  in  Urine.  By  E.  Salkowski  (Chem,  Centr.,  1892,  ii, 
483;  from  Gentr.  med.  Wiss.,  1892,  593 — 595). — Pentoses,  possibly 
xylose,  certainly  occur  at  times  in  urine.  To  detect  them,  a  little 
phloroglucinol  is  dissolved  in  warm  hydrochloric  acid,  a  slight  excess  of 
the  former  being  taken  ;  the  solution  is  divided  into  two  equal  parts : 
to  one,  0'5  c.c.  of  the  urine  to  be  examined  is  added,  to  the  other  an 
equal  volume  of  normal  urine  of  about  the  same  concentration.  The 
latter  hardly  changes  in  colour,  but  the  former,  if  pentoses  are  present, 
becomes  red  at  the  surface,  and  the  red  colour  gradually  extends 
down  into  the  liquid  ;  this  red  colouring  matter  is  dissolved  on  shaking 
with  amyl  alcohol.  0*5  per  cent,  of  arabinose  can  be  very  easily 
detected  by  this  method ;   0*1  is  recognised  only  with  difficulty. 

C.  F.  B. 

Volumetric  Estimation  of  Phenol  in  Urine.  By  A.  Kossler 
and  E.  Penny  (Zeit.  physioh  Chem.,  17,  117 — 139). — The  two  volu- 
metric methods  of  estimating  phenol  are  those  of  Koppeschaar  (Zeit. 
anal.  Chem.,  15,  233)  and  of  Messinger  and  Yortmann  (Ber.,  22, 
2313). 

Koppeschaar's  method  consists  in  adding  an  excess  of  a  mixture  of 
alkali  bromide  and  bromate  (in  the  proportion  of  5  mols.  to  1),  and 
acidifying  with  hydrochloric  acid,  when  bromine  is  liberated ;  potas- 
sium iodide  is  then  added,  and  the  iodine  set  free  is  estimated  with 
thiosulphate,  the  deficiency  in  the  amount  of  the  bromine  liberated 
indicating  the  amount  of  phenol  present. 
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Messinger  and  Vortraann  dissolve  2 — 3  grams  of  phenol  in  soda,  so 
that  there  are  at  least  3  mols.  of  soda  to  one  of  phenol.  The  solution 
is  diluted  to  250 — 500  c.c,  warmed  to  60"^,  and  decinormal  iodine 
solution  added  in  excess.  After  cooling,  dilute  sulphuric  acid  is 
added,  and  the  excess  of  iodine  estimated  with  sodium  thiosulphate. 
6  atoms  of  the  iodine,  which  has  been  used  up,  correspond  with  one  of 
phenol. 

Koppeschaar's  method  gives  good  results,  but  is  not  so  accurate  as 
Messinger  and  Yortmann's  for  small  quantities  of  cresol.  The  latter 
method  gives  good  results  with  both  phenol  and  cresol.  In  estimat- 
ing phenol,  it  is  necessary  in  order  that  it  may  be  wholly  transformed 
into  tri-iodophenol,  that  there  should  be  present  somewhat  over 
3  mols.  of  sodium  hypoiodite  to  one  of  phenol,  and  that  free  iodine 
(5  c.c.  of  decinormal  solution)  should  be  present. 

In  estimating  cresol,  constant  results  are  obtained  if  to  each  mole- 
cule more  than  seven  of  hypoiodite,  and  at  least  15  c.c.  of  decinormal 
iodine  solution,  are  present. 

Applied  to  urine,  these  methods  give  higher  results  than  the  methods 
previously  adopted.  In  the  24  hours  urine,  as  much  as  0"07,  and  in 
one  case  0*106  gram  of  phenol  was  present.  W.  D.  H. 

Estimation  of  Uric  Acid  in  Urine  by  the  Haycraft-Herrmann 
Method.  By  E.  Deroide  (Bull.  Soc.  Chim.  [3],  7,  363— 364).— The 
high  results  obtained  with  the  Haycraft-Herrmann  method  of  esti- 
mating uric  acid  in  urine,  which  depends  on  the  volumetric  deter- 
mination of  the  silver  in  the  precipitate  of  silver  urate,  are  not  due  to 
the  want  of  constancy  in  composition  of  this  precipitate,  but  to  the 
simultaneous  precipitation  of  silver  compounds  of  the  xanthine  group 
insoluble  in  ammonia.  A.  R.  L. 

Estimation  of  Fat  in  Milk.  By  W.  Thorner  (Ghem.  Gentr.,  1892, 
ii,  429;  from  Molk.  Zeit.,  2,  1892,  No.  1).— The  following  rapid  and 
exact  method  is  to  be  adopted  in  Germany  by  the  police  officials,  and 
is  described  in  detail : — 10  c.c.  of  milk  is  placed  in  a  tube  of  special 
shape,  and  saponified  by  adding  1*5  c.c.  of  alcoholic  potash 
(16  grams  per  litre),  and  placing  the  tube  in  a  water-bath  for  two 
minutes.  1  c.c.  of  strong  acetic,  sulphuric,  or  other  acid  is  then  added, 
to  separate  the  fatty  acids  ;  the  tube  is  again  heated,  then  centri- 
fogalised  for  1 — 4  minutes  at  2000  revolutions  per  minute,  heated 
to  100°,  and  the  volume  of  the  fatty  acids  read  off.  For  further  details 
the  paper  must  be  consulted.  C.  F.  B. 

Analysis  of  Lard.  By  C.  Amthor  and  J.  Zink  (Zeit.  anal.  Ghem.., 
31,  534 — 537). — :This  communication  gives  the  results  of  the  examina- 
tion, by  recognised  methods,  of  three  samples  of  lard  rendered  in  the 
laboratory  from  the  fat  of  different  individual  pigs,  and  at  different 
times  of  the  year.  They  exhibit  nothing  remarkable,  except  that  the 
iodine  absorption  was  low,  being  50 — 52'6  per  cent,  in  the  fresh  lard 
and  slightly  decreasing  with  age  ;  that  of  the  fatty  acids  (51*6 — 52'27) 
diminished  even  more  on  keeping.  The  melting  and  solidifying 
points  of  the  fat  altered  but  little  on  keeping ;  those  of  the  fatty 
acids  rose  somewhat. 
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In  estimating  the  iodine  absorption,  it  is  immaterial  whether  a 
large  or  a  small  excess  of  iodine  be  added,  but  an  old  iodine  solution 
gives  more  concordant  results  than  a  new  ono.  M.  J.  S. 

Analysis  of  Mixtures  of  Saponifiable  and  Unsaponifiable 
Fats.  By  M.  HoNiG  and  G.  Spitz  (Zeit.  angw.  Chem.,  1891,  565—568). 
— The  two  processes  chiefly  employed  are  very  unsatisfactory,  and 
have  caused  many  complaints.  An  exception  must,  however,  be  made 
in  favour  of  a  method  recommended  by  Morawsky  and  Dembsky, 
which  consists  in  shaking  out  the  soap  solution  with  light  petroleum. 
With  care,  this  process  gives  not  only  concordant  but  also  absolutely 
trustworthy  results  The  authors,  who  have  thoroughly  investigated 
the  process,  now  operate  as  follows : — 7  to  10  grams  of  the  sample  is 
boiled  in  a  reflux  apparatus  with  20 — 25  c.c.  of  alcoholic  potash  and 
the  same  volume  of  alcohol  for  about  two  minutes.     30—40  c.c.  of 
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water  is  added,  and  the  boiling  repeated.  After  cooling,  the  soap 
solution  is  transferred  to  a  separating  funnel,  and  the  flask  rinsed,  first 
with  a  little  50  per  cent,  alcohol,  and  then  with  50  c.c.  of  li^ht  petr- 
oleum. The  whole  is  now  thoroughly  shaken,  and  then  allowed  to 
remain  at  rest.  The  petroleum  soon  separates  cleanly  from  the 
soap  solution.  The  latter  is  drawn  off,  and  the  petroleum  is  washed  a 
few  times  with  10  to  15  c.c.  of  weak  alcohol,  the  washings  being  added 
to  the  main  liquid.  The  soap  solution  must  now  again  be  shaken  out 
with  fresh  petroleum  until  this,  on  evaporation  on  filter  paper,  yields 
no  fatty  residue.  The  petroleum  washings,  after  being  in  turn  washed 
with  alcohol,  are  added  to  the  main  liquid,  which  is  then  distilled  off. 
The  residue,  consisting  of  the  unsaponifiable  fat,  is  then  weighed. 

If  a  great  many  estimations  have  to  be  performed,  the  quickest  way 
is  to  extract  the  soap  solution  in  one  operation,  for  which  the  authors 
have  devised  the  following  Soxhlet-like  apparatus  (see  illustration). 
The  soap  solution,  which  should  not  exceed  50  c.c,  in  bulk,  is  put  into 
the  container  A,  in  which  has  been  previously  introduced  a  layer  of 
small  glass  beads,  g^  1  cm.  deep.  The  surface  of  the  soap  solution 
should  reach  up  to  about  5  mm.  from  the  mouth  of  the  dra wing- 
off  tube  h.  The  funnel-shaped  tube  B  (the  upper  part  of  a  thistle 
funnel)  is  now  put  in  its  place,  the  apparatus  connected  with  the 
extraction-flask  E,  and  another  20  c.c.  of  light  petroleum  is  added. 
The  whole  apparatus  is  then  connected  with  a  reflux  condenser,  and 
the  petroleum  is  boiled  until  the  soap  solution  seems  quite  clear,  and 
the  petroleum  which  runs  off  is  quite  colourless.  As  a  little  soap  also 
dissolves,  this  must  be  removed  by  finally  agitating  the  petroleum  a 
few  times  with  50  per  cent,  alcohol. 

If,  for  technical  purposes,  only  an  approximate  estimation  is  re- 
quired, the  authors  use  a  100  c.c.  flask  (see  figure),  which  also  has  a 
50  c.c.  mark.     The  neck  is  marked  off  in  30  c.c. 

2  or  3  grams  of  the  sample  is  put  into  the  dry  flask,  and  saponified 
with  alcoholic  potash.  Alcohol  is  added  up  to  the  50  c.c.  mark, 
and  then  water  up  to  the  100  c.c.  mark.  Light  petroleum  (boiling 
point  50 — 70°)  is  then  added  up  to  the  top  mark,  and  the  whole  is 
well  shaken.  After  complete  separation  has  taken  place,  an  aliquot 
part  of  tlie  top  layer  is  pipetted  oft'  and  evaporated,  and  the  residual 
fatty  matter  is  weighed.  L.  de  K. 

Hiibl's  Iodine  Numbers.  By  W.  Fahrion  (Chem.  Zeit,  16, 
862 — 863). — The  author  has  finally  adopted  the  following  process  : — 
About  0'15  gram  of  any  fat  or  oil  is  dissolved  in  10  c.c.  of  pure 
chloroform  and  mixed  first  with  10  c.c.  of  a  6  per  cent,  alcoholic 
solution  of  mercuric  chloride,  and  then  with  10  c.c.  of  a  5  per  cent, 
alcoholic  solution  of  iodine.  After  two  hours,  20  c.c.  of  a  10  per 
cent,  solution  of  potassium  iodide  is  added,  the  liquid  diluted  to 
150  c.c.  with  water,  and  then  titrated  with  N/10  sodium  thiosulph- 
ate,  but  without  addition  of  starch.  A  blank  experiment  must,  of 
course,  be  made,  and,  if  the  analysis  is  to  be  trutjted,  the  check  must 
take  at  least  twice  the  amount  of  thiosulphate  required  by  the  fatty 
mixture.  L.  be  K. 
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Analysis  of  Mixtures  of  Ammonia  and  Methylamines.  By 
H.  QuANTiN  (Compt.  rend.,  115,  561 — 562). — The  impure  methyl- 
araines  are  distilled  with  milk  of  lime,  and  the  distillate  is  collected 
in  pare  water,  which,  is  then  digested  with  sufficient  freshly  precipi- 
tated magnesium  phosphate  to  convert  all  the  bases,  calculated  as 
ammonia,  into  ammonium  magnesium  phosphate.  The  methylamine 
present  maintains  the  necessary  alkalinity,  and  the  precipitation  of 
the  ammonia  is  practically  complete,  but  if  the  liquid  is  poor  in 
methylamine,  a  second  treatment  with  magnesium  phosphate  may  be 
necessary.  The  liquid  when  distilled  yields  the  methylamines  free 
from  ammonia. 

In  order  to  make  a  quantitative  analysis,  the  total  alkalinity  of  the 
volatile  bases  is  determined.  The  ammonia  is  then  precipitated  by 
sodium  phosphate  and  magnesium  sulphate  in  presence  of  methyl- 
amines, and  the  ammonia  in  the  precipitate  is  estimated.  The  methyl- 
amines are  converted  into  platinochlorides,  and  the  trimethylamine 
salt  is  removed  by  washing  with  alcohol.  The  weight  of  the  mixed 
platinochlorides  of  methylamine  and  dimethylamine,  together  with 
the  weight  of  platinum  left  on  ignition,  enables  the  quantities  of  the 
two  bases  to  be  calculated.  The  trimethylamine  is  estimated  from 
the  total  alkalinity  by  difference.  C.  H.  B. 

Estimation  of  Peptone  by  Precipitation  as  Mercury  Pepton- 
ate.  By  L.  A.  Hallopeau  (Compt.  rend.,  115,  356 — 358). — The  neutral 
or  very  slightly  acid  solution  of  peptone,  free  from  other  proteids,  is 
mixed  with  its  own  volume  of  a  solution  of  mercuric  nitrate,  and 
allowed  to  remain  for  18  to  24  hours.  The  precipitate  is  then  washed 
with  cold  water  until  free  from  excess  of  mercury,  collected  on  a  tared 
filter,  and  dried  at  106 — 108° ;  the  weight  when  multiplied  by  the 
coefficient  0*666  gives  the  weight  of  peptone. 

The  mercuric  nitrate  solution  is  prepared  by  heating  100  to  150 
grams  of  pure  commercial  mercuric  nitrate  with  a  litre  of  water  for 
15  to  20  minutes.  The  liquid  is  filtered,  heated  nearly  to  boiling, 
mixed  with  sodium  carbonate  solution,  drop  by  drop,  with  agitation, 
until  a  slight  permanent  precipitate  is  formed,  again  filtered,  and 
diluted  to  one  litre. 

Chlorides,  in  the  proportion  in  which  they  are  present  in  commercial 
peptones  or  the  gastric  juices,  do  not  affect  the  estimation,  provided 
that  a  sufficient  quantity  of  mercuric  nitrate  is  added. 

In  order  to  remove  other  proteids,  the  solution  (supposed  to  be  acid 
with  hydrochloric  acid)  is  exactly  neutralised  with  sodium  carbonate  ; 
syntonin  is  precipitated.  The  filtrate,  faintly  acidified  with  acetic 
acid,  is  heated  on  a  water-bath  for  half  an  hour ;  albumin  separates 
Its  a  flocculent  precipitate.  The  filtrate  from  the  albumin  is  mixed 
with  nitric  acid  drop  by  drop,  until  a  permanent  precipitate  forms, 
and  the  liquid  is  agitated  and  allowed  to  remain  until  the  hemi- 
albumose  separates.  It  is  filtered  off,  and  washed  with  a  small 
■quantity  of  water  slightly  acidified  with  nitric  acid;  the  filtrate 
•contains  the  peptone,  and  after  being  carefully  neutralised  with 
•sodium  carbonate,  is  treated  in  the  manner  described  above. 

C.  H.  B. 
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Rotatory  Power  of  Salts  of  the  Diamines.  By  A.  Colson 
(Compt.  rend.,  115,  729—732 ;  and  C.  Friedel,  ihid.,  763 — 764). — 
Colson  finds  that  when  diacefcyltartaric  acid  is  saturated  with  ethylene- 
diamine  it  yields  a  normal  salt,  which  is  very  soluble  in  water  but 
will  not  crystallise  from  it.  A  solution  of  2"3  grams  of  the  salt  in 
20  c.c.  of  water,  in  a  column  200  mm.  long,  had  a  laevorotatory 
power  of  —2°  56'.  The  acid  salt  is  soluble  in  water  and  crystallises 
in  long  prisms ;  a  solution  of  the  same  strength  as  the  normal  salt, 
and  under  the  same  conditions,  has  a  laevorotatory  power  of  —3°  65'. 

Normal  ethylenediamine  tartrate  crystallises  in  lamellae  which 
are  very  soluble  in  water.  20  c.c.  of  an  aqueous  solution  containing 
a  quantity  of  salt  equivalent  to  1"2  grams  of  tartaric  acid,  in  a  column 
200  mm.  long,  has  a  rotatory  power  of  +  4°  54'.  A  solution  of  only  one- 
fourth  the  strength  gave  almost  exactly  one-fourth  of  the  rotation, 
and  hence  it  would  seem  that  the  dissociation  of  the  salt  by  water 
takes  place  to  a  very  slight  extent.  Ethylenediamine  hydrogen 
tartrate  is  much  less  soluble  in  water,  but  the  solution  is  distinctly 
dextrogyrate. 

It  will  be  seen  that  the  rotatory  power  of  all  these  salts  is  of  the 
same  sign  as  that  of  the  acid  from  which  they  are  derived.  Most  of 
them  are  exceptions  to  the  rules  laid  down  by  Guye.  Diacetyl- 
tartaric  acid  is  laevorotatory,  but  its  anhydride  is  dextrorotatory,  and 
this  difference  is  due,  according  to  Guye  and  Le  Bel,  to  the  occurrence 
of  a  closed  chain  (C0)20,  which  alters  the  positions  of  the  atoms 
H,  C,  C,  H,  but  Colson  finds  that  the  normal  salt  of  ethylenediamine, 
which  also  contains  a  closed  chain,  is  laevogyrate,  like  the  acid,  and 
not  dextrogyrate,  like  the  anhydride.  The  hydrogen  salt,  according 
to  Guye's  views,  should  be  dextrogyrate,  but  is,  as  a  matter  of  fact, 
laevog3^rate. 

The  author  attaches  great  importance  to  what  he  terms  the  con- 
servation of  the  molecular  type.  Whenever,  without  any  profound 
alteration  of  its  constitution,  an  optically  active  compound  gives  rise, 
directly,  to  a  series  of  compounds,  or  inversely,  it  communicates  to 
the  latter  its  optical  properties.  All  the  tartrates  are  optically  active, 
because  ttiey  are  derived  from  an  active  original,  which  they^  can  re- 
generate, the  dissymmetrical  type  of  the  tartaric  acid  being  preserved 
in  its  derivatives. 

In  accordance  with  the  same  principle,  an  inactive  acid  cannot 
produce  active  salts,  a  conclusion  which  is,  however,  in  contradiction 
to  the  theory  of  asymmetric  carbon.  This  conception,  which  is 
unable  to  explain  the  formation  of  racemates,  predicts,  on  the  other 
hand,  that  certain  citrates,  tartronates,  isosuccinates,  glyceroxides,  &c., 
possess  optical  activity,  although  glycerol,  citric  and  tartronic  acids, 
&c.,  are  inactive. 

Friedel  points  out  that  Colson  attributes  to  Guye  a  statement 
which  is  quite  contrary  to  the  principles  of  stereochemistry,  namely, 
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that  in  active  tartaric  acid  tbe  four  atoms  H,  C,  C,  H  are  in  the  same 
])laiie.  This  might  be  the  case  in  the  inactive  acid,  but  in  the  optically 
active  acid,  which  according  to  the  predictions  of  Pastenr.  and  also 
according  to  stereochemical  theory,  has  no  plane  of  symmetry,  the 
Jour  atoms  are  not  in  the  same  plane,  much  less  in  a  plane  of  sym- 
metry. Moreover,  the  plane  which  Colson  regards  as  the  plane  of 
symmetry  is  not  a  plane  of  symmetry  in  inactive  tartaric  acid,  but  is 
perpendicular  to  the  only  plane  of  symmetry  existing  in  a  molecule 
built  up  from  representative  tetrahedra.  C.  H.  B. 

Rotatory  Power  of  Salts  of  Diamines.  By  A.  Colson  (Campt. 
fend..,  115,  948 — 950). — A  rejoinder  to  Friedel  (preceding  abstract). 

Rotatory  Power  of  Solutions.  By  G.  Wyrouboff  (Compt. 
rend. J  115,  832 — 834). — Solutions  of  strychnine  have  a  laevorotatory 
power  [a]j  =  —132,  whilst  solutions  of  strychnine  sulphate  have  a 
rotatory  power  of  only  [a]^  =  —305'^.  If  this  difference  is  due  to  the 
weighting  of  one  side  of  the  molecule  by  the  sulphuric  acid  molecule, 
it  follows  that  the  rotatory  power  of  strychnine  selenate  should  be 
less.  The  rotatory  powers  of  the  two  hydrates  of  strychnine  selenate 
and  strychnine  sulphate,  which  are  respectively  isomorphous,  are  as 
follows  : — 

(C2iKr2o.N'202)o.,H2S04  +  6H2O [a 

(C2iH..,N20o).,H2Se04  +  6H0O [a 

(C,iHo2N,02)2,H2SOi  +  5H,0 [a 

(C2,H22N202),,H2Se04  +  5H,0 [a 

'Similar  relations  are  observed  in  the  case  of  cinchonine : — 

(C,oH22l^,0)2,H2S04  +  EtOH [a],-  =  H- 1 85-0'' 

(Ci9H22N20)2,H2Se04  +  EtOH [a]^  =  + 182-5'' 

the  rotatory  power  of  the  cinchonine  being  +234°. 
'  The  rotatory  power  ot  anhydrous  quinidme  in  solution  in  ethyl 
alcohol  is  [ajy  =  +268'6°,  whilst  in  methyl  alcohol  it  is  -f  257-5°. 
The  difference  is  due  to  the  fact  that  quinidine  crystallises  with 
one  molecule  of  each  of  these  alcohols,  and  the  crystals  are  iso- 
moi'phous. 

C2oHo4:N-202  +  MeOH [a]y  =  +2361° 

C2oH24N,02  +  EtOH [a]^-  =  +235-3° 

Compounds  geometrically  a7td  optically  isomorphous  have.,  in  solution., 
specific  rotatory  power-i  which  are  practically  identical. 

The  rotatory  power  of  dissolved  compounds,  like  the  rotatory  power 
of  crystals,  is  a  phenomenon  of  the  nature  of  reticulation,  which 
depends  on  the  symmetry  peculiar  to  the  crystalline  grating.  Particles 
retain  this  symmetry  in  solution,  and  as  the  symmetry  depends  not 
only  on  the  chemical  molecule,  but  also  on  the  water  of  crystallisation 
(or  whatever  is  playing  the  same  part),  it  follows  that  there  is  no 
dissociation  in  solution,  much  less  a  separation  into  ions. 

C.  H.  B. 
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Transformation  of  Electrical  into  Chemical  Energy.     By 

L.  Miller  (Zeit.  physikal  C/iem.,  10,  459— 466).— Gore  (Abstr.,  1892, 
254),  Regnauld,  and  others  have  maintained  that  there  is  a  sudden 
change  in  the  electromotive  force  of  a  galvanic  element  when  the 
metal  or  alloy  forming  one  of  the  electrodes  passes  through  its  fusing 
point.  The  author  shows  that  this  is  theoretically  impossible,  leading 
to  a  contradiction  of  the  second  law  of  thermodynamics.  He  has 
also  attacked  the  problem  from  the  experimental  side.  A  large  test- 
tube  was  made  to  contain  a  galvanic  element  consisting  of  a  suitable 
electrolyte  and  two  metals,  one  of  which  could  be  fused  below  the 
liighest  temperature  of  experiment.  The  fusible  metal  was  melted 
into  the  very  short  wide  limb  of  a  L)-t'^^^»  ^^^  other  limb  being  long 
and  capillary.  Contact  was  made  by  means  of  a  platinum  wire  passing 
down  the  capillary  tube.  The  bulb  of  the  thermometer  employed  was 
dipped  into  the  fused  metal,  which  was  then  allowed  to  solidify.  The 
difference  of  potential  of  the  two  metals  was  ascertained  by  means  of  a 
capillary  electrometer,  the  error  of  experiment  being  about  0  001  volt. 
The  temperature  of  the  element  was  gradually  raised,  and  the  E.M.F. 
read  off  at  every  degree  in  the  neighbourhood  of  the  melting  point  of 
the  metal.  The  combinations  used  were  lead  and  silver  in  fused 
potassium  and  zinc  chlorides,  mercury  and  amalgamated  cadmium  in 
50  per  cent,  sulphuric  acid,  and  tin  and  silver  in  a  fused  mixture  of 
the  nitrates  of  potassium,  sodium,  and  calcium.  No  sudden  jump 
in  the  value  of  the  E.M.F.  was  observed  at  the  melting  points  of  the 
lead,  mercury,  and  tin.  Accurate  experiments  with  alloys  are  difficult 
to  make  on  account  of  chemical  changes  at  their  surfaces.       J.  W. 

The  Clark  Cell  as  a  Standard  of  Electromotive  Force.     By 

R.  T.  Glazebrook  and  S.  Skinner  (Proc.Boy.  Soc,  51,60 — 67). — The 
authors  have  determined  the  absolute  electromotive  force  of  a  Clark 
cell,  prepared  by  Lord  Rayleigh  in  1883,  in  terms  of  a  known  resist- 
ance and  the  electrochemical  equivalent  of  silver.  The  resistance 
(about  1  B.A.  unit)  was  a  strip  of  platinoid  immersed  in  a  bath  of 
paraffin  oil,  and  the  current  employed  varied  from  075  to  1'4  amperes. 
On  the  assumption  that  1  B.A.  unit  is  equal  to  0*9866  ohm,  that  the 
quantity  of  silver  deposited  by  1  ampere  in  1  second  is  0'001118  gram, 
and  t' at  the  temperature  coefficient  of  the  E.M.B\  is  0*00076,  the 
E.M.F.  of  the  cell  at  15°  was  found  to  be  1-4342  volts,  or  1-4324  volts 
at  ♦  2°  F. 

A  large  number  of  cells  constructed  at  different  times  by  Lord 
Rayleigh  and  others  were  examined,  and  very  little  difference  was 
found  between  the  electromotive  forces,  the  variations  from  the 
standard  being  rarely  greater  than  0  0005  volt.  Cells  prepared  in 
iaccordance  with  the  provisional  memorandum  of  the  Electrical 
Standards  Committee  of  the  Board  of  Trade  were  also  investigated 
with  the  same  result. 

Special  experiments  were  made  on  the  temperature  coefficient  of 
the  E.M.F.,  the  mean  value  obtained  being  0000755.  When  the 
lemperatnre  is  rising,  even  although  the  rise  be  only  a  few  degrees, 
the  E.M.F.  of  the  cell  may  lag  considerably  behind  the  temperature, 
especially  if  the  cell  be  large. 
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The  standard  cells  of  the  Board  of  Trade  average  1  4339  volts  at 
15°  C,  or  1  4321  volts  at  62"  F.  J.  W. 

Production  of  Hydrogen  Peroxide  in  the  Electrolysis  of 
Aqueous  Sulphuric  acid.  By  V.  Kukiloff  (/.  Euss.  Chem.  Soc, 
23,  23ei — 242). — The  author  has  investigated  the  quantities  of  hydro- 
gen peroxide  and  of  persulp baric  acid  formed  on  the  electrolysis  of 
sulphuric  acid  solutions  of  different  strengths.  The  apparatus  he 
employed  permitted  the  separate  analysis  of  the  liquids  at  the  two 
electrodes.  The  hydrogen  peroxide  was  determined  by  titration  with 
potassium  permano^anate,  and  the  persulphuric  acid  by  adding  a 
known  quantity  of  ferrous  salt  to  the  solution  and  titrating  back 
with  potassium  permanganate.     His  results  are  as  follows  : — 

1.  The  quantity  of  hydrogen  peroxide  formed  is  very  small. 

2.  Hydrogen  peroxide  and  persulphuric  acid  may  be  formed  simul-^ 
taneously  at  both  electrodes,  but  the  peroxide  is  not  always  accom- 
panied by  persulphuric  acid. 

3.  The  formation  of  both  products  is  intimately  connected  with 
the  concentration.  Persulphuric  acid  only  appears  when  the  solution 
contains  over  10  per  cent,  of  sulphuric  acid  ;  hydrogen  peroxide  when 
the  concentration  is  greater  than  1  per  cent. 

4.  Mixtures  containing  3,  47,  and  73  per  cent,  of  acid  respectively 
behave  differently  from  other  mixtures  with  regard  to  the  amount  of 
hydrogen  peroxide  formed  when  they  are  electrolysed.  This  the 
author  considers  to  be  due  to  the  approximation  of  their  composition 
to  that  required  by  the  hydrates  H2SO4,150H2O,  H2S04,6HoO,  and 
H2S04,2H90,  which  are  all  said  by  Mendeleeff  to  exist  in  solution. 

J.  W. 

Heat  of  Combustion  of  Camphor.  By  Beethelot  (Compt. 
rend.,  115,  762 — 763). — Determinations  of  the  heat  of  combustion  of 
dextrogyrate  camphor,  by  three  different  observers  by  means  of  the 
calorimetric  bomb,  gave  as  the  mean  results  for  the  molecular  heat 
of  conn.ustion  +1414-2  Cal.,  +1413-5  Cal.,  and  +1413-3  Cal.  The 
geneial  mean  is  +1413-7  Cal. 

It  follows  that  the  heat  of  combustion  of  dextrogyrate  camphor 
is  practically  identical  with  that  of  the  laevogyrate  and  inactive 
forms,  and  is  not  10  Cal.  lower,  as  would  appear  from  Louguinine's 
results.  C.  H.  B. 

Heat  of  Hydration  of  Maleic  Anhydride.  By  S.  Tanatar 
(/.  Bass.  Chem.  Soc,  23,  252— 253).— Ossipoff  (/.  Buss.  Chem,  Soc, 
22,  320)  calculated  the  heat  of  hydration  of  maleic  anhydride  from 
the  heat  of  solution  in  excess  of  potash,  and  from  the  heat  of  solu- 
tion of  fumaric  acid  in  the  same  solvent.  The  author  points  out 
that  this  is  unjustifiable,  since  the  final  states  of  the  two  systems  are 
not  the  same.  J.  W. 

Thermochemical    Data    of   some    Organic    Acids.     By    S. 

Tanatar  \J.  Russ.  Chem.  Soc,  23,  243—252).^ 
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Levulinic  Acid. 

Heat  of  solution  of  solid  acid,  CsHgOg —  3-591  Cal. 

Heat  of  neutralisation  by  KOH + 11^137  „ 

bjNaOH +13-267  „- 

Heat  of  solution  in  potash  solution 4-    9*154  „ 

„  ,,  soda  solution +   9-920  ,,• 

Heat  of  solution  of  KC5H7O3 .  +    1-440  „ 

NaCaH.Oa +   1-355  „, 

liquid  CsHgOs -   1-393  „ 

Pyrotartaric  Acid. 

Heat  of  solution  of  CsHfiO* -  4-894  ,,. 

ristequiv.  -f  13-579  „• 

Heat  of  neutralisation  with  KOH  <^  2nd     „  + 13-428  „ 

[total  +26-860  „. 

Heat  of  solution  of  acid  in  potash  solution. .  +22-336  ,, 

ofK2C5H604 +   6-089  „ 

Racemic  Acid. 

Heat  of  solution  of  C4H6O6 —   5-803  „ 

ristequiv..  +12-955  „• 

Heat  of  neutralisation  by  KOH<^  2nd     „•     .  +12-802  „ 

[total  . +25-735  ,, 

Heat  of  solution  of  K2C4HA  +  2H2O -10-438  „ 

K,C4H40e  +  IH2O -  5.-834.  „■ 

KAH^Oe —3-794  ,. 

J.  W. 

Theory  of  Diffusion.  By  O.  Wtedeburg  (Zeit/ physikal.  Chew., 
10,  509 — 516). — The  author  replies  to  the  objections  against  his 
experimental  methods  and  modes  of  calculation  raised  by  Arrhenius 
(Abstr.,  1892,  1265).  J.  W. 

Rise  of  Salt  Solutions  in  Bibulous  Paper.  By  E.  Fischer  and 
E.  ScHMiDMER  (Annalen,  272,  156 — 169). — Schonbein's  experimenta 
have  shown  that  when  bibulous  paper  is  dipped  into  an  aqueous  solu- 
tion of  a  salt,  the  water  rises  more  quickly  than  the  salt,  and  that 
tlie  relative  height  attained  by  the  latter  is  different  for  different 
substances  ;  it  is  possible  therefore  to  recognise  the  presence  of  the 
several  constituents  of  a  solution  by  taking  advantage  of  this  differ- 
ence in  behaviour.  The  authors  are  ofT  opinion  that  the  separation 
referred  to  is  brought  about  by  the  difference  in  the  diffusibility  of 
the  dissolved  substances,  a  view  which  is  supported  by  the  fact  that 
in  the  case  of  two  salts,  the  one  with  the  greater  diffusion  velocity 
rises  more  rapidly  in  the  bibulous  paper ;  the  diffusion  phenomena  of 
all  solutions  which  moisten  bibulous  paper  can,  in  fact,  be  studied  in 
this  way  just  as  well  as  with  the  aid  of  membranes.  The  apparatus 
employed  for  the  purpose  consists  of  a  glass  tube,  in  which  six 
cylindrical  rolls  of  bibulous  paper  are  placed  end  to  end,  so  that 
they  are  in  close  contact  with  the  walls  of  the  tube  and  with  one 
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another  ;  the  end  of  the  tube  is  then  dipped  into  the  solution  to  be 
examined,  and  kept  vertically  in  this  position  at  the  ordinary  tem- 
perature until  the  5th  roll  is  thoroughly  moistened,  which  is 
usually  the  case  at  the  end  of  three  to  four  days'  time.  The  glass 
tube  is  then  broken  at  the  points  where  the  rolls  touch  one 
another,  the  papers  separately  extracted  with  water,  and  the  solutions 
examined. 

Employing  a  solution  of  sodium  chloride  (10  grams)  and  barium 
chloride  (10  grams)  in  100  c  c.  of  water,  the  proportion  of  the 
former  to  the  lattei'  express- ed  in  trrams  was  found  to  be  1"022.  1'230, 
and  1'364  in  the  rolls  1,  3,  nnd  5  respectiv^ely,  showing  that  the  more 
diffusible  sodium  palt  rises  more  rapidly  than  the  barium  salt. 

With  a  solution  of  crystalline  ferrous  ammonium  sulphate 
(llO  grams)  in  100  c.c.  of  water,  the  proportion  of  iron  to  ammonia 
in  the  4th  roll  was  found  to  be  1  :  1*686  when  the  proportion  in  the 
double  salt  is  taken  as  1  :  1  ;  with  a  cold  saturated  solution  of  the 
.same  salt,  the  proportion  in  the  4th  roll  was  I  :  l'U04 ;  and  in  the  5th, 
1  :  0'993.  Similar  results  were  obtained  with  solutions  of  ferrous 
potassium  sulphate  and  nickel  potassium  sulphate  ;  the  dilute  solu- 
tions showed  a  considerable  amount  of  dissociation,  whereas  in 
saturated  solutions  the  dissociation  was  inappreciable. 

Further  experiments  carried  out  in  a  similar  manner  showed  that 
the  double  salts  formed  by  mercuric  chloride  with  the  chlorides  of 
sodium  and  lithium  are  decomposed  by  water,  but  not  by  alcohol  ; 
mercuric  ammonium  chloride,  however,  is  not  decomposed  by  either 
solvent,  • 

The  following  double  salts,  N"aH(lS'H4)P04  +  4H2O ;  KCN,AgCN" ; 
K]S'aC4U406  4-  4H2O,  do  not  undergo  dissociation  in  aqueous  solu- 
tion ;  the  compound  of  dextrose  with  sodium  chloride,  'iCeHioOe  -j- 
NaCl,  on  the  other  hand,  is  partially  separated  into  its  components. 

From  experiments  with  solutions  of  naphthalene  picrate,  and  of 
methylindole  picrate  in  acetone  and  in  alcohol,  it  would  seem  that  no 
decomposition  takes  place. 

The  diffusion  phenomena  of  ferrous  ammonium  sulphate,  of  the 
.compound  2C6H12O6  -f  NaCI,  and  of  mercuric  sodium  chloride  were 
also  examined  with  the  aid  of  Riidorff's  apparatus  ;  it  was  found  that 
although  the  separation  of  the  components  of  the  first  two  substances 
in  a  given  time  is  more  effectively  accomplished  with  the  aid  of 
membranes  than  with  bibulous  paper,  the  contrary  is  true  in  the  case 
of  the  mercuric  sodium  chloride.  F.  S.  K. 

The  Cryoscopic  Behaviour  of  Weak  Solutions.  Parts  V,  VI, 
and  VII.  By  S.  U.  Pickkring  (Ber.,  25,  2012— 2017,  2518—2524, 
ajid  8434 — 3440). — Part  V.  Naphthalene  and  alcohol  in  benzene. — 
These  two  series  of  results  were  examined  in  the  same  way  as  in  the 
other  cases  previously  described  (Abstr.,  1892,  678,  1045).  With 
naphthalene,  the  results  showed  two  breaks;  with  alcohol,  one  ;  the 
latter  results  have  been  examined  by  the  mathematical,  as  well  as  the 
graphic,  method  (Phil.  Mag.  [5],  33,  448),  both  methods  leading  to 
the  same  conclusion.  The  molecular  depression  in  this  case  increases 
very  rapidly  with  the  dilution.     Part  VI.   Various  substances  in  water 
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amd  benzene. — Tn  this  part,  the  experimentai  details  are  given  of  defer- 
minations  of  which  a  suramarj  has  already  appeared  (Abstr.,  1891, 
971).  Part  VIL  General  discusaion  of  the  results.  (For  Parts  I — IV, 
see  Abstr.,  1892,  678  and  1045). — In  no  case  do  the  results  obtained 
agree  within  experimental  error  throughout  any  appreciable  range 
of  strength  with  the  values  calculated  according  to  Van't  Hoff's 
formula  corrected  for  supposed  dissociation,  nor  can  a  single  simple 
curve  represent  them  w^ithout  representing  the  error  to  be  far  larger 
than  it  is  known  to  be.  The  representations  of  them  as  discon-' 
tinuous  curves  with  breaks,  the  positions  of  which  were  determined 
before  the  magnitude  of  the  experimental  error  was  known,  have  in 
every  case  been  found  to  agree  perfectly  with  this  error,  now  that  a 
method  of  determining  it  accurately  has  been  obtained.  The  average 
difference  (11  cases)  between  the  apparent  error  of  the  points  accord- 
ing to  these  drawings  and  the  experimental  error  is  only  0*4  per  cent. 
The  author  quotes  several  instances  to  show  that  the  splitting  up  of 
the  figures  into  segments  is  due  to  the  nature  of  the  figure,  and  not  to 
l:he  method  used  in  drawing  them,  and  he  tabulates  the  results,  so  as 
to  show  that  the  breaks  cannot  be  attributed  to  imperfections  in  the 
thermometers  used.  Some  evidence  is  also  found  in  favour  of  these 
breaks  indicating  the  presence  of  hydrates  from  the  fact  that  there  is 
a  tendency  for  the  same  molecular  proportions  to  recur  in  different 
cases;  thus  out  of  the  16  highest  hjdrates  indicated  there  is  one 
group  of  four  in  which  the  w^ater  molecules  present  are  practically 
identical,  two  g'roups  of  three  each,' and  two  groups  of  two  each  ;  it  is 
possible  also  that  there  may  be  a  simple  numerical  relationship 
between  the  water  molecules  in  higher  and  lower  hydrates. 

S.  U.  P. 
Melting  Points  of  Solvents  as  the  Inferior  Limit  of  Solu- 
bilities. By  a;  Etard  (nnmpt.  rend.,  115,  950— 953).— The  solubility 
of  naphthalene  in  hexane  varies  from  03  percent,  at  — 50°,  the  lower 
limit,  to  788  at  70°;  of  triphcnylm  ethane,  from  T^  per  cent,  at  —30° 
to  97'1  per  cent,  at  90° ;  of  diphenylamine,  from  05  per  cent,  at  —30'' 
to  945  per  cent,  at  50°.  That  of  naphthalene  in  carbon  bisulphide^ 
varies  from  1-2  per  cent,  at  —60°  to  90*3  at  70°  ;  of  triphenylmethane, 
from  3-4  at  —60°  to  92-2  at  80" ;  of  diphenylamine,  from  13  at  —60° 
to  76-0  at  30°;  of  phthalic  anhydride,  from  0-03°  at  -40°  to  30  2  at 
180°.  That  of  naphthalene  in  chloroform  varies  from  6'6  at  — 40°  to 
87-2  at  70°;  of  triphenylmethane,  from  10-5  at  —50°  to  887  at  80°. 
The  lines  of  solubility,  which  are  in  every  case  curved,  are  to  be  re-* 
garded  as  the  loci  of  the  melting  points  of  mixtures  of  the  solvent  and 
dissolved  substance.  Jn.  W. 

Cailletet  and  Colardeau's  Method  of  determining  Critical 
Points.  By  G.  P.  Grimaldi  (Real.  Accad.  Line,  1892,  i,  79—86).^ 
The  author  criticises  Cailletet  and  Colardeau's  method  of  determining 
the  critiqal  temperature  of  liquids  (Abstr.,  1891,  779).  By  applying 
the  method  to  the  isothermals  obtained  by  Amagat  for  carbonig 
anhydride^  it  is  shown  that  the  critical  temperature  lies  between  28" 
and  35°.  Further,  an  examination  of  the  results  obtained  by  Cailletet 
and  Colardeau  leads  to  the  conclusion  that  the  critical  temperature  of 
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water  is  only  determined  by  their  method  within  +5''.  The  accur  icy 
which  Hinrichs  (Abstr.,  1892,  396)  attributes  to  their  determinations 
is  hence  impossible.  W.  J.  P. 

Effects   of  Gravity   on   Fluids   at   the   Critical   Point.    By 

GouY  (Oompt  rend.,  115,  720 — 722). — In  all  work  with  reference  to 
the  critical  point,  no  attention  has  been  paid  up  to  the  present  to  the 
compression  of  the  fluid  by  its  own  weight,  doubtless  because  the 
differences  in  the  pressure  produced  in  this  manner  appear  incon- 
siderable when  compared  with  the  pressure  of  the  fluid  itself.  But 
since  at  the  critical  point  the  compressibility  is  infinite,  and  very 
large  in  its  neighbourhood,  this  is  by  no  means  the  case.  The  author, 
selecting  the  case  of  carbonic  anhydride,  shows  that  the  weight  of  the 
fluid  exercises  a  very  considerable  influence  on  the  results  at  the 
critical  point.  H.  C. 

Velocity  of  Sugar  Inversion  in  presence  of  Acetic  and 
Lactic  acids.  By  A.  Speransky  (/.  Buss.  Chem.  Soc,  23,  147 — 
150). — The  following  table  contains  the  velocity  constants  of  sug^ar 
inversion  at  50°  for  solutions  of  lactic  and  acetic  acids  with  or  with- 
out the  addition  of  salts.  Equal  volumes  of  the  acid  solution  and  of 
a  20  per  cent,  sugar  solution  were  taken. 

Solution.  Velocity  constant. 

Normal  acetic  acid   2'55 

■        -^-normal         „  l"o2 

„  „  4-  -i-normal  N'aCl 2'67 

Normal  lactic  acid 1029 

•J-normal         „  6'88 

„  -I-  i-normal  NaCl 1002 

+  NaaSOi 4-40 

,,  „  -f  J-normal  sodium  lactate  , .  very  small. 

An  equivalent  quantity  of  barium  chloride  had  nearly  the  same 
effect  as  sodium  chloride. 

The  addition  of  sodium  or  barium  chloride  thus  increases  the 
velocity  of  reaction,  whilst  the  addition  of  sodium  sulphate  diminishes 
it.  J.  W. 

General  Method  of  Chemical  Synthesis.  By  K.  Pictet 
(Compt.  rend.,  115,  708 — 712,  and  814— 817).— According  to  the 
theory  which  the  author  holds,  all  chemical  action  should  be  im- 
possible at  very  low  temperatures,  and  a  series  of  very  interesting 
experiments  has  been  executed  in  order  to  show  that  this  is  the  case. 
Aqueous  sulphuric  acid,  containing  89  per  cent.  H..SO4  and  solidifying 
at  —56°,  was  brought  when  in  the  solid  condition  and  at  —125°  into 
intimate  contact  with  finely  powdered  sodium  hydroxide,  also  at 
—  125°,  and  the  two  strongly  compressed  without  any  sign  of  chemi- 
cal change  occurring.  The  passage  of  electric  sparks  through  the 
mass  orly  causes  action  to  take  place  in  the  path  of  the  sparks,  but 
this  action  is  not  communicated  to  the  rest  of  the  mixture.  On 
warming,  action  suddenly  commences  at  —80°,  the  heat  evolved  and 
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abrupt  cliange  of  temperature  causing  breakage  of  the  vessel  contain- 
ing the  mixture.  With  sulphuric  acid  containing  35  per  cent.  H2SO4 
and  solidifying  at  —88°,  similar  results  were  obtained.  Potassium 
hydroxide  employed  in  place  of  sodium  hydroxide  remains  in  like 
manner  unacted  on  below  —90°.  Concentrated  ammonia  and  sulph- 
uric acid  do  not  act  at  all  on  one  another  below  —80°  ;  above  this 
temperature,  a  limited  action  takes  place  under  the  action  of  electric 
sparks,  and  at  —60 — 65°  complete  action  suddenly  occurs.  Sulph- 
uric acid  and  common  salt  do    not  react  below  — 50° ;  from  — 50°  to 

—  25°  there  is  limited  action,  and  then  complete  action  occurs.  With 
the  carbonates  of  calcium  and  sodium  and  35  per  cent.  11.^804,  there  is 
no  action  at  —80°.  The  first  bubbles  of  gas  make  their  appearance 
at  — 56°  with  sodium  carbonate,  and  at  — 52°  with  calcium  carbonate, 
and  the  reaction  becomes  turbulent    at  —15°  with  calcium,  and  at 

—  30"  with  sodium  carbonate.  All  other  carbonates  behave  simi- 
larly. With  nitric  acid  in  place  of  sulphuric  acid,  similar  results 
were  obtained  in  all  the  above  cases,  chemical  action  commencing, 
however,  at  a  slightly  lower  temperature  in  each  case.  Metallic 
sodium,  when  brought  into  contact  with  aqueous  alcohol,  containing 
84  per  cent,  alcohol,  at  — 78°,  undergoes  no  change.  Action  only 
commences  at  — 48°,  and  then  proceeds  briskly.  Sodium  and  35 
per  cent.  H2SO4  may  be  mixed  at  —85°  without  any  action  occur- 
ring, but,  when  heated  up  to  — 50°,  a  violent  action  suddenly  com- 
mences, the  hydrogen  evolved  inflaming  spontaneously.  Metallic 
potassium  acts  in  a  similar  manner,  but  in  this  case  change  sets 
in  at  —68°  instead  of  —50°.  If  sulphuric  acid  and  an  alcoholic 
solution  of  barium  chloride  are  mixed  at  —85°,  no  change  occurs, 
a  precipitate  first  appearing  when  the  solution  is  heated  to  —70°. 
At  —40°  the  reaction  is  complete.  Alcoholic  silver  nitrate  and 
hydrochloric  acid  were  mixed  at  —125°  without  reaction.  At  —90° 
action  commenced,  and  was  complete  at  —80°.  Potassium  hydr- 
oxide   in    alcoholic    solution    and    phenolphthalein   were    mixed    at 

—  1.35°  without  any  change  occurring  ;  a  faint  red  tinge  appeared  at 

—  100°,  and  the  colour  was  pronounced  at  — 80°.  Litmus  in  contact 
with  sulphuric  and  hydrochloric  acids  remains  blue  at  —120°,  a 
sudden  change  to  red  taking  place  in  the  one  case  at  —105°,  and  in 
the  other  at  —110°. 

As  general  result  of  these  observations,  the  author  concludes  that 
no  action  whatever  takes  place  between  the  temperatures  —125°  and 

—  155°,  no  matter  what  the  nature  of  the  reacting  substances. 

H.  C. 
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Combustion  of  Hydrogen  in  Nitrons  Oxide.  By  C.  Monte- 
martini  (Real.  Accad.  Line,  7,  ii,  219 — 222).— The  author  finds  that 
on  passing  mixtures  of  nitrous  oxide  with  small  quantities  of  hydro- 
gen over  palladium-black,  the  hydrogen  is  completely  converted  into 
water  in  accordance  with  the  equation  H2  +  N2O  =  Ng  +  H3O. 
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Tho  apparatus  employed  consists  of  a  gas  burette,  containinj^  the 
mixture  of  nitrous  oxide  and  hydrofj^en,  connected  with  a  gas  pipette 
by  means  of  a  glass  tube  containing  palladium-black  ;  both  the  tube 
and  the  burette  are  surrounded  by  water  jackets,  as  an  appreciable 
amount  of  heat  is  evolved  in  the  condensation.  The  grts  is  passed  four 
or  five  times  over  the  palladium  to  ensure  complete  conversion  of 
the  hydrogen.  The  estimation  of  hydrogen  by  this  method  cannot  be 
performed  in  presence  of  nitric  oxide,  owing  to  the  absorption  of  the 
latter  by  palladium.  It  was  found  that  1  vol.  of  the  metal  at  18°  ab- 
sorbed 420"  1  vols,  of  nitric  oxide  in  two  days  with  evolution  of  heat. 

W.  J.  P. 

Hydrogen  Bromide.  By  E.  L^ger  (Compt.  rend.,  115,  94G— ^ 
948).— A  convenient  method  of  preparing  hydrogen  bromide  in  quan- 
tity is  to  drop  strong  sulphuric  acid  from  a  tap-funnel  on  solid  potas- 
sium bromide  heated  in  a  stoppered,  tubulated  retort  on  the  water-bath. 
The  gas  given  off  is  contaminated  with  small  quantities  of  sulphurous 
anhydride  and  bromine,  from  which  it  is  freed  by  two  sets  of  wash- 
bottles,  the  tirst  of  which  contains  a  strong  solution  of  bromine  in 
hydrobromic  acid,  the  second,  amorphous  phosphorus  suspended  in 
hydrobromic  acid.  When  all  the  sulphuric  acid  has  been  added,  and 
the  evolution  of  gas  has  slackened,  the  retort  may  be  heated  over  a 
flame. 

Another  method  is  to  pass  sulphurous  anhydride  through  a  solution 
of  bromine  (1  vol.)  in  concentrated  hj^drobromic  acid  (1  vol.).  The 
evolved  hydrogen  bromide  is  then  purified  as  above.  Jn.  W. 

Constitution  of  Hydroxylamine.  By  S.  S.  Kolotoff  (J.  Rvs9, 
Chem.  Soc,  23,  3 — 5). — In  view  of  the  fact  that  hydroxyl  compounds 
of  nitrogen  give  up  more  or  less  readily  the  elements  of  water  to  form 
new  nitrogen  compounds,  the  author  attempted  to  bring  about  the 
following  reaction  : — NHz-OH  +  NH3  =  N2H4  -f  HoO.  Kxperiraent 
showed,  however,  that  this  reaction  does  not  take  place,  even  011 
heating  at  100°  for  24  hours.  He  is  therefore  of  opinion  that  free 
hydroxvlamine  contains  no  hydroxyl,  but  is  represented  by  the 
foVmula  HaNIO. 

When  a  salt  of  hydroxylamine  is  treated  in  Hentschers  nitrogen 
apparatus  with  bromine  dissolved  in  excess  of  strong  soda,  only  half 
of  the  nitrogen  it  contains  is  evolved  in  the  free  state,  the  other  half 
being  probably  oxidised  to  acid.  The  reaction  may  be  regai'ded  as 
taking  place  according  to  the  equation  2NH3O  =  NH3  -f  HNO  -+- 
H»0,  the  ammonia  being  then  oxidi-ed.  In  order  to  test  this  view,  the 
author  oxidised  in  the  cold  a  weighed  quantity  of  a  salt  of  hydr- 
oxylamine in  a  large  excess  of  soda  with  the  quantity  of  bromine 
calculated  from  the  above  equation.  After  the  oxidation  was  com- 
pleted, the  excess  of  soda  was  neutralised  with  hydrochloric  acid,  and 
excess  of  copper  sulphate  added  to  the  solution.  The  yellowish  pre- 
cipitate, which  at  once  appeared,  settled  readily,  and.  after  being 
collected  and  washed  with  water,  was  dried  over  sulphuric  acid  at 
the  ordinary  temperature,  and  weighed.  The  calculated  quantity  of 
Cu(N0)2  obtainable,  according  to  the  equation  from  the  amount  of 
hydroxylamine  salt  taken,  was  4"3  grains  ;  the  weight  of  the  precipi- 
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tate  was  4*9  grams,  correspondinof  with  the  formula  Cu(NO)2,H20, 
which  was  confirmed  by  a  determination  of  the  copper  in  the  preci- 
pitate. The  copper  salt  does  not  lose  weio-ht  at  13C°,  and  blackens 
wlien  treated  with  soda.  The  author  considers  it  to  be  the  dihydro- 
gen  cupric  salt  of  "  pyrohyponitrous  acid,"   H4N2O3. 

Hydroxylamine  sulphate  loses  weight  at  125 — 130°,  rapidly  at  136°, 
28*4  per  cent,  being  the  maximum  loss.  The  ratio  between  the 
nitrogen  and  sulphur  in  the  residue  would  appear  to  point  to  the 
formation  of  salts  of  N2H4  and  l!»I^2H2.  J.  W. 

Action  of  Sulphurous  Anhydrde  on  Oxy-salts.     By  ¥/.  R. 

HoDGKiNSON  and  J.  Young  {Chem.  News,  66,  199). — The  exposure  of 
nitrates  to  a  current  of  dry  sulphurous  anhydride  results  in  their  com- 
plete conversion  into  sulphates,  with  the  evolution  of  nitrous  fumes  ; 
the  reaction  is  accompanied  by  a  rapid  rise  in  temperature,  which 
occasions  an  explosion  if  the  treatment  is  applied  to  gunpowder. 
Ctilorates,  by  similar  treatment,  are  also  converted  into  sulphates, 
Avith  the  evolution  of  chlorine  peroxide,  which,  at  temperatures  above 
60°,  decomposes  with  a  tlash  and  the  production  of  sulphuric  anhydr- 
ide. Moist  sulphurous  anhydride  acts  more  vigorously  on  chlorates 
than  the  dry  gas  ;  but,  in  most  cases,  without  the  visible  liberation  of 
chlorine  peroxide.  Dropping  some  alcoholic  or  ethereal  solution  o£ 
sulphurous  anhydride  on  to  powdered  potassium  chlorate  causes  the 
evolution  of  white  fumes  and  a  sharp  exnlosion.  The  action  of  dry 
sulphurous  anhydride  on  silver  cliromai.t3  results,  apparently,  in  the 
formation  of  silver  sulphate  and  chromic  oxide;. but  with  alkali 
cbromates,  dichromates,  or  permanganates,  a  partial  conversion  of  the 
chromium  or  manganese  into  sulphate  accompanies  the  formation  of 
the  alkali  sulphate ;  the  latter  reaction  goes  on  with  rapidity  at  first. 

D.  A.  L. 

Graphochemistry  of  Gunpowder.  By  E.  Nickel  (Zeit.  physikal, 
Chem.,  10,  454 — 458). — The  author  supposes  gunpowder  to  consist 
of  a  mixture  7WKNO3  +  ^^C  +  p^,  and  on  this  basis  finds  graphically 
the  limits  between  which  the  composition  of  a  good  powder  must  lie 
(compare  Abstr.,  1892,  1158).  J.  W. 

IVIolecular  Weights  of  Sodammonium  and  Potassammonium. 

By  A.  JoANNis  (Gompt.  rend.,  115,820 — 823). — Determinations  of  the 
vapour  pressures  of  solutions  of  naphthalene  in  liquefied  ammonia 
show  that  this  liquid  behaves  as  a  normal  solvent. 

Measurements  of  the  vapour  pressures  and  of  the  boiling  points  of 
solutions  of  sodammonium  and  potassammonium  in  liquid  ammonia 
show  that  the  molecules  of  these  compounds  are  represented  by  the 
formulae  Naa^aHe  or  NaHgN-NHaNa  and  K.^^Re  or  KH3N-NH3K 
respectively.  C.  H.  B. 

Silver  Hemisulphate.  By  M.  C.  Lea  (Amer.  J.  Sci.  [3],  44, 
322 — 829). — Silver  hemisulphate  is  obtained  by  the  action  of  hypo- 
phosphorous  acid  and  sulphuric  acid  on  silver  nitrate,  pfiosphate,  or 
carbonate ;  the  last  gives  the  best  results,  the  action  with  the  nitrate 
being  too  rapid,  and  that  with  the  phosphate  too  slow.     The  most 
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convenient  method  is  as  follows : — 40  grams  of  silver  nitrate  is  pre- 
cipitated with  sodium  carbonate,  aod  the  precipitate  is  well  washed 
and  mixed  with  a  solution  of  100  grams  of  sodium  hypophosphite  in 
650  c.c.  of  water,  to  which  4  c.c.  of  sulphuric  acid  has  been  added. 
After  a  few  minutes,  a  further  quantity  of  sulphuric  acid,  6  c.c, 
previously  diluted  with  a  little  water,  is  added,  and  the  mixture 
agitated  until  a  bluish-black  film  of  reduced  silver  begins  to  form  on 
the  surface,  and  at  this  point  further  redaction  is  prevented  by 
neutralising  the  liquid  with  sodium  carbonate.  The  reaction  is 
usually  complete  in  20  to  25  minutes. 

It  is  important  that  all  the  reagents  should  be  free  from  halogens, 
and  the  solution  of  sodium  hypophosphite  before  being  acidified 
should  be  mixed  with  a  small  quantity  of  silver  nitrate  solution, 
allowed  to  remain,  with  occasional  agitation,  for  several  hours,  and 
then  filtered  in  order  to  remove  the  silver  chloride. 

The  silver  nitrate  may  be  precipitated  with  sodium  phosphate, 
but  in  this  case  about  24  hours  is  required  for  reduction. 

The  crude  product  is  washed  several  times  by  decantation,  and  is 
then  treated  with  nitric  acid  of  sp.  gr.  1'42  diluted  with  three  times 
its  volume  of  water,  the  quantity  used  being  about  twice  the  volume 
of  the  moist  precipitate  left  after  decanting  the  water.  The  acid  is 
left  in  contact  with  the  precipitate  for  three  or  four  hours,  and  is 
then  poured  off,  and  the  precipitate  is  well  washed.  After  three  suc- 
cessive treatments  with  acid  in  this  way,  the  precipitate  is  very 
thoroughly  washed  with  boiling  water,  and  is  then  dried  by  exposure 
to  air  or  at  100°. 

The  same  product  is  obtained  under  a  variety  of  conditions,  and 
seems  to  be  formed  whenever  a  silver  salt  is  brought  into  contact 
with  a  hypophosphite  acidified  with  sulphuric  acid.  Hypophosphorous 
acid,  however,  has  very  little  action  on  ready  formed  silver  sulphate. 

The  colour  of  the  silver  hemisulphate  thus  obtained  is  bright 
brown,  and  is  permanent  when  exposed  to  air,  but  changes  to 
violet  on  heating  for  some  time  at  160°.  No  sulphuric  acid  is  given 
off,  even  at  a  dull  red  heat.  (In  another  part  of  the  paper,  the 
author  states  that  the  terra  cotta  or  warm  brown  shade  of  the 
moist  substance  changes  to  pale  lilac,  by  drying  above  lOO'^,  becomes 
greyish  at  165 — 170°,  and  yellowish-green  at  a  higher  tempei*atnre. 
Considerably  below  a  red  heat  it  acquires  a  fine  ruby  colour,  which 
darkens  almost  to  black  during  cooling,  but  then  becomes  paler,  the 
cooled  substance  being  pale  olive-green.)  Strong  sulphuric  acid  is 
without  action  even  at  100° ;  dilute  nitric  acid  has  very  little  effect, 
but  the  acid  of  sp.  gr.  1*42  gradually  dissolves  the  salt;  ferrous 
sulphate  is  without  action  even  after  several  days. 

Alkali  hydroxides  slowly  but  completely  convert  the  hemisulphate 
into  a  mixture  of  the  hemioxide  and  the  ordinary  oxide,  and  the 
quantity  of  oxygen  given  off  when  this  precipitate  is  strongly  heated 
agrees  with  the  constitution  ascribed  to  the  salt. 

Hydrochloric  and  hydrobromic  acids,  and  alkali  chlorides  and 
bromides,  yield  mixtures  of  the  hemihalides  and  the  ordinary  halides, 
which  spontaneously  decompose  into  mixtures  of  the  ordinary  halides 
>and  metallic  silver,  the  black  colour  of  the  hemihalide  giving  place 
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to  the  grey  coloar  of  metallic  silver.  The  composition  of  the  freshly 
obtained  product  agrees  with  the  constitution  ascribed  to  tLe  hemi- 
sulphate. 

The  hemisulphate  prepared  in  the  manner  described  has  the  com- 
position Ag,  76-44;  0, 3-29  ;  P2O5,  2-19;  SO3,  16-33;  H^O,  1-78  =  100-03, 
which  agrees  fairly  well  with  the  formula  7(Ag4S04,Ag2S04,H20)  -j- 
Ag6P04,Ag3P04.  The  quantity  of  phosphoric  anhydride  present  is 
always  about  2  per  cent.,  and  it  cannot  be  removed  even  by  treatment 
with  hot  strong  sulphuric  acid. 

If  the  phosphoric  acid  is  regarded  simply  as  an  impurity,  the  com- 
position of  the  salt  is  Ag4S04,Ag-jS04  +  HgO. 

The  author  is  of  opinion  that  during  the  preparation  of  the  salt 
the  hemisulphate  is  produced  in  considerable  excess,  but  is  decom- 
posed on  treatment  with  nitric  acid,  the  product  being  stable  only 
when  the  ordinary  salt  and  the  hemi-salt  are  combined  in  molecular 
proportion. 

Other  hemi-salts  of  silver  and  oxy-acids  probably  exist,  but  they 
cannot  be  obtained  by  acting  on  the  ordinary  salts  with  hypo- 
phosphorous  acid,  although  possibly  they  may  be  produced  when  the 
normal  salts  are  formed  in  presence  of  sodium  hypophosphite.  The 
precipitate  formed  by  adding  silver  nitrate  to  a  solution  of  sodium 
citrate  and  sodium  hypophosphite  free  from  chlorides  yields  a  rose- 
red  solution  when  placed  in  a  large  quantity  of  water  containing  a 
small  quantity  of  ammonia.  C.  H.  B. 

Fusion  of  Calcium  Carbonate.  By  H.  Le  Chateltee  (Gompt. 
rend.,  115,  817 — 820). — Chemically  pure  calcium  carbonate  in  the 
form  of  an  impalpable  powder  was  enclosed  in  a  steel  cylinder  and  com- 
pressed between  two  steel  pistons  with  a  pressure  of  1000  kilos,  per 
square  centimetre.  A  spiral  of  platinum  wire  embedded  in  the  powder 
was  heated  by  an  electric  current.  Under  these  conditions,  the  calcium 
carbonate  in  the  neighbourhood  of  tlie  spiral  can  be  fused  without 
difhculty,  there  being  a  sharp  line  of  demarcation  between  the  part 
which  has  melted,  and  consequently  become  translucent,  and  that 
which  has  simply  agglomerated  under  the  pressure.  A  thin  section  of 
the  fused  portion  shows  minute  crystals,  and  resembles  certain  speci- 
mens of  marble  that  are  but  slightly  macled. 

The  melting  point  of  calcium  carbonate  under  pressure  approaches 
closely  to  the  melting  point  of  gold,  but  is  not  quite  so  high,  a  result 
which  confirms  the  earlier  observations  of  J.  Hall.  C.  H.  B. 

Fusion  of  Calcium  Carbonate.  By  A.  Joannis  (Compt.  rend., 
115,  934 — 936). — The  fusion  of  calcium  carbonate  effected  by  Le 
Chatelier  (preceding  abstract)  and  Hall  (Journ.  de  Phys.  de  la 
Metherie,  61,  197,  and  64,  461),  at  a  temperature  between  the 
melting  points  of  silver  and  gold,  and  under  a  mechanical  pressure  of 
300 — luOO  kilos,  per  sq.  cm.,  was  probably,  to  a  large  extent,  the 
direct  effect  of  the  latter,  in  accordance  with  the  well-known  physical 
law.  The  author  finds  that  neither  the  pure  carbonate  nor  chalk 
melts  when  heated  in  a  closed  platinum  vessel  to  a  temperature  even 
above  the  melting  point  of  gold,  although  the  pressure  of  the  dis* 
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sociated  carbonic  anhydride  may  rise  to  17  atnaos.  At  the  higher 
temperatures,  the  product,  however,  is  crystalline,  and  resembles 
marble.  Jn.   W. 

Zincoxides  of  the  Alkaline  Earths.  By  G.  Bertpand  (Gompt. 
rend.,  115,  9o9— 941). — Calcium  zincoxide,  Zn2CaH203,4H20,  is 
obtained  in  brilliant,  lozenge- shaped  plates  when  ammonia  is  with- 
drawn from  the  ammoniacal  solution  of  its  proximate  constituents. 
It  absorbs  carbonic  anhydride  rapidly  from  the  air,  becoming  opaqne, 
and  is  decomposed  by  water  into  zinc  oxide  and  lime.  It  does  not 
lose  water  at  1*25°,  but  is  decomposed  at  a  dull-red  heat.  Strontium 
zincoxide,  ZnoSrHjOs  -f-  7H2O,  made  in  a  similar  way,  crystallises  in 
flattened,  lozenge-shaped  plates.  Barium  zincoxide,  ZuzBaHzOs  + 
7H2O,  crystallises  in  brillianr,.  flattened  needles.  These  zincoxides 
may  bave  the  constitution  M"(0*ZnOH)a  +  icAq.  Jn.  W. 

Action  of  Ammonia  on  Sulphates.  By  W.  R.  Hodgkinson  and 
C.  C.  Trench  (Chem.  News,  66,  223). — On  heating  silver,  mercury, 
and  bismuth  sulphates  to  the  melting  point  of  zinc  in  a  current 
of  dry  ammonia,  they  are  entirely  reduced;  and,  at  a  red  heat,  lead 
and  thallium  sulphates  are  completely  decomposed,  yielding  a  small 
quantity  of  the  respective  sulphides.  Ferrous  sulphate,  anhydrous, 
crystalline,  or  as  the  double  ammonium  salt,  is  reduced,  by  the  action 
of  gaseous  ammonia,  to  oxide  containing!  to  2  per  cent,  of  sulphur; 
whilst  the  sulphates  of  zinc,  magnesium,  cobalt,  nickel,  manganese, 
and  chromium,  under  similar  circumstances,  yield  mixtures  of  oxide 
jind  sulphide  in  nearly  molecular  proportions.  Copper  sulphate, 
anhydrous  or  crystalline,  absorbs  ammonia,  melts  below  200°,  turns 
black,  appears  to  boil,  and  at  about  400°  decomposes  wdth  incan- 
descence, leaving  almost  pure  copper.  The  main  volatile  product  is 
ammonium  thionamate,  and  this,  in  a  cooled  receiver,  w^here  it  comes 
in  contact  with  the  water,  which  is  another  product  of  the  reaction, 
gives  rise  to  ammonium  sulphite;  there  is  no  ammonium  sulphate, 
but  probably  a  hydrazine  compound  is  formed.  D.  A.  L. 

Double  Salt  of  Lead  and  Potassium  Iodides.  By  F.  A.  H. 
ScHREiNKMAKKRS  (Zeit.  pliy.nkal.  Chem.,  10,  467 — 476 ;  compare 
Abstr.,  1892,  560). — The  double  salt  of  lead  and  potassium  iodides  is 
not  Pbl2.2KI,2|H20,  as  the  author  assumed  from  Ditte's  analysis,  but 
Pbl2,KI,2H20.  The  conclusions  previously  arrived  at  have,  from  this 
cause  and  from  a  more  extended  investigation,  to  be  altered  as 
follows: — 

The  double  salt  Pbl2,KI,2H20  has  neither  a  proper  melting  point 
nor  a  proper  solubility.  It  can  only  exist  in  contact  with  solutions 
in  which  the  ratio  of  potassium  to  lead  is  greater  than  the  ratio  K  :  Pb. 
At  elevated  temperatures,  the  double  salt  in  contact  with  the  solution 
is  decomposed  into  another  double  salt  containing  only  half  a  mole- 
cule of  water,  the  ratio  of  the  two  iodides  being  unknown.  There  is 
probably  no  temperature  of  transformation  for  either  of  these  double 
^alts  into  their  components.  J.  W, 
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A  New  Double  Salt.  By  W.  Meyerhoffer  (Monatsh.,  13,  716— 
741). — The  author  describes  the  methods  by  which  he  has  determined 
the  conditions  under  which  the  double  salt,  CaC]2,LiCl,2H20,  exists 
in  contact  with  water.    The  results  obtained  are  of  no  general  interest. 

G.  T.  M. 

Graphochemistry  of  Lime  Soda  Glasses.  By  E.  Nickel  (Zeit. 
pJiysikal.  Ghem., 10, 4^0 — 453). — In  this  paper,  the  author  applies  the 
principles  described  in  Abstr.,  1892,  1158,  to  the  discussion  of  the 
composition  of  Jime  soda  glasses.  J.  W. 

Hydrates  of  Ferric  Chloride.  By  H.  W.  B.  Roozeboom  (Zeit. 
physihal.  Ghem.,  10,  477 — 503). — -The  author  has  made  a  comprehen- 
sive investigation  of  the  hydrates  of  ferric  chloride,  studying  in 
especial  the  solubility  curves  of  these  hydrates  in  water.  They  are 
four  in  number,  namely,  re2Ci6,12H30;  Fe.CA,.7Ro,0  ;  Fe2Cl6,5H20, 
and  Fe2Cl6,4U[20.  Only  the  first  and  third  of  these  were  previously 
known,  the  composition  of  the  latter  being  uncertain.  The  hydrate 
FeoClfi,7H20  forms  aggregates  of  small,  well-characterised,  monoclinic 
crystals,  very  strongly  dichroic,  the  colours  varying  between  yellow 
and  blue.  They  are  much  lighter  in  colour  than  those  of  the  penta- 
hydrate,  and  not  nearly  so  deliquescent.  The  hydrate  Fe2Cl6,4H20 
forms  rhombic  crystals,  showing  a  dichroism  from  yellow  to  brown. 

The  melting  points  of  the  four  hydrates  lie  at  37'',  32*5°,  56°,  and 
73*5''  respectively.  Below  these  points,  each  can  exist  in  equilibrium 
with  solutions  containing  either  more  or  less  water  than  itself.  These 
saturated  solutions  form  two  branches  of  the  solubility  curve,  which 
join  without  a  break  at  the  melting  point.  The  curve  for  the 
solutions  of  a  hydrate  containing  more  water  than  itself  cuts  at  a 
definite  point  the  curve  tor  the  solutions  of  the  next  higher  hydrate 
containing  less  water  than  itself.  At  such  points,  the  solutions 
solidify  to  mixtures  of  both  hydrates.  In  the  case  of  the  extreme 
hydrates,  ice  appears  on  the  one  hand,  and  anhydrous  ferric  chloride 
on  the  other.  These  "  cryohydric  "  points  are  at  —55°,  27-4'',  30°, 
55°,  and  66°,  respectively.  Many  phenomena  of  supersaturation  were 
observed,  all  of  wliich  could  be  deduced  from  the  nature  of  the  solu- 
bility curves.  The  following  determinations  of  the  vapour  pressure 
at  16°  were_made  : — 

Yapour  pressure  in 
mm.  mercury. 

F.e.>Cl6,12H20  with  weaker  solution 6  0 

Fe2Cle,7H20  „  „         2-3 

Fe2Cl6,12H20  with  Fe2Cl6,7H20 1-8 

Fe2Cl6,12H20  with  stronger  solution 1-4 

Fe^Clej^HaO  with  weaker  solution    1*3 

The  heats  of  solution  of  the  hydrates  with  12,  7,  and  5  mols.  H2O 
at  15°  pass  from  positive  to  negative  values  with  increasing  concen- 
tration of  the  solution  ;  in  saturated  solutions,  they  are  negative, 
which  corresponds  with  the  increase  of  solubility  with  rise  of  tem- 
perature. 

The  following  tables  exhibit  the  composition  of  the  various  solutions 
in  equilibrium  with  the  solids  mentioned ; — 
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n'  =  mols.  Fe.Cle  to  100  mols.  H2O. 
n"  =      „      H3O       „        1  mol.    FeaClfl. 


Ice. 


t. 

«'. 

n'\ 

0 

0 

0 

» 

-10 

1-00 

100 

-20-5 

1-64 

61 

-27-5 

1-90 

52-6 

-40 

2-37 

42-2 

-55 

2-75 

36-4 

t. 

n\ 

.". 

0 
12 

]2-87 

7-77 

20 

13-95 

7-17 

27 

14-85 

6-73 

30 

15  12 

6-61 

35 

15-64 

6-40 

50 

17-50 

5-71 

55 

19-15 

5-22 

56 

20-00 

5-00 

55 

20-32 

4-92 

re2Cl6,4HaO. 


t. 

n'. 

n'\ 

50^ 

19-96 

501 

55 

20-32 

4-92 

60 

20  -70 

4-88  . 

69    • 

21  -53 

4-64 

72-5 

23-35 

4-28 

73-5 

25-00 

4-00 

72-5 

26-15 

3-82 

70 

27-90 

3-58 

66 

29-20 

3-43 
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m 


Fe2Cl6,7H20. 


t. 

i/. 

n'\ 

o 

20 

11-35 

8-81 

27-4 

12-15 

8-23 

32 

13-55 

7-38 

32-5 

14-29 

7-00 

30 

15-12 

6-61 

25 

15-54 

6-47 

Fe2Cl6,12H20. 


t. 

h\ 

n'\ 

-55 

2-75 

36-4 

-41 

2-81 

35-6 

-27 

2-98 

33-6 

0 

4-13 

2i-2 

10 

4-54 

22-0 

20 

5-10 

19-6 

30 

5-93 

16-9 

35 

6-78 

14-8 

36-5 

7-93 

12-6 

37 

8-33 

12-0 

36 

9-29 

10-8 

33 

10-45 

9-57 

30 

11-20 

8-92 

27-4 

12  15 

8-23 

20 

12-83 

7-80 

10 

13  -20 

7-57 

8 

13-70 

7-30 

FeaCi 


t. 

n'. 

h". 

■^ 

66° 

29-20 

3-43 

70 

29-42 

3-40 

75 

28-92 

3-46 

80 

29-20 

3  -43 

100 

29  75 

3  -33 

J.  w. 
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Anhydrous  and  Crystalline  Iron  Fluorides.  By  G.  Poulenc 
{Compt.  rend.,  115,  941 — 944). — Ferrous  fluoride,  FeFg,  made  by  pass- 
ing air-free  hydrogen  fluoride  over  red-hot  ii^on  or  anhydrous  ferric 
chloride,  crystallises  in  small,  branching,  colourless,  rhombic  prisms, 
which  turn  yellow  on  exposure  to  the  air.  The  sp.  gr.  is  4'09. 
When  heated  with  sulphuric  acid,  sodium  carbonate,  air,  hydrogen, 
steam,  or  hydrogen  chloride,  it  is  decomposed,  the  reaction  in  the  last- 
named  case  being  the  reverse  of  that  involved  in  its  formation. 
Ferric  fluoride,  Fe2F6,  is  prepared  by  passing  hydrogen  fluoride  over 
red-hot  iron,  ferric  oxide,  hydrated  ferric  fluoride,  or  ferric  chloride, 
or  by  projecting  the  hydrated  fluoride  into  fused  ammonium  chloride, 
and  heating  the  product  in  a  current  of  inert  gas.  It  does  not  fuse,, 
even  at  1000°,  although  it  partially  volatilises  and  partially  crystal- 
lises at  that  temperature,  forming  small,  highly  refractive,  greenish 
crystals  of  sp.  gr.  3"87.  It  is  only  slightly  attacked  by  nitric,  hydro- 
chloric, and  sulphuric  acids,  but  is  decomposed  into  ferric  oxide  by 
heating  in  contact  with  air,  and  is  reduced  by  hydrogen  at  a  dull- 
red  heat.  When  heated  in  steam,  it  is  decomposed  into  ferric  oxide- 
and  hydrogen  fluoride,  v/hilst  with  hydrogen  chloride  or  sulphate, 
ferrric  chloride  or  sulphate  and  hydrogen  fluoride  are  formed.  It  is^ 
decomposed  also  by  fusion  with  sodium  carbonate.  Jn.  W. 

Preparation  of  Metallic  Chromium  by  Electrolysis.  By 
E.  Placet  (Compt.  rend.,  115,  945). — The  solution  to  be  electrolysed 
contains  chrome  alum  and  an  alkali  sulphate,  and  is  acidified  with 
sulphuric  acid.  The  metallic  chromium  is  deposited  at  the  cathode 
as  a  hard,  bluish-white,  lustrous  metal,  which,  under  certain  condi- 
tions, crystallises  in  groups  resembling  the  branching  of  firs.  It  does 
not  oxidise  in  the  air,  and  is  not  attacked  by  strong  nitric  or  sulph- 
uric acid  or  potash.  Other  metals  may  be  plated  with  chromium,, 
and  the  surface  so  obtained  resembles  "  oxidised  "  silver.  Chromium 
forms  many  alloys.  Jn.  W. 

Cryoscopic  Behaviour  of  Aqueous  Solutions  of  the  Violet 
and  Green  Chromic  Chlorides.  By  Gr.  Marchetti  (Beal.  Accad.. 
Line,  1892,  i,  215—217,  and  Gazzetta,  22,  ii,  375— 379).— The  author 
has  prepared  the  violet  and  green  modifications  of  chromic  chloride 
by  Becoura's  method  (Abstr.,  1886,  508),  and  finds  them  to  have  the 
composition  Cr2Cl6,12H20  when  dried  over  sulphuric  acid,  not 
Cr2Cl6,13H30,  as  found  by  Becoura. 

The  molecular  depression  of  the  freezing  point  of  water  by  the  two- 
chlorides  is  very  different ;  tliat  caused  by  the  violet  modification 
being  much  the  greater.  The  hydrolytic  dissociation  is  far  advanced 
in  both  cases ;  the  molecular  depression  for  the  violet  modification  is- 
approximately  equal  to  that  obtained  with  ferric  chloride. 

W.  J.  P. 

Complex  Acids  containing  Heptavalent  Iodine.  By  C.  W. 
Blomsteand  {Zeit.  anorg.  Chem.,1,  10 — 50;  compare  Abstr.,  1887, 
327  ;  1890,  107).— The  author  first  discusses  the  probability  of  the 
iodine  atom  in  periodic  acid  being  septavalent,  and  compares  it  with 
the  quinquevalent  phosphorus  atom  in  phosphoric  acid,  which  acid. 
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contains  tlie  tervalent  group  PO,  just  as  periodic  acid  contains  the 
quinquevalent  ^roup  10.  He  then  shows  that  this  view  of  the  constitu- 
tion of  periodic  acid  affords  an  explanation  of  the  constitution  of  the 
salts  of  certain  complex  acids  which  he  has  prepared,  which  contain 
periodic  acid  united  with  varying  quantities  of  moljbdic  acid.  These 
salts  may  be  divided  into  three  groups  derived  respectively  from 
hexamolyhdoperiodic  acid,  IO(OH)2(0*Mo02'0*Mo02'OH)3,  mono- 
moh/hdoperiodic  acid,  IO(OH)4*0*MoO/OH,  and  tetramolyhdoperiodic 
ac^(^,  IO(OH)3(0-Mo02-0-Mo02-OH)2. 

Hexamolyhdoperiodates. — These  were  prepared  by  heating  the  per- 
iodate  of  the  metal,  or  periodic  acid  itself,  with  molybdic  acid  and  the 
carbonate  of  the  metal  in  water  until  solution  had  taken  place,  and 
allowing  the  resulting  solution  to  crystallise,  best  at  the  ordinary 
temperature.  They  were  also  obtained  by  making  a  dilute  solution 
of  the  free  acid  from  barium  molybdate,  periodic  acid,  and  sulphuric 
acid,  and  neutralising  this  solution  with  the  carbonate  of  the  metal. 
This  dilute  aqueous  solution  of  the  free  acid,  when  evaporated,  yielded 
a  transparent,  amorphous  mass,  without  a  trace  of  crystalline  struc- 
ture. The  sodium  salt,  NasMoelOoi,  crystallises  with  I7H2O  in  rhom- 
bohedra,  a  :  c  =  1  :  1*9635,  and  with  I3H2O  in  triclinic  plates, 
a-.h'.c  =  1-0557  :  1  :  1-1072  ;  a  =  127°  57',  ^  =  60°  51',  7  = 
79°  37'.  The  potassium,  or  more  strictly  potassium  hydrogen  salt, 
K5M06IO24  +  K4HM06IO24  4-  I2H2O,  forms  four-  or  six-sided  triclinic 
plates,  somewhat  analogous  to,  but  not  isomorphous  with,  those  of 
the  sodium  salt,  a:h:  c  =  0-7497  :  1  :  09708  ;  a  =  10r9J',  y3  = 
68°  10',  7  =  80°  34'.  The  lithium  salt,  Li5Mo6l024,  crystallises  with 
I5H2O  in  a  rhombohedral  form,  a  :  c  =  1  :  1*8823,  and  with  9H2O 
in  a  second  form  with  prismatic  habit,  which  could  not  be  deter- 
mined crystallographically.  The  ammonium  salt,  (NH4)5MoI024  + 
6H2O,  crystallises  in  two  triclinic  varieties,  of  which  the  first  and 
most  commonly  occurring  is  isomorphous  with  the  potassium  salt, 
while  the  second  forms  hexagonal  plates  ;  (1.)  a  :  h  :  c  = 
0*7417  :  1  :  0*9550  ;  a,  =  122°  43',  ^  =  69°  2',  7  =  75°  29^'  ; 
(2.)  a:h  :c  =  0-4973  :  1  :  0*5770  ;  a  =  83°  35'  y3  =  86°  17'  7  = 
78°  4'.  Calcium  salts.— Ca^CMoelOo^Oi  +  26H2O,  forms  ill-defined 
crystals  ;  Ca2HMo6l024  +  IOH2O,  slender  prisms.  The  strontium 
sodium  salt,  Sr2NaMo6l024  +  IOH2O,  forms  crusts  of  microscopic 
prisms.  The  barium  sodium  salt,  Ba5(Mo6l024)2  +  2Ba2N'aMo6l024  4- 
28H3O,  also  forms  long  prisms.  The  manganese  sodium  salt, 
MnlN'a3Mo6l024  H-  I6H2O,  forms  apparently  rhombohedral  crystals. 
These  last  three  salts  were  prepared  by  the  addition  of  strontium, 
barium,  and  manganese  chlorides  respectively  to  a  solution  of  the 
sodium  salt. 

Ammonium  sodium  monomolyhdoperiodate,  (NH4)2N'aH2Mol09  + 
4H2O,  is  obtained  by  treating  the  sodium  hexa-salt  with  ammonia ;  it 
crystallises  in  quadrangular,  triclinic  plates  similar  to,  if  not  iso- 
morphous with,  the  potassium  and  sodium  hexa-salts,  a  :  6  :  c  = 
0*6953  :  1  :  0-8662;  a  =  97°  7',  fi  =  75°  30',  7  =  80°  36'. 

Ammonium  tetramolyhdoperiodate,  (N"H4)4HMo4lOi8  +  3H3O,  is 
obtained  by  treating  the  ammonium  salt  of  the  hexa-acid  with 
ammonia ;  it  forms  prismatic  crystals.  C.  F.  B. 

10—2 
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Action  of  Hydrogen  Peroxide  on  certain  Fluorides  and  Oxy- 
fluorides.  By  A.  Piccini  (Zeit.  anorg.  (Jhem.,  1,  51 — G4). — Com- 
poands  are  formed  which  contain  oxygen  in  the  same  state  as  in  hydro- 
gen peroxide ;  it  is  given  oft'  when  the  compound  is  heated  or  treated 
with  permanganate.  Potassium  jiuoi'oxypermolyhdate,  Mo03F2,2KF 
+  HoO,  was  prepared  by  dissolving  the  fluoroxymolybdate,  Mo02F2,2KF 
+  H2O  (obtained  by  treating  moljbdic  acid  with  hydrofluoric  acid 
and  potassium  fluoride),  in  4  per  cent,  hydrogen  peroxide,  and  re- 
crystallising  the  product  from  aqueous  hydrogen  peroxide  containing  a 
little  hydrofluoric  acid.  It  forms  yellow,  transparent,  monoclinic  tables, 
a:b:G  =  1-2394  :  1  :  1  '9928 ;  ^  =  50°  28',  is  stable  in  air,  loses  water, 
at  100°,  oxygen  at  150°,  and,  when  heated  in  air,  yields  potassium  molyb- 
date,  KM0O4,  when  in  a  vacuum,  the  fluoroxymolybdate,  Mo2F2,2KF. 
Rubidium  fluoroxypermolyhdate,  Mo03F2,2RbF  +  H2O,  was  prepared 
by  adding  a  hydrofluoric  acid  solution  of  molybdic  acid  to  a  hydrogen 
peroxide  solution  of  rubidium  chloride.  It  forms  long,  narrow  plates 
or  prisms  which  are  monoclinic,  a  :  b  :  c  =  1*27415  :  1  :  2'0619,  and 
isomorphous  with  the  potassium  salt,  which  it  resembles  in  its  pro- 
perties. G cesium  fluoroxypermolybdate,'MoOsF2,2CsF  -j-  HoO  (?),  pre- 
pared like  the  rubidium  salt,  forms  yellow  plates  which  probably 
have  the  composition  given.  Triamm^onium.  fluoroxypermolybdate, 
Mo03F2,3I^H4F,  is  formed  by  adding  hydrogen  peroxide  and  an  excess 
of  ammonium  fluoride  to  a  hydrofluoric  acid  solution  of  ammonium 
molybdate  ;  also  by  the  action  of  hydrogen  peroxide  on  both  of 
the  fluoroxymolybdates  Mo02Fo,3NH4F  and  •Mo02F2,2NH4F.  It 
forms  sometimes  pointed,  sometimes  flattened,  yellow  prisms,  which, 
when  heated  above  100°,-  lose  weight,  and  leave  a  residue  of  molybdic 
anhydride.  C.  F.  B. 

Fluoroxymolybdates  :  the  Non-existence  of  Cuprous 
Fluoride.  By  F.  Mauro  {Ueal.  Accad.  Line,  1892,  i,  194—203).— 
Gupricflitoroxy molybdate,  MoOoF2,CuF2,4H20,  separates  in  transparent, 
blue,  six-sided  plates  from  a  hydrofluoric  acid  solution  of  molybdic 
anhydride  and  copper  oxide  in  molecular  proportion ;  the  crystals  are 
monosymmetric,  a -.  b  :  c  =  1*4828  :  1  :  1-0987,  (3  =  80°  9'.  The 
substance  is  unaltered  by  dry  air,  but  readily  absorbs  moisture  from 
the  atmosphere,  yielding  a  pasty  mass,  which  subsequently  dries, 
leaving  a  blue  powder.  The  crystals  lose  weight  and  become  light 
green  at  115°,  and  begin  to  evolve  hydrogen  fluoride  at  135°. 

Cupric  fluoroxyhypomnlybdate,  MoOF3,CnF2,4H20,  is  prepared  by 
heating  cuprous  oxide  with  a  solution  of  molybdic  anhydride  in 
hydrofluoric  acid  in  an  atmosphere  of  carbonic  anhydride,  the  solution 
being  first  reduced  electrically  as  in  the  preparation  of  the  fluoroxy- 
hypomolybdates  of  potassium  and  ammonium  (Abstr.,  1890,  702)  ; 
the  solution  deposits  a  mixture  of  red  octahedra  of  metallic 
lustre,  now  under  examination,  and  cupric  fluoroxyhypomolybdate. 
The  latter  forms  blue,  monosymmetric  crystals,  a  :  b  :  c  = 
1-4745  :  1  :  1-0929,  /3  =  85°  43',  which  deliquesce  in  the  air  with 
separation  of  metallic  copper ;  it  crystallises  unchanged  from  hydro- 
fluoric acid,  but  is  decomposed  by  water,  copper  being  deposited. 
The  salt  possesses  reducing  properties,  as  do  all  the  fluoroxyhypo- 
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molybdates,  and  is  similar  in  crystalline  form  to  cupric  fliioroxj- 
inolybdate. 

Cuprous  fluoride  cannot  be  prepared  by  the  method  given  by 
Berzelius  {Ann.  Phys.  Ghem.,  1,  28).  The  many  attempts  made  by 
the  author  to  prepare  cuprous  fluoride  in  various  ways  merely  gave 
metallic  copper ;  there  is  little  doubt  but  that  the  substance  obtained 
by  Berzelius  was  the  impure  metal. 

Zinc  Jiuoroxijhi/pomolybdate,  MoOFajZnFajGHoO,  separates  in 
transparent,  blue  crystals  of  vitreous  lustre  from  a  solution  of  zinc 
oxide  (1  mol.)  in  an  electrically  reduced  solution  of  molybdic  anhydr- 
ide (1  mol.)  in  hydrofluoric  acid.  The  crystals  rapidly  deliquesce  in 
the  air,  forming  a  dark  blue  paste ;  they  belong  to  the  rhombohedral 
system  a  :  c  =  1  :  0*5136  or  |^  =  112°  51',  and  present  the  same 
crystallographic  properties  as  the  corresponding  fluorosilicates, 
fluorostannates,  and  analogous  salts.  Tables  are  given  showing  the 
crystallograpbic  resemblances  between  the  above  and  similar  salts. 

W.  J.  P. 

Preparation  of  Tungstates  free  from  Molybdenum.    By  C. 

Friedheim  and  R.  Meyer  (Zeit.  anorg.  Ghem.,  1,  76—81). — Com- 
mercial tungstates  and  tungstic  acid  contain  varying  quantities  of 
molybdenum.  After  several  unsuccessful  attempts  to  get  rid  of  this 
impurity,  the  following  method  was  found  to  give  the  desired  result. 
Sodium  tungstate,  prepared  in  the  usual  way,  is  dissolved  in  cold 
water,  and  to  the  saturated  solution  hydrochloric  acid  is  added  until 
the  reaction  isonly  feebly  alkaline  ;  the  paratungstate  thus  obtained  is 
crystallised  out  and  once  recrystallised.  One  half  of  it  is  dissolved  in 
boiling  water,  and  hydrochloric  and  a  little  nitric  acid  added ;  hydrated 
tungstic  acid  is  precipitated.  This  is  washed  thoroughly  with  hot 
water  and  added  to  a  boiling  solution  of  the  other  half  of  the  para- 
tungstate, until  a  portion  no  longer  gives  a  precipitate  with  hydro- 
chloric acid.  The  bulk  of  the  solution  is  then  filtered,  hydrochloric 
acid  is  added,  and  the  solution  is  boiled  and  repeatedly  saturated  with 
hydrogen  sulphide.  This  precipitates  the  molybdenum  as  sulphide, 
whilst  the  metatungstate  is  not  attacked.  The  solution  is  filtered, 
concentrated,  oxidised  with  a  few  drops  of  bromine  water,  and  neu- 
tralised with  soda ;  pure  sodium  paratungstate*  can  then  be  obtained 
from  it  by  crystallisation.  To  obtain  the  potassium  and  ammonium 
salts,  the  acid  should  be  prepared  by  adding  hydrochloric  acid  to  the 
sodium  salt,  and  then  neutralised  with  potash  or  ammonia. 

An  analysis  of  sodium  paratungstate  thus  prepared  ag-reed  better 
with  the  formula  5Na20,12W03,28H20  than  with  3Na20,7W03,16H20. 

C.  F.  B. 

Crystallised  Sodium  Titanates.  By  H.  CoRMiMBfflUF  (Gompt. 
rend.,  115,  823— 825).— The  titanates  2Na20,3Ti02;  Na20,2Ti02,  and 
!N'a20,3Ti02  are  obtained  by  heating  the  titanate  3NaoO,2Ti02,  with 
sodium  tungstate  containing  various  proportions  of  free  tungstic 
acid. 

The  sesquititanate  is  obtained  in  short  hyaline  or  milk-white  prisms 
by  heating  5  parts  of  normal  sodium  tungstate  at  800°  for  10  hours 
with  a  previously  fused  mixture  of  1  part  of  titanic  anhydride  and 
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2  parts  of  sodium  carbonate.  The  crystals  are  optically  active,  be- 
long to  the  monoclinic  system,  and  are  macled  after  the  manner  of 
felspars  ;  they  are  insoluble  in  water,  bnt  dissolve  slowly  in  cold 
hydrochloric  acid  and  more  rapidly  on  heating. 

The  bititanate  is  obtained  in  imperfect  crystals  of  similar  form  by 
heating  20  parts  of  normal  sodium  tungstate  and  5  parts  of  tungstic 
anhydride  with  a  previously  fused  and  finely  powdered  mixture  of 
4  parts  of  titanic  anhydride  and  8  parts  of  sodium  carbonate.  The 
crystals  are  insoluble  in  water  and  are  very  slowly  attacked  by 
cold  hydrochloric  acid,  but  dissolve  rapidly  when  heated  with  this 
acid. 

The  trititanate  is  obtained  in  long,  highly  birefractive  needles  by 
heating  10  parts  of  normal  sodium  tungstate  and  5  parts  of  tungstic 
anhydride  with  a  previously  fused  mixture  of  2  parts  of  titanic  an- 
hydride and  4  parts  of  sodium  carbonate.  It  is  almost  insoluble  in 
boiling  hydrochloric  acid,  and  in  sulphuric  acid  it  dissolves  about  as 
readily  as  titanic  anhydride. 

When  the  composition  of  the  fused  tungstate  approaches  that  of  the 
normal  tungstate,  rutile  separates  instead  of  a  titanate.  The  acid 
titanates  seem  unable  to  take  up  a  further  quantity  of  base,  even  when 
fused  with  highly  basic  tungstates.  C.  H.  B. 

Action  of  Antimony  on  Hydrochloric  acid.  By  A.  Ditte  and 
R.  Metzner  (Comjpt.  rend.,  115,  936 — 939). — Pure  antimony,  pre- 
cipitated by  tin  from  an  acid  solution  of  the  trichloride,  does  not 
attack  hydrochloric  acid  of  any  strength  at  any  manageable  tempera- 
ture, even  in  the  presence  of  platinum  or  gold  chloride.  In  the 
presence  of  oxygen,  however,  the  metal  is  slowly  dissolved,  but  the 
dissolution  takes  place  with  equal  facility  in  the  absence  of  the  acid. 

Jn.  ay. 

Double  Halogen  Compounds  of  Gold.  By  E.  Petersen  (/.  pr. 
Chem.  [2],  46,  328— 335).— Kriiss  and  Schmidt  (A.bstr.,  1888,  28, 
1256)  maintain  that  there  are  no  such  compounds  as  Au^CU  and 
Au2Br4,  the  products  of  the  action  of  chlorine  and  bromine  on  gold 
being  a  mixture  of  unaltered  metal  with  the  trichloride  and  tri- 
bromide  respectively.  The  author  points  out  that  water  or  ether,  as 
employed  by  Kriiss  and  Schmidt,  to  wash  out  the  trichloride  or  tri- 
bromide  is  inadmissible,  inasmuch  as  the  dichloride  and  dibromide  are 
decomposed  thereby.  He  uses  dry  absolute  alcohol  at  —20°  as  a 
solvent  for  any  trichloride,  and  he  obtains  considerable  evidence  that 
even  with  this  the  dichloride  is  being  slowly  decomposed.  The  ex- 
periments with  chlorine  were  conducted  substantially  as  directed  by 
Thomsen  (Abstr.,  1888,  559),  and  they  led  the  author  to  conclude 
that  by  the  action  of  a  rapid  current  of  chlorine  on  finely-divided 
gold,  without  the  application  of  external  heat  but  with  provision  for 
retaining  the  heat  developed,  aurosoauric  chloride,  AU2CI4,  together 
with  a  small  quantity  of  auric  chloride,  is  formed.  This  conclusion 
was  confirmed  by  a  tliermochemical  investigation. 

The  evidence  in  favour  of  Au2Br4  was  not  so  good,  inasmuch  as  no 
solvent  for  the  tribromide  could  be  found  which  would  not  decompose 
the  tribromide ;  but,  considered  in  conjunction  with  a  thermochemical 
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investigation,  it  was   sufficient  to   justify  tlie  author  in  concluding 
that  aurosoauric  bromide  also  has  a  separate  existence. 

A.  G.  B. 
Some  Platinum- Ammonium   Compounds.    By  0.   Carlgren 
and  P.  T.  Cleve  (Zeit.  anorg.  Ghein.,  1,  65 — 75). — By  the  action  of 
a    boiling    solution    of    snlphnrous    anhydride    on    the    iodonitrate, 

I  ^^Ptl'NHs'NHa'NOa,  the  following  two  complex  crystalline  sub- 

stances  are  formed  : — 

A.  (|^>PtI-NH3-NH3),SO,  +  PK^Hf.NH3>^^^- 

B.  PtSOs  +  '^PK^H3'nH3>^^^  +  ^^^^• 

A  forms  star-shaped  groups  of  ill-defined,  colourless  or  pale  yellow 
•crystals.    When  treated  with  hydrochloric  acid,  it  jieldi^  platodiamine 
chloride,  Pt(NH3'NH3*Cl)2  smd.  platinodiamine  iodocMoride, 
Pt(NH3-NH3Cl)2ClI; 

the  former  in  colourless  needles,  the  latter  in  brown  crystals.  When 
heated  with  3  per  cent,  hydrogen  peroxide,  it  yields  iodohydroxyjplatinO' 

■M-TT    ."M'TT 

diamine    sulphate^   H0*PtI<^T^rT^-p^-rT^]!>S04    +   H2O,   and    hydroxy- 

■M-TT   ."W"|T 

platinodiamine  sulphate^  Pt(OH)2<-vT-TT^-j^TT^>S04  +  4H0  ;  the  first 

in  small,  reddish-brown  combinations  of  the  cube  with  the  octahedron, 
the  second  in  long,  colourless  needles  with  inclined  end  faces,  and 
also  crystallised  with  IH2O,  in  large,  colourless  plates.  When 
treated  with  silver  nitrate,  it  yields  silver  iodide,  and  a  compound 

(PK1^^*^^\.^^S0.  +  Pt<^^^'^IVsO,  in  star-shaped 
V     ^NH3-NH3-N03>  ^NHo-NHs^  ^ 

groups  of  tetragonal  plates  (a  :  c  =  1  :  1"0257). 

B,  when  treated  with  silver  nitrate,  yields  two  crystalline  com- 
pounds, PtS03  +  SAgaSOs,  and  Pt(NH3-NH3-01)3,  the  first  directly, 
as  a  white  precipitate,  the  second  (platodiamine  chloride)  when  the 
solution  filtered  from  this  precipitate  is  treated  with  hydrochloric 
acid. 

The  action  of  hydrogen  peroxide  on  certain  compounds  was  then 
studied.  Hydroxyplatinodi amine  chloride,  Pt(OH)2(NH3*NH3Cl)2,  was 
obtained  both  by  decomposing  the  sulphate  with  barium  chloride  and 
by  the  action  of  hydrogen  peroxide  on  platodiamine  chloride ;  it 
forms  small,  colourless,  tabular,  monoclinic  crystals,  a  :  6  :  c  = 
1'5310  :  1  :  0'6702.  The  bromide  and  iodide,  with  analogous  formula?, 
were  prepared  from  the  sulphate  by  the  action  of  barium  bromide  and 
iodide  respectively ;  the  first  forms  short,  colourless  prisms  with 
pyramidal  end  faces,  the  second  tiny,  hexagonal  prisms.  The  nitrite, 
Pt(OH)2(NH3'N"H3*N02)2,  was  obtained  by  the  action  of  silver  nitrite 
upon  the  chloride  ;  it  crystallises  in  needles,  and  explodes  when  heated. 
The  nitrate,  Pt(OH)2(NH3*NH3*N03)2,  obtained  from  the  sulphate  and 
barium  nitrate,  or  from  platodiamine  nitrate  and  hydrogen  peroxide, 
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forms  dendritic  aggregates  of  flat,  rhombic  tables,  and  explodes 
when  heated. .  The  fsulphate,  Pt(OH)2(NH3'NH3)2S04,  was  obtained 
by  the  action  of  hydrogen  peroxide  on  platodiamine  sulphate,  both 
crystallised  with  4H2O,  as  described  above,  and  anhydrous  in  small 
prisms.  The  dichromate,  Pt(OH)2(NH3*NH3)2Cr207,  was  obtained  b}- 
the  action  of  hydrogen  peroxide  on  the  precipitate  formed  when 
potassium  dichromate  is  added  to  platodiamine  chloride.  It  is  a 
lemon-yellow  powder  which  explodes  when  heated.  C.  F.  B. 


Mineralogical   Chemistry. 


Vanadiferous  Lignite  in  the  Argentine  Republic.  By  J.  J.  J. 
Kyle  (Ghem.  News,  66,  211 — 212). — A  seam  of  lustrous,  non-fibrous, 
very  brittle,  black,  bituminous  coal  has  been  discovered  near  the  town 
of  San  Raphael,  province  of  Mendoza,  Argentine  Republic.  Thc^ 
sp.  gr.  of  the  coal  is  1'173,  and  its  proximate  composition  : — 

Loss  at  100°  2-05 

Volatile  matters 49*51 

Fixed  carbon 47-81 

Ash 0-63 


100-00 


The  ash  is  greenish,  and  has  the  following  percentage  composi- 
tion : — 


Soluble  in  acid. 

Insoluble  in  acid. 

Undetermined. 

V2O5. . . .      38-22 

Si02. . . .      13-70 

Traces  of  Mn, 

P2O5....        0-71 

Feo03...        9-42 

MgO,  CI,  and 

SO.,  ....      12-06 

AI2O3...       5-26 

loss,          1-33 

CaO  . . . .        8-44 

MgO...       0-83 

Fe203 .  . .       4-98 

AI2O3  . . .       3-32 
K2O....       1-73 

The  vanadium  is  nearly  all  soluble  in  alkali,  and  would  seem, 
therefore,  to  be  present  in  the  ash  chiefly  as  the  uncombined  pentoxide, 
partly  as  potassium  vanadate,  some,  also,  as  iron  or  aluminium  vana- 
date ;  and,  inasmuch  as  a  ton  of  this  coal  would  yield  4j  lbs.  of 
vanadium,  it  must  be  regarded  as  a  rich  source  of  vanadium  com- 
pounds. D.  A.  L. 

Artificial  Production  of  Zircon.  By  K.  v.  Chroustchoff 
(Jahrb.  f.  Min.,  1892,  ii,  Mem.  232— 236).— The  author  describes  an 
apparatus  he  has  devised  for  heating  aqueous  solutions  to  a  red  heat. 
Unlike  that  employed  by  Friedel  and  Sarasin,  which  consisted  of  a 
steel  tube  closed  at  both  ends  by  platinum  plates,  it  is  closed  at  one 
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end  only,  and  consists  of  a  cylindrical  platinum  crucible  enclosed  in, 
a  cast-steel  block,  the  lid  beino^  screwed  down  in  such  a  manner  as  to 
withstand  great  pressure.  Hitherto  but  two  experiments  have  been 
made  with  this  apparatus. 

In  the  first  experiment,  the  crucible  was  charged  with  gelatinous 
silica,  gelatinous  alumina,  and  gelatinous  zirconium  hydroxide.  It 
was  subjected  to  a  gradually  increasing  heat  for  six  days,  and 
allowed  to  cool.  The  residue  in  the  crucible  was  then  found  to 
consist  of  a  white  powder,  in  part  distinctly  crystalline.  The  crystals, 
exhibited,  under  the  microscope,  hexagonal  forms,  and  had  a  sp.  gr. 
of  2'87.     On  analysis,  they  yielded — 

SiOo.  Al2d3.  ZrOo.  H2O.  Total. 

53-65  23-76  14-54  7-86  99-81 

A  mineral  of  this  composition  is  unknown  in  nature.  It  may,  how- 
ever, be  described  as  a  zirconia-bearing  pyrophyllite. 

In  the  second  experiment,  the  crucible  was  charged  with  gelatin- 
ous silica  and  gelatinous  zirconium  hydroxide,  and  hermetically 
sealed.  It  was  heated  for  two  hours  by  12  bunsen  burners.  On 
cooling,  it  was  found  that  no  water  had  escaped.  The  crystals 
obtained  were  mostly  pyramidal,  and  gave,  on  analysis,  32-84  per 
cent,  of  silica  and  67-17  per  cent,  of  zirconia.  B.  H.  B. 

Cobaltiferous  Chalybite  from  Nennkirchen.  By  G.  Bod- 
lander  (Jahrb.  f.  Min.,  1892,  ii,  Mem.  236). — A  red  mineral,  occur- 
ring in  thin  layers  on  quartz  at  the  cobalt  mine,  near  Neunkirchen^ 
in  the  Siegen  district,  gave,  on  analysis,  the  following  results : — 


FeO. 

CaO. 

MgO. 

CoO. 

CO.. 

54-34 

1-21 

8-80    ' 

3-85 

41-55 

The  mineral  is  thus  a  spathic  iron  ore  containing  isomorphous. 
admixtures  of  carbonates  of  calcium,  magnesium,  and  cobalt,  its  red 
colour  being  due  to  the  last  named.  B.  H.  B. 

Crystallised  Slags  from  Raibl.  By  P.  P.  Heberdey  (Zeit. 
Kryst.  Min..  21,  56 — 73). — The  author  has  made  a  chemical  and 
crystallographical  examination  of  a  series  of  slags  from  the  Raibl 
lead  works,  collected  for  the  University  of  Vienna.  The  results  are 
of  interest  in  that  an  artificial  lead  zinc  chrysolite  has  been  observed, 
the  existence  of  which  has  hitherto  been  unknown.  Analysis  shows, 
this  mineral  to  have  the  formula  PbioZn7Mg2FeSiio04o. 

In  an  appendix  to  the  paper,  the  author  gives  analyses  of  the 
dolomite  in  which  the  Raibl  galena  deposits  occur.  In  this  dolomite, 
he  has  detected  distinct  traces  of  thallium  and  of  lithium. 

B.  H.  B. 

Artificial  Production  of  Garnet  (Melanite)  and  Sphene.    By 

L.  Michel  (Gompt.  rend.,  115,  830 — 83-2). — An  intimate  mixture  of 
10  parts  of  titaniferous  iron  ore,  10  parts  of  calcium  sulphide,  8  parts, 
of  silica,  and  2  parts  of  carbon  was  heated  in  a  graphite  crucible  at  a 
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temperature  of  1200°  for  about  five  hours,  and  allowed  to  cool  very 
slowly.  The  lower  part  of  the  regulus  consists  of  the  iron  sulphide 
FciSa,  with  some  granules  of  iron  carbide ;  the  upper  part  is  of 
porous  texture,  and  contains  vesicles  which  enclose  crystals  of  garnet 
«{nielanite),  sphene,  and  the  iron  sulphide. 

The  garnet  is  obtained  in  rhomboidal  dodecahedra  about  0'5  mm, 
in  diameter ;  hardness  7 ;  sp.  gr.  3'8.  They  are  dark  brown  with  a 
vitreous  lustre,  melt  to  a  black  magnetic  glass,  and  have  the  compo- 
sition Si02,  36-45  ;  FeA,  29-80 ;  and  CaO,  32-65  =  98-90. 

The  artificial  sphene  forms  translucid,  monoclinic_  prisms,  elongated 
-along  h'g'  or  (100)(010),  the  angle  mm  or  (110)(110)  being  113°  26', 
whilst  that  of  the  natural  crystals  is  113°  31'.  They  attain  a  length 
■of  4  mm.,  have  a  strong,  positive  birefraction  with  the  plane  of  the 
optical  axes  in  g\  a  reddish-brown  colour,  and  an  adamantine  lustre ; 
hardness  5 ;  sp.  gr.  3-4.  Their  composition  is  SiOo,  32-10 ;  TiOa, 
40-00;  CaO,  27-14;  FeA,  traces  =  99-24. 

Both  garnet  and  sphene  have  previously  been  obtained  artificially, 
but  never  by  this  method,  and  in  one  operation. 

The  iron  sulphide  FciSs  was  obtained  in  small  crystals  which 
seemed  to  belong  to  the  rhombic  system,  and  were  identical  in  their 
properties  with  those  obtained  by  Gautier  and  Hallopeau  (Abstr., 
1889,  677).  C.  H.  B. 

Friedelite  from  the  Sjo  Mine,  Sweden.  By  L.  J.  Igelstrom 
■(Zeit.  Kryst.  Min.,  21,  92—95). — Friedelite  has  been  found  by  the 
author  at  the  Sjo  mine,  Orebro,  Sweden,  in  association  with  haus- 
mannite  and  braunite.  An  analysis  of  the  mineral  gave  the  follow- 
ing results : — 

SiOo.        CI.        MnO.      FeO.      CaO.     MgO.      Mn.      H2O.      Total. 
34-36     3-00    45-88     1-35     1-50     1-50    279     9-00     99-38 

The  results  are  in  perfect  accord  with  those  of  analyses  of  friedelite 
from  Adervielle,  in  the  Pyrenees,  and  from  Harstigen,  in  Sweden, 
the  two  other  localities  at  which  this  interesting  mineral  has  been 
observed.  B.  H.  B. 

Minerals  of  the  Pyroxene  Group.  By  A.  Schmidt  {Zeit. 
Kryst.  Min.y  21,  1 — 55). — In  this  lengthy  paper,  the  author  gives 
the  results  of  a  careful  crystallogi'aphical  investigation  of  the 
members  of  the  monosymmetrical  series  of  the  pyroxene  group  which 
are  usually  known  as  diopsides.  His  researches  were  conducted 
with  the  following  minerals : — Diopside  from  the  Ala  Valley,  the 
white  and  green  diopsides  from  Achmatowsk,  the  diopsides  from 
Nordmarken  and  from  the  Ziller  Valley,  and,  lastly,  the  augites  of 
the  Arany  Mountains.  B.  H.  B. 

Chemical    Constitution    of   Hornblende.      By    H.    Haepcke 

{Jahrb.  f.  Mm.,  1892,  ii,  Ref.  404 — 406). — The  author  has  analysed 
eight  specimens  of  hornblende,  all  of  which  were  found  to  contain 
alkalis.     According  as  they  are  free  from  sesquioxides  or  not,  they 
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appear  to  be  isomorplious  mixtures  of  bisilicates  or  of  normal  silicates. 
In  almost  all  cases  the  results  were  influenced  by  the  presence  of 
large  amounts  of  mica  in  the  hornblendes  CKamined,  so  that  the 
existence  of  hornblende  formed  exclusively  from  normal  silicates  is 
«till  open  to  question.  B.  H.  B. 


Physiological    Chemistry, 


Influence  of  Light  on  Gas  Exchange.  By  C.  A.  Ewald  (/. 
Fhysiol,  13,  847 — 859). — -Taking  the  average  of  17  experiments,  the 
carbonic  anhydride  excreted  by  curarised  frogs  in  the  light  exceeds 
that  produced  in  the  dark  by  less  than  2  per  cent.,  the  ratio  being 
100  :  985.  If  two  series  are  thrown  out,  where  slight  muscular 
■movements  occurred,  the  animals  being  incompletely  under  the 
influence  of  the  drag,  the  ratio  of  the  remaining  15  is  100  :  99,  a 
difference  which  comes  within  experimental  error.  Muscular  action 
being  eliminated,  light  does  not  in  any  appreciable  way  inflaence  the 
excretion  of  carbonic  anhydride.  W.  D.  H. 

Gaseous  Tension  in  the  Blood  and  Serum  of  Peptonised 
Animals.  By  Y.  Grandis  (Real.  Accad.  Line,  7,  ii,  471—478).— 
By  the  peptonisation  of  animals,  the  blood  acquires  the  property  of 
giving  up  a  larger  quantity  of  carbonic  anhydride  than  usual  in  its 
passage  through  the  lungs.  The  gaseous  tension  and  other  proper- 
ties of  the  blood  were  examined  in  Gaule's  apparatus,  and  in  order  to 
ensure  absence  of  oxygen,  the  blood  was  drawn  from  the  asphyxiated 
animal ;  the  gas  obtained  in  this  way  consisted  principally  of  carbonic 
anhydride  mixed  with  a  little  nitrogen.  Comparative  experiments 
were  made  on  dogs  both  before  and  after  injection  of  the  peptone 
solution.  It  was  found  that  blood  drawn  from  the  right  auricle  has 
a  greater  gaseous  tension  than  normal  blood  from  the  same  source ; 
the  reverse  is  true  of  blood  drawn  from  the  carotid. 

Experiments  on  the  amount  of  free  and  combined  carbonic  anhydr- 
ide in  the  serum  of  peptonised  blood,  show  that  the  former  is  slightly 
greater  than  in  the  normal  blood  serum  ;  the  quantity  of  combined 
carbonic  anhydride  in  the  serum  is  considerably  diminished  by 
peptonisation.     Tables  are  given  supporting  the  author's  conclusions. 

W.  J.  P. 

Elimination  of  Carbonic  Oxide.  By  L.  de  S4int-Martin- 
{Gompt.  rend.,  115,  835 — 839). — Rabbits  were  allowed  to  breathe  for 
15  to  20  minutes,  through  a  canula  inserted  in  the  trachea,  a  mixture 
of  2  litres  of  oxygen  with  70  c.c.  of  carbonic  oxide,  and  the  quantity 
of  oxygen  absorbed  was  determined  by  analysis  of  the  gas  remaining 
in  the  flexible  india-rubber  bag  in  which  the  original  mixtare  was 
contained.  The  rabbits  were  then  allowed  to  breathe  pure  oxygen, 
the  exhaled  gas  being  all  collected,  and  the  carbonic  oxide  in  it 
-estimated. 


132  ABSTRACTS  OF  CflEM[CAL  PAPERS. 

The  elimination  is  afc  first  very  rapid,  but  quickly  diminishes, 
becoming  very  slight  at  the  end  of  the  third  hour.  From  5  to  6  per- 
cent, of  the  absorbed  carbonic  oxide  is,  however,  never  eliminated  as 
such,  but  undergoes  alteration  in  the  living  tissues,  and  is  probably 
converted  into  carbonic  anhydride.  .  C.  H.  B, 

Influence  of  Increased  or  Diminished  Consumption  of 
Food  and  of  the  Salts  added  to  the  Food,  on  Digestion  and 
Resorption.  By  H.  Weiske  (Landiu.  Versuchs-Stat.,  41,  145 — 1G4). 
— In  order  to  ascertain  the  power  of  digestion  and  resorption  for  oats, 
the  solid  excrement  of  five  of  the  rabbits  used  in  the  last  experiment 
(Abstr.,  1892,  647),  namely,  K  (fed  with  oats  alone),  M  (fed  with 
oats  and  calcium  phosphate), /(oats  and  sodium  hydrogen  phosphate), 

0  and  N  (oats  and  sodium  citrate),  was  collected  for  sixteen  succes-^ 
sive  days,  weighed,  and  analysed.  The  amount  of  protein  difPered 
consideraialy,  being  least  in  K  and  M  (4* 75  and  5*25  per  cent.),  and 
highest  in  0,  N,  and  /  (10*81  per  cent.).  /  gave  also  the  highest 
amount  of  ether  extract  (4'07),  JVand  0  the  least  (1*74  and  1'55  per 
cent.).  The  amounts  of  substance  soluble  in  warm  water  and  in 
artificial  gastric  juice  were  also  determined  :  the  amount  of  soluble 
substance  (in  water)  was  nearly  twice  as  much  in  [the  case  of  the 
excrement  from  /  as  in  the  others,  whilst  the  substance  soluble  in 
gastric  juice  was  much  greater  in  N  and  0  than  in  K  and  M.  The 
amount  of  food  consumed  by  the  five  rabbits  during  the  experiment 
was  about  equal,  amounting  (for  the  16  days)  to  884 — 890  grams 
of  air-dry  oats.  For  M,  the  food  was  about  sufficient,  whilst  all  the 
others  lost  weight,  K  125,  /  540,  N  885,  and  0  300  grams,  in  three 
months.  When  the  results  with  K  (which  had  no  salts)  are  com- 
pared with  an  earlier  experiment  {Landw.  Jahrh.,  21,  796),  in  which 
the  rabbit  was  similarly  fed,  except  that  it  had  100  grams  of  oats 
daily,  instead  of  55*5  grams,  as  in  these  experiments,  a  great  differ- 
ence is  found  in  the  digestion  coefficients  (except  ether  extract), 
indicating  that  with  the  same  foods  the  amounts  digested  are  much 
less  when  large  amounts  of  food  are  consumed.  Tables  are  given, 
showing  the  digestion  coefficients  obtained  with  the  five  rabbits ; 
there  are  difi'erences,  but  they  are  not  great,  and  are,  moreover,, 
irregular,  except  as  regards  the  protein,  which  is  highest  in  the  case 
of  K,  the  next  highest  being  M,  whilst  J,  N,  and  0  differ  most 
from  K. 

A  fresh  series  of  experiments  was  made,  in  which  five  rabbits, 
about  seven  months  old,  were  fed  with  oats,  ad  libitum;  four  of  them,. 
Nos.  2 — 5,  having,  respectively,  each  day,  0"1,  025,  0*5,  and  075  gram 
of  sodium  citrate ;  No.  1  having  none.     Each  of  the  rabbits  consumed 

1  kilo,  of  oats  in  10  days,  after  which  their  appetites  began  to  fail, 
especially  in  the  case  of  4  and  5.  Tables  are  given  showing  the 
amounts  of  oats  consumed  during  the  whole  period  of  49  days,  the 
increase  of  weight,  and  the  weight  and  composition  of  the  excrement 
of  each  rabbit.  The  digestion  coefficients  show  only  slight  differ- 
ences, as  if  the  addition  of  sodium  citrate  had  been  without  effect.. 
But  when  the  amounts  of  food  consumed  daily  are  considered,  it  is- 
seen    that  the   presence    of  citrate  in  Experiments  2 — 5- caused  an 
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increasing  dirainntion  in  the  amount  of  food  consumed,  and  that 
instead  of  the  food  being  more  completely  digested,  as  the  amount 
diminished  (as  was  observed  when  different  amounts  of  oats,  both 
without  salts,  were  consumed),  the  using  up  of  the  food  was  the 
same. 

An  examination  of  the  blood  of  the  rabbits  at  the  end  of  the  experi- 
ment gave  the  following  results  : — No.  1  contained  5*78  per  cent., 
No.  5,  5'90  per  cent,  of  ash.     The  ash  contained — 

K2O  per  cent.      NaoO  per  cent.     CaO  per  cent. 

1, 21-68  "38-21  1-14 

5 18-63  35-65  068 

results  which  agree  with  those  of  W.  B9ckmann,  who  found  that 
sodium  citrate  had  the  power  of  withdrawing  sodium  and  potassium, 
<fec.,  from  the  body.  ■  N.  H.  M. 

Proteids  of  Kidney  and  Liver  Cells.  By  W.  D.  Halliburton 
{J.  Fhysiol,  13,  806 — 846). — Contrasting  the  proteids  found  in  the 
liver  and  kidney  with  those  found  in  the  simpler  animal  cells,  such 
as  lymph  cells  (Abstr.,  1888,  974),  the  following  general  conclusions 
are  arrived  at : — 

1.  Albumin  is  either  absent  (kidney)  or  present  in  the  merest  traces 
(liver,  lymph  cells). 

2.  The  proteids  present  fall  into  two  classes  ;  nucleo-albumins  and 
globulins. 

3.  The  nucleo-albumin  of  lymph  cells,  and  of  the  kidney,  is  obtain- 
able by  two  methods :  (a.)  The  finely-divided  organ  is  extracted 
with  distilled  water  for  24  hours,  and  this  solution  precipitated  by 
weak  acetic  acid.  The  substance  so  obtained,  called  "  tissue 
fibrogen,"  by  Wooldridge,  is  a  mixture  or  loose  compound  of  nucleo- 
albumin  with  lecithin.  (6.)  The  finely- divided  organ  is  ground  up 
in  a  mortar  with  sodium  chloride,  and  the  resulting  viscous  mass 
poured  into  excess  of  distilled  water.  The  nucleo-aibumin  rises  to 
the  surface  of  the  water.  That  the  material  prepared  by  the  two 
methods  is  identical  is  shown  by — 

i.  The  result  of  gastric  digestion,  leading  to  an  insoluble  residue  of 
nuclein.  ii.  After  extraction  of  the  organ  by  one  method,  the  residue 
yields  only  traces  by  the  other,  iii.  The  heat  coagulation  temperature 
is  the  same,  namely,  63 — 65°,  in  the  case  of  the  kidney,  iv.  Phos- 
phorus estimation  in  both  cases  gives  the  same  result;  in  the  case  of 
the  kidney  0-37  per  cent. 

4.  The  liver  nucleo-albumin  is  obtainable  in  small  quantities  only, 
and  only  by  the  first  method  just  described;  it  is  remarkable  for  its 
high  percentage  of  phosphorus,  1*45  per  cent. 

5.  All  these  produce  intravascular  clotting  when  injected  into  the 
circulation  in  rabbits.  They  do  so  even  after  the  removal  of  the 
lecithin.  This  may  be  because  nucleo-albumin  is  the  mother  sub- 
stance of  fibrin  ferment  (Pekelharing,  Abstr.,  1892,  1112)  ;  or  partly 
because  these  substances  dissolve  the  white  corpuscles. 

6.  The  nucleo-albumins  give  none  of  the  reactions  of  a  proteose  or 
peptone  (compare  Wright,  Abstr.,  1892,  646). 
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7.  In  all  these  varieties  of  cells  there  is  a  globulin  which  is 
coagulated  by  heat  at  about  48 — 50°.  There  is,  in  addition  to  this, 
in  the  liver  cells,  a  globulin,  which  is  coagulated  by  heat  at  about 
70°. 

8.  Peptone,  proteose,  pepsin,  myosin,  and  mucin  are  absent  from 
both  liver  and  kidney  cells. 

9.  The  prote'id  formerly  called  cell-globulin  /3  by  the  author  is  a 
nucleo- albumin,  although  whether  it  is  the  same  as,  or  different 
from,  that  already  mentioned,  must  be  subject  of  renewed  research. 

10.  Liver  and  kidney,  when  fresh  and  blood-free,  have  an  alkaline 
reaction.  Like  muscle  and  lymph  cells,  they  turn  acid  in  a  short 
time.  W.  D.  H. 

Mucin  in  Bone.  By  R.  A.  Young  {J.  Physiol,  13,  803—805). — 
Ebner  (Arch.  milr.  Anat.,  29)  having  shown  the  close  analogy  of  the 
decussating  fibres  in  bone  to  the  white  fibres  of  connective  tissue,  and 
that  they  are  not  calcified,  it  appeared  necessary  to  investigate  whether 
the  matrix  in  which  they  are  imbedded  is  completely  calcified  or 
not.  This  question  may  be  most  readily  solved  by  ascertaining  whether 
mucin,  the  most  abundant  constituent  of  the  uncalcified  matrix  of 
connective  tissue,  is  present  or  absent.  The  dense  compact  tissue  of 
bone  was  used  (care  being  taken  to  strip  o£F  all  the  periosteum),  and 
not  the  spongy  bone,  as  it  is  very  difficult  to  free  the  latter  from  ad- 
mixture with  marrow,  and  it  has  been  shown  by  Rustitzky  (Centr, 
imed.  Wiss.,  1872,  562)  that  the  marrow  of  some  bones  yields  mucin. 
The  bone  was  used  either  in  the  form  of  fine  shavings  or  in  powder, 
and  was  covered  with  excess  of  lime  water  or  baryta  water  (diluted 
with  4  parts  of  water).  The  mixture  was  left  for  three  or  four 
days  (being  frequently  stirred),  and  then  filtered.  The  filtrate  was 
treated  w4th  acetic  acid  of  various  strengths,  but  in  no  case  was  there 
any  precipitate.  Thus,  ordinary  compact  bone,  unlike  the  other  connec- 
tive tissues,  contains  no  mucin,  and  from  this  it  appears  that  in  the 
process  of  ossification  the  connective  tissue  ijiatrix  is  completely 
calcified.  W.  D.  H. 

Lacto-globulin.  By  R.  T.  Hewlett  (/.  Physiol,  13,  798—802).— 
Sebelien  stated  that  ordinary  cows'  milk  contains  a  small  quantity  of 
globulin  (precipitable  by  saturation  with  magnesium  sulphate  after 
the  caseinogen  has  been  precipitated  by  saturation  with  sodium 
chloride). 

Halliburton  (Abstr.,  1891,  339)  found  that  this  precipitate  does 
occur,  but  considered  it  to  be  a  portion  of  the  lactalbumin  precipitated 
by  the  saturation  with  two  salts. 

Sebelien  (Abstr.,  1991,  951)  having  reaffirmed  his  original  state- 
ments, the  present  research  was  undertaken  to  test  their  accuracy. 
The  following  conclusions  are  arrived  at : — 

1.  Sodium  chloride  is  a  more  perfect  precipitant  of  caseinogen  than 
magnesium  sulphate. 

2.  Caseinogen  in  milk  is  not  completely  precipitated  by  saturation 
with  either  sodium  chloride  or  magnesium  sulphate,  a  small  quantity 
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i-emainlng  in  solution,  and  this  is  precipitable  bj  warming  to  35°,  or 
by  saturation  with  a  second  neutral  salt. 

3.  This  residual  caseinogen  is,  possibly,  more  intimately  associated" 
with  the  calcium  salts  in  milk  than  the  rest  of  the  caseinogen,  as 
the  precipitate  is  found  to  be  mixed  with  a  considerable  quantity 
of  calcium  sulphate ;  this  is  more  abundant  when  the  milk  is 
first  saturated  with  magnesium  sulphate,  and  then  with  sodium- 
chloride. 

4.  This  residual  caseinogen  forms  the  greater  part  of  Sebelien's 
lacto-globulin ;  there  is,  however,  a  very  small  quantity  of  a  true 
globulin  present ;  it  is  precipitated  by  dialysis,  and  by  saturation^ 
with  neutral  salts,  coagulable  by  heat,  and  not  by  rennet. 

5.  In  order  to  prepare  pure  lacto-albumin,  it  is  necessary  to  dialyse- 
its  solution  for  some  time  to  precipitate  remaining  traces  of  caseinogen, 
and  globulin.  W.  D.  H» 

Microchemical  Localisation  of  Phosphorus  in  the  Tissues. 

By  L.  LiLiENFELD  and  A.  Monti  (Zeit.  physiol.  Ghem.,  17,  410 — 424). 
— The  importance  of  phosphorus  in  bio-chemistry  is  very  great :  for ' 
not  only  inorganic  phosphates   occur,  but   organic   compounds    like 
lecithin,  protagon,  and  nuclein. 

The  method  recommended  for  detecting  this  element,  micro- 
chemically,  in  the  tissues  is  the  following : — 

The  organ  or  tissue  must  be  fresh ;  the  preparation  is  placed  in  a 
solution  of  ammonium  molybdate,  and  is  left  there  for  minutes  or- 
hours,  according  as  to  whether  the  phosphorus  is  in  a  simple  or- 
coraplex  union.  The  pieces  of  tissue,  which  appear  yellow  to  the 
eye  if  much  phosphorus  is  present,  are  then  washed  with  water  con- 
taining a  little  pyrogallol,  until  the  liquid  no  longer  takes  a  brown- 
yellow  tint,  but  remains  clear.  The  pieces  are  then  placed  in  20  per 
cent,  pyrogallol ;  this  reduces  the  phosphomolybdic  acid,  and  leads  to- 
yellow,  brown,  or  black  coloration,  according  to  the  amount  of 
phosphorus  present.  After  a  few  minutes,  the  preparation  is  again' 
washed,  and  examined  microscopically  in  water,  or  it  may  be  passed 
through  alcohol  into  xylene,  and  mounted  in  balsam. 

Por  sections,  the  following  modification  is  recommended : — The- 
sections  are  taken  directly  from  the  molybdate  to  an  ethereal  solution 
of  pyrogallol.  The  coloration  is  not  so  diffused  as  when  water  is  used 
in  washing. 

The  method  was  found  to  give  good  results  with  substances  like- 
nucleic  acid  rich  in  phosphorus,  whilst  it  gave  negative  results  with 
proteids  free  from  phosphorus.  It  was  then  applied  to  cells  and 
tissues  with  the  following  results  : — 

1.  Cells  in  general.  The  nucleus  is  deeply  coloured,  especially  the- 
karyomicrosomes,  and  the  optical  sections  of  the  nuclear  network. 
The  protoplasm  is  coloured  also,  but  less  intensely.  In  cell  division, 
it  is  the  chromatic  fibres  which  are  most  stained.  This,  however,  was. 
in  vegetable  cells.  In  the  cells  of  the  testis,  the  protoplasm  is  so  rich 
in  phosphorus  that  hardly  any  distinction  between  it  and  the  nucleus 
could  be  made  out.  The  cell  membrane  of  plant  cells  is  not  coloured  - 
the  crystals  of  plant  vitellin  are  deeply  coloured. 
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2.  Bacteria  are  coloured  a  weak  brown. 

3.  Epithelial  cells  of  the  frog  and  salamander's  epidermis. — The 
nucleus  is  coloured  ;  in  the  deeper  layers  the  cytoplasm  is  coloured 
also,  but  less  deeply;  on  the  surface,  when  mucin  is  being  formed, 
it  is  not  coloured. 

4.  Hydra. — Here  also  the  nuclei  are  better  stained  than  the  proto- 
plasm. 

5.  Spermatozoa. — The  head  is  intensely  coloured;  the  rest  not. 
In  dog's  spermatozoa  the  hinder  part  of  the  head  is  most  coloured. 

6.  Blood. — The  red  corpuscles  are  stained  a  deep  yellow-brown, 
due  probably  to  lecithin.  The  leucocytes  behave  like  other  cells; 
their  nucleus  is  darkly,  their  cytoplasm  faintly,  coloured.  The 
platelets  are  dark  brown. 

7.  Connective  tissues. — Here  the  nuclei  of  the  cells  stand  out 
promiijently.. 

8.  Bone. — The  large  amount  of  phosphates  here  rendered  the 
observations  valueless. 

9.  Cartilage. — The  matrix  is  free  from  phosphorus ;  the  cells  con- 
tain it,  especially  their  nuclei. 

10.  Nerve  cells. — Here  the  nuclei  are  less  coloured  than  the  cyto- 
plasm. 

11.  Kidneys. — The  w^hole  cytoplasm  is  rich  in  phosphorus ;  this  is 
probably  due  to  phosphates  passing  into  the  urine. 

12.  Muscle. — The  deep  colour  readily  produced  here  is  also  probably 
due  to  phosphates.  The  coloration  is  most  marked  in  the  dark  stripes. 

W.  D.  H. 
Lactic  acid  in  Blood  and  Urine.    By  T.  Ieisawa  (Zeit.  phydol. 
Chem.,  17,  340 — 352). — The  results  of  this  research  may  be  summed 
up  as  follows : — 

1.  Lactic  acid  is  always  present  in  blood  removed  from  the  dead 
body. 

2.  In  urine  drawn  off  from  men  shortly  before  death,  lactic  acid 
was  found  three  times  in  seven  cases. 

3.  The  presence  of  lactic  acid  in  blood  corpuscles  and  pus  was  also 
noted. 

4.  In  blood  drawn  freshly  from  the  veins  of  a  dog,  lactic  acid  was 
found  in  each  experiment. 

5.  In  artificially  produced  ansomia,  the  amount  of  lactic  acid  in  the 
blood  rises  in  proportion  to  the  lessening  of  oxidation  processes. 

Crystals  of  potassium  di hydrogen  phosphate  were  prepared  from 
liver  and  pancreas  :  the  acidity  of  dead  organs  is  probably  partly 
•explicable  in  this  way.  W.  D.  H. 

Action  of  Phosphorus  and  of  Arsenious  Anhydride  on  the 
Animal  Organism.  By  T.  Araki  (Zeit  physiol.  Chem.,  17,  311— 
339).— In  previous  researches  (Abstr.,  1891,  1125,  1392;  1892,  517, 
1113)  it  has  been  shown  that  vainous  circumstances  tending  to  a 
diminution  of  oxidation  processes  in  the  body  lead  to  the  appearance  of 
lactic  acid  in  the  urine  ;  the  present  commuication  is  a  continuation 
•of  these,  the  experiments  being  performed  on  dogs  and  rabbits.  The 
phosphorus  was  administered  dissolved  in  olive  oil,  subcutaneously  ; 
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the  arsenioiis  anhydride  was  mixed  with  the  food.  In  the  case  of 
phosphorus  poisoning,  lactic  acid  appears  quickly  after  the  poison  is 
given ;  the  amount  varies,  and  the  variations  show  no  relation  to  the 
liver  affection  produced.  The  amount  of  lactic  acid  in  the  urine 
may  be  increased  by  combining  carbonic  oxide  poisoning  with  that 
produced  by  phosphorus.  Jaundice  sets  in  later;  it  is  almost 
entirely  bile  pigment  only  that  passes  into  the  urine. 

The  appearance  of  lactic  acid  in  the  urine  cannot  be  explained  on 
the  grounds  of  anaemia.  The  amount  of  blood  pigment  varies  but 
little.  It  is  probably  due  to  the  diminished  activity  of  the  heart,  and 
thus  indirectly  to  a  lessening  of  oxidation  processes  by  the  slowing  of 
the  circulation  through  the  lungs  and  tissues. 

Glucose  is  seldom  formed  in  the  urine,  thus  contrasting  with 
carbonic  oxide  poisoning.     Leucine  and  tyrosine  were  never  found. 

The  action  of  arsenious  acid  is  precisely  similar,  only  rather  slower 
in  onset.  W.  D.  H. 

Putrefaction  in  the  Intestines.  By  0.  Schmitz  (Zeit.  physiol. 
Ghem.,  17,  401— 403).— Rovighi  (Abstr.,  1892,  226),  Winternitz 
(ihid.,  1116),  and  others  have  stated  that  a  diet  of  milk  or  kephir 
lessens  the  ethereal  hydrogen  sulphates  in  the  urine.  This  has  been 
ascribed  to  the  lactic  acid  produced  from  the  milk  sugar  acting  as  an 
antiseptic  in  the  intestines. 

The  present  communication  states  :  — 

1.  That  feeding  with  lactose,  mixed  with  the  ordinary  diet,  cauaes 
no  lessening  of  the  output  of  ethereal  hydrogen  sulphates. 

2.  Administration  of  free  hydrochloric  acid  with  the  food  causes, 
in  dogs,  no  lessening  of  the  ethereal  hydrogen  sulphates  in  the 
iirine. 

3.  In  man,  however,  40  or  50  drops  of  a  10  per  cent,  solution  of 
hydrochloric  acid,  given  in  the  day,  lessen  the  output  of  these 
sulphates  by  as  much  as  40  per  cent.  This  is  in  accordance  with  the 
observations  of  Biernacki  (Deut.  Arch.  klin.  Med.,  49,  Heft  1). 

4.  The  constituent  of  milk  and  kephir,  which  produces  the  lessen- 
ing in  the  output  of  these  sulphates  is  casein.  Feeding  dogs  on 
freshly  precipitated  casein  produces  this  result.  W.  D.  H. 

Ptomaines  from  the  Urine  in  Erysipelas  and  Puerperal 
Fever.  By  A.  B.  Griffiths  {Oompt.  rend.,  115,  667— 669).— See  this 
vol.,  i,  183. 
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Interchange  of  Carbonic  Anhyride  and  Oxygen  between 
Plants  and  the  Atmosphere.  By  T.  Schloesing,  Jun.  (Gompf. 
rend.,  115,  881 — 883). — The  plants  were  grown  in  sealed  vessels  in  a 
soil  of  quartz  sand  mixed  with  a  little  chalk,  and  were  watered  with 
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fertilising  solution.  The  uppermost  layer  of  the  soil  was  ignited  to 
prevent  the  growth  of  algae,  but  even  then  a  blank  experiment  showed 
that  a  slight  amount  of  carbonic  anhydride  was  absorbed,  and  oxygen 
evolved. 

After  the  seeds  were  sown,  the  air  was  exhausted  from  the  vessel 
and  replaced  by  known  quantities  of  pure  nitrogen  and  oxygen,  and 
during  the  growth,  the  composition  of  this  atmosphere,  small  samples 
of  which  were  withdrawn  and  analysed  from  time  to  time,  was  ad- 
justed by  adding  known  quantities  of  carbonic  anh^^dride,  or  removing 
known  quantities  of  oxygen  by  circulation  over  a  known  weight  of 
red-hot  copper.  The  total  volume  of  the  gas  was  again  measured  at 
the  end  of  the  experiment. 

Plants  of  large-leaved  cress  from  0'0437  gram  of  seed  absorbed  in 
47  days  from  the  sowing  at  the  end  of  April,  11 71*5  c.c.  of  carbonic 
anhydride,  and  gave  out  15634  c.c.  of  oxygen,  or  in  the  ratio  of 
0*75  : 1.  Plants  of  feather-grass  (houque  laineuse)  from  O'Oo  gram  of 
seed  absorbed  in  43  days,  1501  c.c.  of  carbonic  anhydride,  and  gave 
out  1836  c.c.  of  oxygen,  or  in  the  ratio  of  0*82  ;  1.  Jn.  W. 

Absorption  of  Free  Nitrogen  by  Plants.  By  T.  Sohloesing, 
Jun.,  and  E.  Laurent  (Gompi.  rend.,  115,  732 — 735;  Duclaux,  ibid., 
735 — 736;  andBERTHELOT,  t6i(^.,  737 — 738). — Schloesing  and  Laurent 
have  investigated,  by  the  methods  previously  described,  the  absorp- 
tion of  free  nitrogen  by  soils  on  which  are  growing  various  algae,  the 
precise  nature  of  the  algae  being  determined  by  Bornet.  With  culti- 
vations of  Nostoc  punctiforme,  N.  minutum,  Brachythecliiuvi  rutahulum, 
and  Barhula  muralis,  in  some  cases  separate,  in  others  mixed  in  pairs, 
the  absorption  of  atmospheric  nitrogen  was  very  distinct,  but  no 
such  absorption  was  observed  with  cultivations  of  the  similar  alga 
Microcoleus  vaginatus.  Estimation  of  the  carbon  and  nitrogen  in  the 
superficial  layer  of  the  soil  indicates  that  the  nitrogen  absorbed  is 
found  in  the  tissues  of  the  plants,  the  energy  required  being  provided 
through  the  medium  of  the  chlorophyll. 

It  follows  that  the  absorption  of  atmospheric  nitrogen  is  effected  by 
the  lower  vegetable  organisms  at  the  surface  of  the  soil,  and  not,  as 
Berthelot  supposes,  through  the  influence  of  microbes  in  the  body  of 
the  soil 

Duclaux,  at  whose  suggestion  Schloesing  and  Laurent  undertook 
these  investigations,  points  out  that  the  occurrence  of  algae  and  lower 
organisms  at  the  surface  of  the  soil  had  frequently  been  observed  by 
Berthelot  and  others,  but  that  their  true  function  had  been  over- 
looked. 

Berthelot  points  out  that  in  one  of  his  earlier  papers  he  showed 
that  the  absorption  takes  place  both  at  the  surface  of  the  soil  and 
throughout  the  mass,  and  he  contends  that,  although  Schloesing  and 
Laurent  have  proved  that  certain  algae  and  other  lower  organisms 
containing  chlorophyll  have  the  power  of  absorbing  free  nitrogen, 
they  have  advanced  no  evidence  that  this  power  is  not  also  shared  by 
colourless  lower  organisms  which  seem  to  contain  no  chlorophyll  (as 
in  his  own  experiments  with  humic  acid)  and  which  occur  below  the 
surface  of  the  soil,  C.  H,  B, 
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Colouring  Matter  of  Pollen.  By  G.  Bert  rand  and  G.  Poirault 
(Compf.  rend.,  115,  828 — 830). — Yellow  and  orange  pollen  from 
various  flowers,  with  the  exception  of  dry  pollen,  such  as  that  of 
(Jrticce,  Graminece,  and  the  like,  contain  carotene,  which  can  be  ex- 
tracted with  light  petroleum,  and  is  identical  with  the  carotene 
from  other  sources.  Colorimetric  estimation  indicates  that  the  oily 
drops  on  the  surface  of  the  pollen  of  Verbascum  thapsiforme  contain 
not  less  than  (vO  per  cent,  of  carotene,  which  is  a  relatively  high  pro- 
portion. The  carotene  occurs  in  the  oily  drops  that  cover  the  surface 
of  the  pollen  grains,  and  it  is  not  improbable  that  the  odour  of  the 
product  of  the  spontaneous  oxidation  of  the  carotene  is  attractive  to 
insects.  C.  H.  B. 

Carbohydrates  in  Leguminous  Seeds.  By  K.  Schulze  (Landw. 
Versuchs-Stat.,  41,  207 — 229). — It  is  probable  that  /J-galactan  is 
present  in  the  seeds  of  Pisum  sativum,  Vicia  sativa,  and  V.  faha,  and 
that  paragalactan  occurs  in  Pisum  sativum,  Vicia  faba,  and  in  Soja 
hispida,  although  both  have  hitherto  been  prepared  from  the  seeds  of 
Livpinus  liUeus. 

^-Galactan  (lupeose,  Abstr.,  1892,  1171)  gives  no  precipitate  with 
sodium,  ammonium,  and  magnesium  sulphates,  and  with  ammonium 
phosphate,  and  is  therefore,  perhaps,  not  a  colloid  substance  (compare 
G.  Pohl,  Zeit.  physiol.  Chem ,  14,  154).  On  the  other  hand,  all 
attempts  to  obtain  it  in  a  crystalline  form  failed.  In  this  respect,  it 
differs  from  stachyose,  as  well  as  in  its  behaviour  towards  strontium 
hydroxide  which  precipitates  /3-galactan  and  towards  hot  dilute  sulph- 
uric acid.  Whilst  stachyose  yields  galactose,  grape  sugar,  and  fruit 
sugar,  /:J-galactan  yields  galactose,  fruit  sugar,  and  at  least  one  other 
glucose,  but  no  grape  sugar.  The  formula  of  /^-galactan  is  probably 
C24H41O22  or  CasHeoOas.  The  amount  of  /:?-galactan  in  lupin  seeds  was 
estimated  (Landiv.  VersucJis-Stat.,  39,  283)  by  boiling  an  aqueous 
extract  with  dilute  hydrochloric  acid,  extracting  the  glucose,  and  cal- 
culating the  amount  of  /3-galactan,  on  the  assumption  that  100  parts 
of  /3-galactan  yield  111  parts  of  glucose:  a  percentage  of  10'20  was 
found.  Inasmuch  as  fruit  siigar  is  also  found,  it  is  obvious  that  the 
result  was  too  low ;  in  fact  only  about  80  per  cent,  of  the  theoretical 
amount  of  glucose  is  actually  produced.  The  percentage  of  /3-gal- 
actan would  thus  be  12"75  (instead  of  10"20).  Almost  the  same 
results  (13"12and  12'44)  were  obtained  with  other  samples  of  seeds  by 
comparing  the  results  obtained  from  the  aqueous  extracts  with  that 
obtained  with  /3-gaIactan  itself  Another  determination  by  means  of 
the  amount  of  mucic  acid  obtained  by  oxidation  with  nitric  acid,  gave 
the  percentage  11*2.  The  results  indicate  that  ./3-galactan  is  the  only 
soluble  carbohydrate  which  occurs  in  lupin  seeds  in  any  quantity. 

When  paragalactan  is  hydrolysed,  arabinose  is  formed  as  well  as 
galactose,  and  it  is  suggested  that  the  name  of  paragalactan  should 
be  altered  to  paragaladoaraban.  It  was  already  shown  {Landw. 
Versuchs-Stat.,  36,  447)  that  this  substance  is  very  easily  altered  by 
acids,  and  it  seemed  desirable  to  examine  the  behaviour  of  the  sub- 
stance towards  Hoffmeister's  reagents  for  cellulose  (Landdv.  Jahrb., 
17,  239).    For  this  purpose,  the  residue  obtained  by  extracting  finely- 
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powdered  lupin  seeds  with  ether,  then  with  dilute  aqaeous  potash, 
and  finally  with  water,  was  employed.  This  residue  contained  crude 
protein  (3-38),  non-nitrogenous  substance  (85-72),  and  ash  (1090  per 
cent.).  When  treated  successively  with  a  mixture  of  hydrochloric 
acid  and  potassium  chlorate,  and  with  hot,  dilute  ammonia,  an  average 
amount  of  25"71  per  cent,  of  cellulose  was  obtained  (30  per  cent,  of 
the  non-nitrogeueous  constituents  of  the  residue).  Glacial  acetic 
acid  at  90°  (Hoffmeister's  method  for  removing  starch,  Landw.  Jahrb., 
18,  774)  dissolves  the  greater  part  of  the  residue,  which  is  thus 
scarcely  more  stable  than  starch  (compare  Abstr.,  1890,  284). 

N.  H.  M. 

Amount  of  Ash  in  Etiolated  Leaves.  By  W.  Palladin  (Expt. 
Stat.  Record,  4,207  ;  from  Ber.  deut.  hot.  Ges.,  189-2, 179).— Etiolated 
leaves  of  wheat  and  vetch  were  found  to  contain  less  ash  than  the  green 
leaves ;  the  difference  was  specially  marked  in  the  case  of  the  calcium. 
A  similar  diminution  of  ash  was  observed  with  plants  grown  in  air  kept 
saturated  with  moisture,  that  is,  with  hindered  transpiration.  This, 
in  conjunction  with  the  fact  that  the  conditions  of  etiolation  hindered 
transpiration,  indicates  a  connection  between  transpiration  and  the 
acquisition  of  ash  constituents.  N.  H.  M. 

Analyses  of  California  Prunes,  Apricots,  and  Peaches.  By 
G.  E.  Colby  and  H.  P.  Dyer  {Exp.  Stat.  Record,  4,  157—162 ;  from 
Californ.  Bui.,  No.  ^7,  1892). — The  following  analytical  results,  ob- 
tained with  the  various  fruits,  are  given : — 


In  fresh  fruit  (per  cent.) . 

In  juice  (per  cent.). 

Dry 

matter. 

Ash. 

Nitrogen. 

Sugar. 

Sugar. 

Acid 
(as  SO,). 

Peaches  (1) 

Peaches  (2) 

Prunes 

21-50 
13-50 
18-71 
14-43 
72-00 

0-62 
0-44 
0-40 
0-52 
1'65 

0-148 
0-229 

15-00 
10-00 
11-65 
10-76 
47-25 

20-00 
14-00 
16-70 
13-34 

0-17 
0-32 
0-43 

Apricots 

Dried  prunes  .... 

0-63 
0-62 

The  percentage  composition  of  the  pure   ash  of  the  whole  fruit  of 
(i)  French  prunes  and  (ii)  Royal  apricots  is  next  given. 


KoO. 

Na«0. 

CaO. 

MgO.    FeoOg. 

MnOs. 

P2O5.    SO3.    SiOj.     CI. 

I.  6592 

3-18 

3-24 

6-16     0-85 

0-31 

1519  2-37  4-56  019 

I.  54-88 

10-57 

3-52 

3-85     1-71 

0-31 

13-86  2-95  7-85  0*60 

After  grapes,  apricots  remove  most  mineral  matter  from  the  soil ; 
prunes  and  oranges  taking,  about  equally,  the  third  place.  This 
is  conti'ary  to  results  obtained  with  European  fruits.  A  table  is  given 
showing  the  amounts  of  ash,  potash,  phosphoric  acid,  and  nitrogen  in 
1000  lbs.  of  the  European  and  Californian  fruits.     Whilst  Californian 
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prunes  withdraw  less  mineral,  they  take  up  more  nitrogen  than  the 
European.  With  regard  to  apricots,  the  Californian  and  European 
contain  about  the  same  amounts  of  mineral  matter,  but  the  former 
take  2*5  times  as  much  nitrogen  as  the  latter.  N.  H.  M. 

Relative  Value  of  Maize  Silage  and  Field  and  Fodder  Maize 
for  Milk  and  Butter  Production.  By  L.  W.  Woll  (Exp.  Stat. 
Record.,  4,  187—180;  from  Wiscon.  Stat.  Bep.,  1891,  49—60).— 
Twenty  cows  were  divided  into  two  lots,  which  were  fed  alternately 
on  silage  and  fodder  acZ  Zi6z^wm  in  conjunction  with  hay  (4  lbs.),  wheat 
bran  (5  lbs.),  and  wheat  shorts  (2  lbs.).  The  first  period  of  the 
experiment  was  from  December  15  to  February  9 ;  the  second, 
February  16  to  April  13  ;  each  being  preceded  by  a  week  of  pre- 
liminary feeding.  The  weight  of  milk  was  recorded  each  milking,  and 
every  three  or  four  weeks  the  morning  and  evening  milk  of  each 
cow  was  tested  by  the  Babcock  method  for  a  week.  At  such  times 
the  cows  were  weighed  daily,  and  the  amount  of  water  consumed 
ascertained.  The  total  food  consumed  at  each  feeding  and  the 
amounts  left  over  were  recorded.  During  the  silage  period,  it  was 
found  that  the  average  weight  of  cows  was  greater  than  when  fed 
with  fodder.  The  total  amounts  of  milk  produced  with  silage  and 
fodder  maize  were  almost  identical,  but  when  the  areas  of  land 
required  to  produce  the  two  foods  are  considered,  it  is  seen  that 
silage  would  have  produced  243  lbs.  more  milk  (or  12  lbs.  of  butter) 
than  the  dry  fodder,  equivalent  to  a  gain  of  a  little  more  than  3  per 
cent,  in  favour  of  the  silage,  bj^^,.  'N.  H.  M. 

Losses  in  ensiling  and  field-curing  Maize.  By  F.  W.  Woll 
(Exp.  Stat.  Record,  4,  145—147;  from  Wiscon.  Stat.  Rep.,  1891, 
227— 231).— 129,014  lbs.  of  maize  was  put  into  a  silo  with  3800  lbs.  o£ 
millet  as  a  covering.  The  silage  was  good  with  the  exception  of  the 
top  6  inches.  The  same  weight  of  maize  was  left  in  the  field  for  the 
greater  part  of  the  winter,  which  was  favourable,  although  the 
autumn  was  wet.  The  maize  contained  in  each  case  32,432  lbs.  of  dry 
matter  and  2580*5  lbs.  of  protein.  Of  this  the  silage  lost  10"3  per  cent, 
of  dry  matter  and  12*5  per  cent,  of  protein  ;  whilst  the  field-cured 
maize  lost  28*3  per  cent,  of  dry  matter  and  34'8  per  cent,  of  protein.  In 
previous  years,  the  loss  in  the  ensilage  was  greater,  which  was  prob- 
ably due  to  the  small  quantity  of  fodder  employed.  [  N.  H.  M. 

Influence  of  the  Distribution  of  Manures  in  the  Soil  on  their 
Utilisation.  By  T.  Schloesing  (Compt.  rend.,  115,  698 — 703  and 
768 — 771). — A  poor  soil  prepared  by  mixing  84  parts  of  a  very 
sandy  subsoil  with  16  parts  of  an  argillaceous  subsoil  was  mixed  with 
potassium  sulphate,  sodium  nitrate,  superphosphate  from  bones,  and 
magnesium  sujphate.  In  the  first  case,  the  manures  were  dissolved 
in  water  and  every  care  was  taken  to  mix  them  as  uniformly  with  the 
soil  as  possible.  In  the  second  case,  the  soil,  which  measured  1-75  m. 
in  length,  1*2  m.  in  breadth,  and  0*35  m.  in  thickness,  was  cut  into 
eight  longitudinal  furrows,  12  cm.  deep  and  15  cm.  apart,  and  one 
eighth  of  the  mixed  manure  was  spread  along  the  bottom  of  each 
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furrow,  tlie  furrows  being  afterwards  filled  up.  In  both  cases  the 
soil  was  previously  mixed  with  about  0'25  per  cent,  of  chopped  straw 
in  place  of  humus. 

Each  quantity  of  soil  was  divided  into  five  sections,  and  wheat, 
potatoes,  beet,  haricots,  and  peas  were  sown  on  separate  sections. 
The  experiments  with  beet  gave  no  results  in  consequence  of  the 
attacks  of  insects  and  fungi.  Wheat,  potatoes,  haricots,  and  peas 
developed  somewhat  more  vioforously  in  the  second  case,  where  the 
distribution  of  the  manure  was  irregular,  but  reached  maturity 
somewhat  later,  the  differences  in  the  time  of  ripening  being  least  in 
the  case  of  wheat. 

Wheat,  haricots,  and  potatoes  gave  a  distinctly  larger  crop  with 
an  irregular  than  with  a  uniform  distribution  of  manure,  whilst  peas 
gave  practically  the  same  weight  of  crop  under  both  conditions. 
The  first  three  plants  also  utilised  a  distinctly  larger  proportion  of 
phosphoric  acid  when  the  manure  was  irregularly  distributed,  whereas 
with  peas  the  reverse  was  the  case,  probably  because  the  plant 
developed  before  the  phosphoric  acid  had  time  to  diffuse  through  the 
soil.  All  four  crops  utilised  a  markedly  higher  proportion  of 
nitrogen  when  the  distribution  was  irregular,  and  haricots,  peas,  and 
potatoes  utilised  a  considerably  higher  proportion  of  potassium. 
Wheat  utilised  a  somewhat  lower  proportion  of  potassium  when  the 
distribution  was  irregular.  If  the  crops  in  the  second  case  (irregular 
distribution)  had  been  allowed  to  ripen  fully  instead  of  being  cut 
when  the  crops  in  the  first  case  (uniform  distribution)  were  ready, 
the  differences  would  have  been  still  greater  in  favour  of  the  second 
case. 

It  would  seem  that,  so  far  as  these  experiments  go,  the  manures 
experimented  with  are  better  utilised  by  crops  when  distributed  in 
lines  than  when  uniformly  diffused  through  the  soil.  In  the  former 
case,  a  certain  number  only  of  the  rootlets  come  in  contact  w^ith  the 
manure,  but  meet  with  it  in  a  concentrated  form,  whereas  in  the 
latter  all  the  rootlets  are  alike  in  contact  with  the  manure  but  the 
manure  is,  so  to  speak,  in  a  much  more  diluted  form.  C.  H.  B. 

Employment  of  Ferrous   Sulphate  in  Agriculture.     By   H. 

BoiRET  and  G.  Paturel  (Ann.  Agron.,  18,  418 — 440). — After  remark- 
ing on  the  conflicting  nature  of  the  evidence  as  to  the  benefit  or 
injury  to  crops  to  be  derived  from  dressings  of  ferrous  sulphate,  the 
authors  give  a  historical  sketch  of  our  knowledge  on  the  question 
and  follow  this  by  detailed  accounts  of  recent  experiments  executed 
by  themselves  at  Grignon. 

Pyritous  shales  have  been  long  employed  in  the  districts  in  which 
they  are  found.  As  at  first  extracted  the}^  contain,  according  to 
Lefebvre's  analysis:  iron  sulphide,  19*4 ;  carbonaceous  matter,  22"5; 
clay,  34*0 ;  calcium  sulphate,  1'9  ;  water,  22*2.  Nitrogen  is  present 
to  the  extent  of  0'5  to  1*0  per  cent.  These  shales  are  used  as  manures 
after  15 — 18  months  exposure  to  air,  when  most  of  the  sulphide  is 
transformed  into  iron  and  aluminium  sulphates.  An  instance  is 
given,  from  experiments  made  in  1777,  where  a  small  dressing  of 
this  material  (about  850  litres  per  hectare)  more  than   doubled  the 
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yield  of  sainfoin  as  compared  witli  an  nnmanured  plot,  aad  produced 
ii  greater  increase  than  a  good  dressing  of  farmyard  manure.  The 
nitrogen  in  this  dressing  would  be  insignificant;  leguminous  crops 
show  the  greatest  benefit  from  this  application.  Sir  H.  Davy's 
■opinion,  in  commenting  on  the  results  obtained  with  ferrous  sulphate 
by  Pearson,  was  that  this  substance  acted  bj  producing  gypsum,  and 
•on  the  same  theory  he  explained  its  injurious  action  when  lime  is 
lacking  in  the  soil.  Gris  and  Dumont,  in  France,  and  Griffiths,  in 
England,  have  since  noticed  the  deepening  of  the  green  tint  in 
<3hlorotic  plants  after  a  very  small  dressing  of  ferrous  sulphate,  and 
Griffiths  has  obtained  some  remarkable  increases  of  crop  by  employ- 
ing the  salt  at  the  rate  of  i  cwt.  per  acre,  in  the  case  of  beans, 
turnips,  potatoes,  hay,  and  mangolds,  but  not  with  cereals.  He 
maintains  that  the  dressing  greatly  increases  the  proportion  of  iron 
and  of  phosphoric  acid  in  the  ash  of  the  crops,  but  diminishes  the 
potash.     The  author's  experiments  were  as  follows  : — 

Action  of  Solutions  of  Ferrous  Sulphate  on  Plants. — Seedlings  of 
peas  and  oats  were  supported  with  their  roots  immersed  in  solutions 
■of  ferrous  sulphate  and  other  salts  of  known  strengths.  After  a 
month  of  immersion  in  pure  water  and  in  sodium  nitrate,  am- 
monium sulphate,  sodium  chloride,  or  magnesium  sulphate  solution 
(2  :  1000),  the  plants  were  healthy  and  growing ;  less  healthy  in  the 
same  saline  solutions  at  5  :  1000.  In  ferrous  sulphate,  lead  acetate, 
■copper  sulphate,  or  zinc  sulphate,  of  either  strength  they  were  abso- 
lutely dead.  Experiments  with  more  dilute  solutions  of  ferrous  sulph- 
ate showed  that  whilst  dilutions  of  1/1000  and  1/2000  were  still  very 
injurious,  a  certain  amount  of  growth  was  possible  in  dilutions  of 
1/4000,  especially  where  some  of  the  iron  was  deposited  by  oxidation 
as  basic  ferric  sulphate.  During  this  oxidation  free  sulphuric  acid  is 
formed,  which  is  very  deleterious  to  plants,  solutions  of  1/5000  being 
fatal ;  but  in  an  extremely  dilute  solution  it  may  be  neutralised  by 
calcareous  dust  from  the  air.  In  every  case  where  the  solutions  of 
ferrous  sulphate  became  perceptibly  acid  by  oxidation,  the  plants 
were  killed  or  injured.  Solutions  of  iron  citrate  and  citric  acid  are 
as  injurious  as  those  of  iron  sulphate  and  sulphuric  acid. 

Cultures  in  Artificial  Soils  containing  kfioivn  proportions  of  Calcium 
Carbonate. — The  general  result  of  these  experiments  is  that  ferrous 
sulphate  is  always  injurious  if  the  soil  does  not  contain  an  excess 
of  lime.  Directly  the  drainage  water  shows  traces  of  free  acid,  or  of 
soluble  iron  compounds,  injury  is  perceived.  Should  these  soluble 
compounds  get  washed  down  into  a  lower  stratum  of  soil,  plants 
will  grow  in  the  surface  soil,  but  their  roots  will  not  penetrate  the 
lower  layer  at  all.  Should  the  soil  contain  much  lime,  large  dress- 
ings of  ferrous  sulphate  may  be  applied  without  injury,  especially  if 
this  be  done  some  time  before  cropo  are  sown.  A  dressing  at  the 
extreme  rate  of  20  kilos,  per  square  metre  incorporated  with  a  soil 
containing  19  per  cent,  of  calcium  carbonate  was  more  of  less  in- 
jurious to  peas  and  oats  sown  the  same  day ;  many  of  the  plants 
failed,  but  those  of  the  oats  which  grew  were  not  inferior  to  those 
grown  in  plain  soil.  After  removing  the  peas  and  oats,  white 
mustard  was  sown  on  the  same  plots  and  flourished  normally ;  at  this 
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date  no  free  acid  or  soluble  iron  salt  could  be  detected  in  the  soil  at 
any  depth.  Determinations  of  total  solids,  ash,  phosphoric  acid,  pot- 
ash, and  iron  in  the  peas  and  oats  grown  with  or  without  a  heavy 
dressing  of  ferrous  sulphate  exhibited  no  differences  which  could  be 
traced  to  the  influence  of  this  salt.  The  conclusions  of  Griffiths  on 
this  point  are  in  contradiction  with  those  of  the  authors. 

To  sum  up,  tbey  consider  ferrous  sulphate  beneficial  only  where 
tbe  soil  contains  an  excess  of  lime ;  its  direct  effect  is  to  produce 
gypsum,  to  which  much  of  the  benefit  must  be  ascribed,  althongb 
there  may  be  secondary  benefits  ;  the  proportion  of  phosphoric  acid  in 
the  crops  raised  with  ferrous  sulphate  is  not  increased,  nor  is  that  of 
potash  decreased,  as  was  the  case  in  Griffith's  experiments. 

J.  M.  H.  M, 
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Potassium  Hydrogen  Tartrate  in  Volumetric  Analysis.    By 

A.  BoRNTEAEGEE  {Zeit.  angw.  Chem.,  1892,  294). — The  author,  some 
time  ago,  proposed  to  use  potassium  hydrogen  tartrate  for  the  stan- 
dardising of  volumetric  alkali.  He  now  points  out  that  the  salt  may 
be  conveniently  used  to  prepare  normal  alkali  without  the  use  of  a 
normal  acid.  To  prepare  normal  soda,  an  approximately  prepared 
solution  of  sodium  hydroxide,  which  must  be  free  from  carbonic  acid, 
is  added  to  a  hot  solution  of  3'7626  gram  of  potassium  hydrogen  tar- 
trate, until  the  liquid  is  neutral.  If  less  than  20  c.c.  of  the  alkali  is 
required,  the  soda  must  be  proportionally  diluted.  L.  de  K. 

Gas-volumetric  Estimation  of  Iodine.  By  L.  Maechlewskt 
(Zeit  angw.  Ghem.,  1892,  205— 206).— The  author,  who  at  first  did  nob 
get  satisfactory  results  with  Baumann's  gas-volumetric  method,  has 
now,  however,  been  very  successful  when  following  Baumann's  latest 
directions  (compare  this  vol.  ii,  87).  L.  de  K. 

Estimation  of  Nitrogen  by  Kjeldahl's  Method.  Ky  O.  Bot- 
TCHEE  (Landw.  Versuchs-Stat.,  41,  170 — 173). — In  estimating  nitrogen 
in  substances  free  from  nitrates,  Wilfarth's  modification  of  Kjeldahl's 
method  was  found  to  be  the  most  suitable.  Copper  sulphate  was  em- 
ployed for  a  long  time,  until  it  was  found  that  with  substances  which 
are  difficult  to  decompose,  such  as  horn  meal,  fish  meal,  &c.,  consider- 
ably more  nitrogen  was  found  when  mercury  was  used  than  with 
copper  sulphate,  although  the  boiling  with  copper  sulphate  was  con- 
tinued as  long  as  possible  (4 — 5  hours),  and  the  liquid  was  colourless 
when  cold.  With  mercury,  two  hoiu's'  boiling  is  sufficient ;  and  it  was 
found  unnecessary  to  add  potassium  sulphide  and  zinc  before  distil- 
ling, 1"5  gram  of  zinc  dust  being  sufficient.  In  view  of  the  many 
essential  alterations  made  from  time  to  time  in  the  Kjeldahl  method,. 
Stutzer  has  proposed  to  substitute  the  name  "  sulphate  method." 

N.  H.  M. 
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Estimation  of  Nitric  Nitrogen.  By  O.  Bottcher  (Landw. 
Versuch^-Stat.,  41,  165 — 169). — The  following-  method  was  found  to 
give  very  good  results,  both  with  Chili  saltpetre  and  with  the  most 
various  mixed  manures  : — The  saltpetre  (10  grams)  is  dissolved  in 
water  (500  c.c.),  and  of  this  solution,  25  c.c.  put  into  a  400  c.c. 
distilling  flask  with  water  (about  120  c.c.),  washed  and  dried 
zinc  dust  (5  grams),  powdered  iron  (5  grams),  and  aqueous  soda 
(80  c.c.  of  32°  R.).  The  flask  is  then  connected  with  a  condenser 
provided  with  a  receiver,  containing  20  c.c.  of  titrated  sulphuric  acid, 
and  after  one  or  two  hours,  100  c.c.  is  distilled  oil",  and  titrated  as 
usual.     A  number  of  analyses  made  by  the  method  are  given. 

N.  H.  M. 

Modified  Gunning-Kjeldahl  Method  for  use  in  presence  of 
Nitrates.  By  A.  L.  Winton  (Chem.  Netcs,  66,  227— 228).— The 
following  modification  of  the  Gunning-Kjeldahl  method  is  suggested 
to  render  it  available  in  the  presence  of  nitrates.  0"5  or  1  gram  is 
digested  for  two  hours,  with  80  c.c.  of  a  mixture  containing  2  grams 
of  salicylic  acid  for  every  30  c.c.  of  sulphuric  acid,  the  mixture  being 
frequently  agitated,  2  grams  of  zinc  dust  is  then  added,  shaking  con- 
tinuously, and  after  heating  the  flask  gently,  until  dense  fumes  cease 
to  be  evolved,  10  to  12  grams  of  potassium  sulphate  is  added,  the 
boiling  being  continued  to  complete  oxidation.  Water  is  carefully 
added  to  and  shaken  with  the  mixture,  as  the  latter  commences  to 
solidify  on  cooling ;  the  subsequent  distillation  with  soda  is  con- 
ducted in  the  usual  manner.  D.  A,  L. 

Microchemical  Localisation  of  Phosphorus  in  the  Tissues. 

By  L.  LiLiENFELD  and  A.  Monti  (Zeit. physiol.  Chem.,  17,  410 — 424). 
— See  this  vol.  ii,  135. 

Gravimetric  Estimation  of  Sulphuric  Acid.  By  M.  Weinig 
(Zeit.  angiv.  Chem.,  1892,  204 — 205). — The  author  recommends  the 
following  process  : — An  accurately  measured  quantity  of  the  acid  is 
introduced  into  a  weighed  platinum  dish,  and  mixed  with  a  very  small 
excess  of  ammonia.  The  solution  is  evaporated  to  dryness,  and  the 
residue  is  finally  dried  for  half-an-hour  at  115 — 120°.  After  cooling 
in  a  desiccator,  the  whole  is  weighed.  The  sulphuric  acid  is  then 
calculated  from  the  amount  of  ammonium  sulphate  thus  obtained. 
The  results  are  said  to  be  more  accurate  than  those  obtained  by 
precipitation  with  barium  chloride.  L.  de  K. 

The  Action  of  Benzoic  Chloride  on  Ammonia.    By  V.  Leh- 

MANN  {Zeit.  physiol.  Chem.,  17,  404 — 409). — Benzoic  "chloride  is  a 
reagent  much  used  for  the  separation  of  diamines  and  other  sub- 
stances from  urine. 

When  shaken  with  ammonia,  beuzamide  is  formed.  The  benz- 
amide  can  be  obtained  by  repeated  shaking  of  the  aqueous  solution 
with  ether.  This  may  cause  a  small  error  in  those  analyses  of  urine 
in  which  benzoic  chloride  is  used.  The  reagent  does  not  act,  how- 
ever, on  urea,  or  on  creatinine.  W.  D.  H. 
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Estimation  of  Urea.  By  E.  Bodtkku  (ZpU.  physiol.  Chem.,  17, 
140 — 147). — The  best  method  of  estimating  urea  is  found  to  be  that 
of  Sjoqvist  and  Morner  (Abstr.,  1891,  14(5).  W.  D.  H. 

Volumetric  Estimation  of  Alkaloids.  By  L.  Bakthk  {Comyt. 
rend.,  115,  512 — 514). — All  the  well-ktiowu  vegetable  alkaloids  are 
alkaline  to  litmus,  but  are  neutral  to  phenolphthale'in.  It  follows 
that  if  a  solution  containing  an  alkaloid  is  titrated  with  sodium 
or  potassium  hydroxide,  using  litmus  as  an  indicator,  the  alkali  used 
will  correspond  with  the  quantity  of  free  acid  in  the  liquid,  but  if 
phenolphthalein  is  the  indicator,  the  quantity  of  alkali  used  will 
correspond  with  the  sum  of  the  acid  present  in  the  free  state  and  the 
acid  present  in  combination  with  the  alkaloid.  The  difference 
between  the  two  titrations  gives  the  quantity  of  acid  in  combination 
with  the  alkaloid. 

The  quantity  of  alkaloid  taken  should  be  about  O'OOl  of  a  gram- 
equivalent,  and  should  be  dissolved  in  10  or  20  c.c.  of  decinormal 
acid  and  mixed  with  20  c.c.  of  alcohol  of  90°.  For  the  titration  with 
litmus  the  alcohol  should  be  omitted. 

The  method  is  not  applicable  in  the  case  of  atropine  or  narcotiue, 
but  the  results  are  not  affected  by  the  presence  of  salts  of  the  alkalis 
or  alkaline  earths,  or  of  salts  of  certain  metals  such  as  zinc. 

It  is  obvious  that  in  the  case  of  crystallised  salts,  the  method  is  ap- 
plicable to  the  determination  of  water  of  crystallisation,  since  titra- 
tion with  litmus  as  indicator  then  gives  the  quantity  of  combined 
acid,  and  titration  with  phenolphthalein  gives  the  quantity  of  alkaloid. 

C.  H.  B. 

Estimation  of  the  Nitrogenous  Constituents  of  Commercial 
Peptone.  By  A.  Stl'TZEU  (Zeit.  anal.  Ghem.,  31,  501 — 515). — The 
value  of  commercial  peptones  depends  essentially  on  the  amount  of 
albumose  and  peptone  they  contain.  Gelatin  and  gelatin- peptone, 
leucine,  tyrosine,  and  other  decomposition  products  are  comparatively 
valueless.  The  following  process  is  directed  to  the  estimation  of  these 
constituents  : — In  all  cases,  the  amount  of  any  precipitate  is  not  found 
by  weighing,  but  is  calculated  from  the  result  of  a  nitrogen  estimation 
by  Kjeldahl's  process,  on  the  assumption  that  they  all  contain  16  per 
cent.  Of  dry  preparations  5  grams  is  taken  ;  of  fluids,  20 — 25  grams. 
This  is  warmed  with  200  c.c.  of  water,  feebly  acidified  with  acetic 
acid,  boiled,  and  filtered,  the  filtrate  being  made  up  to  500  c.c.  The 
filter,  with  the  moist  precipitate,  is  at  once  submitted  to  Kjeldahl's 
process,  and  a  correction  is  made  for  the  nitrogen  in  the  paper.  This 
gives  the  amount  of  unchanged  albuminous  substances.  In  a  well 
made  preparation  these  should  not  be  present.  The  nitrogen  in  the 
filtrate  is  also  determined,  and  the  sum  of  the  two  stated  as  total 
nitrogen.  A  fresh  portion  of  substance,  dissolved  in  25  c.c.  of  water 
(or,  if  a  liquid,  50  c.c.  concentrated  to  25  c.c),  is  gradually  mixed 
with  250  c.c.  of  absolute  alcohol,  and  filtered  after  12  hours.  The 
filtrate,  which  contains  the  gelatin-peptone,  the  leucine,  tyrosine,  and 
other  decomposition  products,  is  freed  from  alcohol  and  dissolved  in 
water.  Any  insoluble  matter  is  filtered  off",  and  regarded  as  albumose. 
The  clear  solution  is  made  up  to  500  c.c,  and  100  c.c.  of  this,  warmed 
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to  about  40^,  is  precipitated  with  10 — 15  c.c.  of  a  paste  of  mercuric 
oxide,  containing  about  15  per  cent.,  and  prepared  by  pourino-  mer- 
curic cliloride  into  dilute  soda,  washing  thoroughly,  and  preserving 
in  the  dark.  After  stirring  for  a  few  minutes,  tbe  mixture  is  filtered 
and  the  nitrogen  determined  in  the  precipitate  and  filtrate.  The  former 
contains  the  gelatin-peptone,  with  unknown  decomposition  products 
of  albumose  and  peptone.  The  filtrate  contains  the  leucine,  tyrosine, 
and  other  products  of  a  digestive  fermentation  which  has  been  carried 
to  excess,  together  with  part  of  the  so-called  flesh  bases  (creatine, 
&c.),  which  are  very  sparingly  soluble  in  95  per  cent,  alcohol.  Instead 
of  mercuric  oxide,  phosphotungstic  acid  may  be  used.  This  reagent, 
used  in  excess,  precipitates  none  of  the  flesh  bases  except  xanthine 
and  hypoxanthine,  of  which,  from  their  sparing  solubility,  only  traces 
can  be  present  in  the  alcoholic  solution. 

The  alcohol  precipitate  containing  the  albumose,  gelatin,  and 
peptone  is  rinsed  with  water  into  a  beaker  and  warmed  until  the 
alcohol  is  expelled.  Any  albumose  which  has  been  rendered  insoluble 
is  filtered  off  and  washed  with  hot  water.  The  clear  solution  is  made 
up  to  500  c.c,  and  of  this,  50  c.c,  mixed  cold  with  an  equal  volume 
of  dilute  sulphuric  acid  (1  vol.  to  3  vols,  of  water),  is  completely 
precipitated  with  phosphotungstic  acid.  The  nitrogen  in  the  pre- 
cipitate gives  the  joint  amount  of  the  albumose,  peptone,  and  gelatin. 
100  c.c.  of  the  same  solution,  concentrated  on  the  water-bath  to 
8 — 10  c.c,  is  mixed  with  100  c.c.  of  a  cold  saturated  solution  of  am- 
monium sulphate.  The  precipitate  is  collected  and  washed  with 
a  saturated  solution  of  ammonium  sulphate.  It  is  then  dissolved  in 
tepid  water,  and  whilst  one  portion  of  the  solution  is  used  for  nitrogen 
estimation,  another  is  precipitated  by  barium  chloride,  to  ascertain 
the  amount  of  adhering  ammonium  sulphate.  (The  relation  of  the 
ammonia  to  the  sulphuric  acid  in  the  solution  used  should  be  deter- 
mined, not  calculated.)  The  corrected  nitrogen  in  the  precipitate  gives 
the  amount  of  albumose  and  gelatin.  The  peptone  is  known  by 
difference,  its  actual  presence  being  confirmed  by  concentrating  the 
remainder  of  the  solution,  precipitating  the  albumose  and  gelatin  by 
solid  ammonium  sulphate,  and  testing  the  filtrate  by  addding  a  trace 
of  cupric  sulphate  and  a  large  excess  of  strong  soda  solution. 
Peptone  gives  a  characteristic  red  colour. 

The  gelatin  is  best  estimated  by  means  of  the  viscosimeter,  the 
viscosity  being  compared  with  that  of  a  standard  solution  of  the  best 
white  gelatin,  to  which  an  equal  volume  of  a  20  per  cent,  solution  of 
serum  peptone,  free  from  gelatin,  has  been  added.  A  10  per  cent, 
solution  of  the  substance  is  prepared  and  cooled  for  three  hours  to  a 
temperature  lower  than  that  at  which  the  comparison  js  to  be  made. 
It  is  then  gradually  warmed  to  a  standard  temperature,  and  imme- 
diately examined  for  viscosity.  Very  dilute  solutions  may  be  com- 
pared at  0 — 1°,  whilst  strong  ones  may  need  to  be  warmed  to  25", 
but  it  is  not  permissible  to  warm  above  the  standard  temperature,  and 
again  cool  just  before  testing.  Calling  the  viscosity  of  a  10  per  cent, 
solution  of  serum  peptone  100,  the  addition  of  025  per  cent,  of 
gelatin  raises  it  to  130  at  0—1°,  114  at  15°,  106  at  20°. 

Having  now  ascertained   the  amount  of  nitrogen  in  the  alcohol 
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precipitate  in  the  form  of  albamose,  peptone,  and  gelatin,  the  remain- 
ing nitrogen  is  to  be  regarded  as  belonging  to  the  flesh  bases.  The 
principal  of  these  is  creatine,  with  82"8  per  cent,  of  nitrogen,  whence 
the  multiplication  of  the  nitrogen  by  the  factor  3'12,  gives  the  total 
amoant  of  the  bases  with  but  small  error.  M.  J.  S. 

Detection  of  Resin  in  the  Sizing  of  Paper.     By  W.  Herzbero 

{Ghem.  Gentr.,  1892,  ii,  275  ;  from  Mitt.  k.  tech.  Vers.-Anstalt,  Berlin, 
10,  80 — 85). — A  piece  of  the  paper  to  be  examined  is  placed  on  a 
support  and  ovx'r  a  hole  in  the  latter,  so  that  the  paper  can  be  seen  by 
transmitted  light ;  4 — 6  drops  of  ether  are  then  allowed  to  fall  on  it. 
If  the  paper  has  been  sized  with  resin,  a  bright,  translucent  ring 
of  resin  is  left  after  the  ether  has  evaporated ;  if  a  mixture  of  resin 
with  gelatin  has  been  used,  a  repetition  of  the  treatment  may  be 
necessary  in  order  to  obtain  the  ring.  Paper  sized  with  gelatin  only 
leaves  no  such  ring.  C.  F.  B. 

Analysis  of  Sealing  Wax.  By  C.  Mangold  {Zeit.  angiv.  Ghem., 
1892,  75 — 76). — Five  grams  of  the  powdered  sample  is  boiled  in  a 
250  c.c.  flask  with  150  c.c.  of  alcohol  on  a  water-bath.  After  cooling, 
alcohol  is  added  to  the  mark,  and  after  thorough  mixing  and  settling, 
50  c.c.  is  pipetted  off  and  mixed  with  an  excess  of  Hiibl's  reagent. 
The  portion  insoluble  in  alcohol  is  filtered  through  a  tared  filter,  dried 
at  110°,  and  weighed.  It  generally  consists  of  chalk  or  magnesia, 
plaster  of  Paris,  zinc-white,  barjtes,  or  even  china  clay,  or  tripoli. 
The  colouring  is,  in  the  best  brands,  vermillion ;  in  the  inferior  red 
ones,  it  generally  consists  of  red  oxide  of  iron,  or  red  lead,  whilst  the 
black  samples  are  mostly  coloured  with  bone-black. 

It  is  assumed  by  the  author  that  the  turpentine  used  in  the  manu- 
facture of  sealing  wax  has  changed  into  colophony.  Disregarding 
the  mineral  matter,  sealing  wax  may,  therefore,  be  taken  to  be  a 
mixture  of  colophony  and  shellac.  As  there  is  an  enormous  differ- 
ence between  the  iodine  absorptions  of  colophony  (115)  and  shellac 
(6),  the  iodine  number  of  the  sample  affords  ready  means  for  the 
calculation  of  their  respective  percentages.  L.  de  K. 

Testing  Linseed  Oil  Varnish.  By  W.  Fahrion  (Zeit.  angw. 
Ghem.,  1892,  171— 173).— The  author  has  found  that  linseed  oil,  on 
boiling  and  subsequent  exposure,  rapidly  loses  its  power  of  absorbing 
iodine  from  Hiibl's  solution.  The  iodine  numbers  of  three  samples  of 
boiled  linseed  oil,  derived  from  the  same  original  raw  oil,  had 
decreased  respectively  to  101*3,  77'3,  and  73"7.  The  same  effect  is 
noticed  on  warming  cotton-seed  oil,  which,  instead  of  absorbing 
108  per  cent,  of  iodine,  will  then  only  take  up  about  70  per  cent.  The 
decrease  in  iodine  absorbing  power  is,  according  to  the  author,  not  so 
much  due  to  oxidation  as  to  polymerisation. 

With  this  decrease  there  is,  however,  a  large  increase  in  the 
amount  of  oxy-acids,  which  should,  therefore,  be  estimated  in  every 
sample  supposed  to  be  stale  (compare  this  vol.,  ii,  56).         L.  de  K. 
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Absorption  Spectra  of  Copper  Salts  in  Aqueous  Solution. 

By  T.  EwAN  {FUl.  Mag.  [5],  33,  317— 342).— The  author  has 
examined  the  absorption  spectra  of  solutions  of  copper  nitrate,  chloride, 
and  sulphate,  employing  Yierordt's  method  and  a  universal  spectro- 
photometer by  Kriiss.  The  following  is  a  summary  of  the  results 
arrived  at  : — 

1.  The  absorption  spectra  of  the  three  salts  examined  undergo 
changes  on  diluting  their  solutions. 

2.  These  changes  are  of  such  a  nature  that  the  spectra  tend  to 
become  identical  in  dilate  solutions. 

3.  The  behaviour  of  the  salts  examined  leads  to  the  conclusion 
that,  in  strong  solutions,  the  acid  and  basic  parts  of  the  salts  are 
associated  in  producing  absorption  of  light,  whilst,  in  dilute  solutions, 
they  act  independently  in  doing  so. 

4.  These  results  are  in  substantial  agreement  with  the  hypothesis 
of  electrolytic  dissociation. 

5.  The  results  cannot  be  satisfactorily  explained  on  the  hypothesis 
of  a  hydrolytic  dissociation,  or  on  that  of  molecular  aggregates. 

J.  W. 

Difference  of  Potential  at  the  Contact  of  mutually  react- 
ing Liquids.  By  J.  Brown  {Phil.  Mag,  [5],  33,  532— 539).— By  a 
modification  of  Exner  and  Tuma's  method,  in  which  a  water-dropping 
funnel  and  two  filter-paper  cylinders,  saturated  with  the  solutions 
under  investigation  and  connected  by  a  strip  of  filter  paper,  were 
used,  the  author  has  determined  the  difference  of  potential  between 
the  solutions,  which  were  so  chosen  as  to  act  on  each  other  chemi- 
cally. A  reducing  agent  becomes  positively  electrified  with  respect 
to  an  oxidising  substance  with  which  it  reacts,  the  difference  of 
potential  being,  however,  very  slight.  With  respect  to  solutions 
which  enter  into  double  decomposition,  there  is  no  clear  connection 
apparent  between  the  observed  electromotive  forces  and  the  heat 
equivalents  of  the  reactions,  but  the  concentration  of  the  solutions 
has  an  effect. 

There  is  a  rough  agreement  between  the  heat  of  dilution  of  an 
aqueous  solution  (or  the  heat  of  solution  of  a  pure  liquid)  and  the 
difference  of  potential  between  it  and  water.  The  author  finds  that 
the  rule  that  "  water  must  show  against  every  electrolytic  solution 
the  potential  of  the  faster  ion  "  does  not  hold  good. 

J.  W. 

Electromotive  Forces  of  Gold  and  of  Platinum  Cells.  By 
E.  F.  Herroun  {FUL  Mag.  [5],  33,  516— 520).— A  cell  was  set  up 
consisting  of  an  amalgamated  zinc  rod  immersed  in  a  solution  having 
the  composition  ZnCl2  H-  4OOH2O,  and  of  a  platinum  plate  immersed 
in  a  solution  of  sodium  platinochloride  of  the  strength  !N'a2PtCl6  -f 
4OOH2O.     The  electromotive  force  of  this  cell  between  12°  and  15° 
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was,  when  first  set  up,  about  1*7  volts,  but  afterwards  it  fell  to  an 
average  value  of  1'525  volts.  The  value  calculated  from  thermo- 
chemical  data  is  1"548  volts. 

A  similar  cell  in  which  gold  and  auric  chloride  take  the  place  of 
platinum  and  sodium  platinochloride  gave  a  mean  electromotive  force 
of  1*844  volts,  or  0*2  volt  below  the  calculated  value.  When  a 
platinum  plate  was  substituted  for  the  gold  plate  and  immersed  in  the 
solution  of  auric  chloride,  the  electromotive  force  of  the  cell  thu.s 
formed  was  found  to  be  1*782  volts,  that  is,  less  than  the  gold  |  auric 
chloride,  but  greater  than  the  platinum  |  platinic  chloride  combina- 
tion. Gold  has  the  slightly  higher  potential  when  it  is  immersed 
along  with  a  plate  of  platinum  in  pure  water,  or  in  dilute  hydro- 
chloric acid.  In  strong  hydrochloric  acid,  the  difference  of  potential 
is  doubtful,  and  in  nitro-hydrochloric  acid,  the  platinum  has  the 
higher  potential.  .  J.  W. 

Electromotive  Force   of  Galvanic   Combinations.      By  W. 

HiTTOEF  {Zeit.  physikal.  Chem.,  10,  593 — 620). — Ammonium  nitride, 
NH4N3,  is  decomposed  in  aqueous  solution  by  the  electric  current 
with  evolution  of  nitrogen  at  the  anode  and  hydrogen  at  the  cathode 
in  the  proportion  of  three  volumes  to  one.  Although  the  compound 
decomposes  into  its  elements  with  considerable  development  of  heat, 
it  requires  an  electromotive  force  of  more  than  a  volt  to  effect  the 
electrolytic  decomposition. 

The  author  studies  various  liquid  elements  with  regard  to  their 
forces  and  the  relation  between  these  and  the  thermochemical  data 
of  the  reactions  taking  place  in  the  elements.  J.  W. 

Chemistry  of  the  Secondary  Battery.  By  M.  Cantok  (Ann. 
Phys.  Chem.  [2],  47,  424— 425).— The  author  defends  his  former 
view  that  no  hydrogen  is  occluded  by  the  lead  cathode  in  a  secondary 
cell  (compare  Abstr.,  1891,  514)  against  criticisms  offered  by  Neu- 
mann and  Streintz  (Ann.  Phys.  Chem.  [2]^  46,  431).  J.  W. 

Chemical  Equilibrium  in  Mixed  Electrolytes.  By  Gr.  Gork 
(Phil.  Mag.  [5],  33,  342 — 351). — By  his  voltaic  method  (compare 
Abstr.,  1892,  930),  the  author  has  examined  the  equilibrium  in 
various  mixed  electrolytic  solutions,  and  sums  up  his  results  as 
follows: — The  mixtures  examined  were  divisible  into"  two  classes, 
namely,  those  which  spontaneously  changed  with  such  rapidity  that, 
on  mixing,  they  at  once  attained  a  comparatively  fixed  state  of 
chemical  equilibrium,  and  those  which  only  slowly  changed  and 
attained  such  a  state.  With  mixtures  of  acids  +  salts,  and  of  salts 
+  salts,  a  fixed  state  of  equilibrium  was  in  nearly  all  cases  imme- 
diately attained ;  but  with  halogens  +  salts,  halogens  +  acids,  and 
halogens  -|-  bases,  a  greater  or  less  degree  of  retardation  was 
frequently  observed.  Doubling  the  degree  of  concentration  of  t.he 
solution  did  not  produce  any  conspicuous  effect  on  the  state  of  equili- 
brium. Twenty- four  hours  elapsed  before  halogens  reached  a  state  of 
comparative  equilibrium  with  the  potassium  haloids  in  solution.  The 
influence  of  rise  of  temperature  in  promoting  a  rapid  attainment  of 
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the  final  state  is  very  great.  When  the  ingredients  of  a  mixture  of 
halogen  and  salt  (or  acid)  in  water  were  in  equivalent  proportions, 
complete  change  was  accelerated  ;  if  the  salt  or  acid  was  in  excess,  it 
was  retarded,  and  excess  of  halogen  had  no  effect.  The  addition  of 
caustic  alkali  to  a  solution  of  a  halogen  considerably  retarded  the 
rate  of  change  which  occurred  on  heating,  the  greatest  retardation 
occurring  with  chlorine  and  the  least  with  iodine.  J.  W. 

Conductivity  of  Electrolytes   in  various  Solvents.     By  I 

Kablukoff  (J.  Uuss.  Chem.  Soc,  23,  391 — 422). — A  solution  of 
hydrogen  chloride  in  various  solvents  gave  the  following  resistances 
in  ohms  : — v  is  the  dilution,  that  is,  the  volume  in  litres  in  which 
1  gram  molecule  of  the  acid  was  dissolved. 

Solvent.  V.  Resistance. 

Benzene 4'34  12  x  10*^ 

Xylene 25  72  x  10« 

Hexane    12-5  48  x  10" 

Ethyl  ether 2-5  14  x  10« 

The  molecular  conductivity  (/n)  of  the  same  substance  was  found 
:at  25°  to  be  as  follows  : — 

Solvent.                           V.  fj. 

Water oo  394-00 

Methyl  alcohol 97-16  117-06 

Ethyl  alcohol 100-0  27*16 

Propyl  alcohol 35-47  9-74 

Isobutyl  and  ethyl  alcohols  49-3  10'46 

Isobutyl  alcohol 136-3  4-00 

Isoamyl  alcohol 2542  1*25 

Ether 3-52  0-000039 

For  acids  dissolved  in  mixtures  of  alcohol  and  water,  the  following 
relative  numbers  for  the  conductivity  were  obtained,  the  conductivity 
of  hydrochloric  acid  being  taken  as  100  -. — 

V  =  4i 


Alcohol 

per  cent. 

HCl. 

H2S04. 

CCls-COOH. 

CHaCl-COOH 

10 

100  ' 

59-64 

79-40 

8-80 

•    20 

61-51 

75-70 

618 

30 

59-70 

68-79 

5-02 

40 

52-38 

— 

'4-47 

50 

47-66 

— 

2-87 

60 

ca.  53-77 

4400 

2-70 

70 

61-50 

— 

1-91 

SO 

53-80 

— 

1-21 

12—2 


Alcohol 

per  cent. 

HCl. 

H0SO4. 

CC13-C00H. 

10 

]00 

59-23 

82-99 

30 

5« 

62-43 

79-75 

40 

55 

53-55 

70-20 

50 

55 

46-61 

55-21 

60 

tf 

55-00 

55-30 

80 

55 

57-28 

37-74 
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V  =  8. 

CHoClCOOH. 

10-07 
7-08 
6-12 
3-82 
3-68 
1-68 

J.  W. 
Electrolytic  Conductivity  of  Stereoisomeric  Acids.  By  N. 
Zelinsky  (/.  Buss.  Ghem.  Soc,  23,  612 — 632). — The  author  has  ex- 
amined solutions  of  various  isomeric  acids  with  respect  to  their- 
electrolytie  conductivity,  using  Ostwald's  method.  He  considered  it 
probable  that  solutions  of  stereoisomeric  acids,  mixed  in  equal  pro- 
portions, would  give  a  dissociation  constant  equal  to  the  mean  of  the 
constants  of  the  acids  separately,  but  that  structurally  isomeric 
acids  would  give  a  value  different  frolii  the  mean.  The  results  of  his 
experiments  do  not  bear  out  this  view,  manv  exceptions  occurring'. 

J.  W. 
iVb^e  hy  Abstractor. — The  author  is  evidently  unacquainted  with 
the  theory  of  isohydric  solutions  of  Arrhenius,  according  to  which- 
equimolecular  solutions  of  any  acids  would,  when  mixed,  give  a  dis- 
sociation constant  nearly  equal  to  the  mean  of  the  separate  constants, 
provided  that  these  did  not  differ  greatly  from  each  other.  If  they 
did  differ  to  any  great  extent,  then  the  constant  of  the  mixed  solution 
would  fall  away  considerably  from  the  mean,  and  would  not  remain 
constant  for  different  dilutions.  These  deductions  are  amply  con- 
firmed by  the  data  obtained  by  the  author.  Isomerism  does  not  affect 
the  question  directly  at  all. 

Laws  of  the  Expansion  of  Liquids  compared  with  those  re- 
lating to  Gases  and  the  Form  of  the  Isothermals  for  Liquids 
and  Gases.  By  E.  H.  AmaCxAt  (Compf.  rend.,  115,  919— 923).— The 
coefficient  of  expansion  of  liquids  by  heat  diminishes  regularly  as  the 
pressure  increases.  It  also  increases  regularly  with  the  tempei^ture  ; 
the  increase  dajdt  diminishing  as  the  pressure  increases ;  so  that,  with 
ether  under  a  pressure  of  1000  atmospheres,  the  increase  is  practi- 
cally nothing,  although  with  alcohol  under  the  same  pressure  it  is 
still  observable.  .The  general  form  of  the  isothermals  for  liquids, 
taking  p  as  abscissse  and  pv  as  ordiaates,  is  similar  to  that  of  the 
isothermals  for  gases.  ,  H.  C. 

Relation  between  Heats  of  Formation  and  Temperatures  of 
Reaction.  By  M.  Peud'homme  (Compt.  rend.,  115,  1307 — 1308). — 
Sulphuric  acid  combines  with  potassium  hydroxide,  sodium  hydr- 
oxide, and  ammonia  at  the  absolute  terriperatures  183°,  193°,  and  213° 
respectivel}' ;  it  acts  on  metallic  potassium  at  205°  and  on  sodium  at 
223°.  Nitric  acid  acts  on  the  alkalis  at  somewhat  lower  temperatures 
than  sulphuric  acid.  Now  the  heats  of  formation  of  the  solid  salts- 
from  the  hydrated  acid  and  solid  hydrated  bases  are 
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iK2S04 40-7  Cal. 

|NaoS04 •    34-7     „ 


KN03. . . . 

42-6  Cal. 

NajSrOs.  . . 

36-1     „ 

NH4NO3.. 

34-0     „ 

It  follows  that  the  temperatures  of  reaction  are  lower  the  higher 
the  heats  of  formation  of  the  product,  and  this  agrees  with  the  law 
already  enunciated  by  Berthelot. 

For  the  same  series  of  compounds,  the  product  of  the  heat  of  forma- 
tion Q  into  the  absolute  temperature  of  reaction  T  is  practically  con- 
stant. In  the  case  of  potassium,  sodium,  and  ammonium  sulphates, 
the  numbers  are  626,  629,  and  601  respectively,  and  for  sodium  and 
potassium  nitrates  216  and  213  respectively. 

It  is  well  known  that  in  the  same  series  of  salts  the  molecular 
specific  heat  M  x  C  is  practically  constant,  and  hence 

Q  X  T  =  K  X  M  X  C  or  9^  =  K  ^. 

For  the  same  series  of  cor)ipounds,  the  heat  of  formation  of  the  unit  of 
mass  is  proportional  to  the  specific  heat  and  inversely  proportional  to  the 
fahsolute  temperature  at  the  point  of  reaction.  C.  H.  B. 

Thermochemistry  of  Isom.eric  Allyl  and  Propenyl  Deriva- 
tives. By  F.  Stohmann  and  H.  Langbein  (/.  pr.  Ghem.  [2],  46, 
-530—546;  compare  Abstr.,  1890,  100;  1891,  11;  1892,  763).— 
Eykman  (Abstr.,  1890,  748)  has  demonstrated  the  ease  with  which 
the  labile  allyl  derivatives,  such  as  safrole,  methyleugenol,  &c.,  may 
-be  converted  into  the  stable  isomeric  propenyl  derivatives.  The 
thermochemistry  of  these  was  ascertained  by  combustion  in  oxygen 
«,t  25  atmospheres  pressure  in  a  Berthelot's  bomb,  as  already  de- 
scribed.    The  results  are  given  in  the  following  table  (p.  154). 

It  will  be  noted  in  each  case  the  change  of  the  labile  allyl  deriva- 
tive into  the  stable  propenyl  derivative  is  accompanied  by  a  loss  of 
•energy,  the  heat  of  combustion  of  the  propenyl  derivative  being  from 
•8"8  to  ll'l  Calories  lower  than  that  of  the  allyl  derivative  ;  this  is  in 
accord  with  the  other  cases  which  have  been  studied  (compare  Abstr., 
1890,  100;  1892,  763).  Compounds  like  eugenol  and  betelphenol, 
which  differ  only  in  orientation,  have  practically  the  same  heat  of 
combustion.  Attention  is  called  to  the  higher  specific  gravitv  re- 
fractive index,  and  melting  point  of  the  propenyl  derivatives  as  com- 
pared with  the  allyl  derivatives.  The  +  energy  change  which 
accompanies  various  reactions,  such  as  substitution  of  OH  for  H 
<Abstr.,  1892,  763),  CH.-CHiCHo.  for  H,  and  CH.CH-CHg  for  H,  are 
compared  with  the  cases  which  have  been  already  published.  These 
results,  and  others  shortly  to  be  detailed,  confirm  the  authors  in  their 
l)elief  that  the  opening  up  of  the  ethylenic  linking  by  the  addition 
[of  two  hydrogen  atoms  is  not  accompanied  by  a  constant  accession  of 
energy,  as  would  be  deduced  from  Horstmann's  figures  (J5er.,  21, 
2217). 
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Allyl  derivatives  — 

Methylcliavicol,  CioH]2  0 

Eugenol,  CjoHigOs 

Eugenol  acetate,  C12H14O3 

Eugenol  benzoate,  Ci7Hi503  . . . 

Betelphenol,  C10H12O2 

Betelplienol  benzoate,  C17H16O3 

Metliyleugenol,  C11H14O2 

Safrole,  C10H10O2 

Apiole,  C12H14O4 

Propyl  derivatives — 

Anethoil,  CjoHisO 

Isoeugenol,  C10H10O2 

Isoeugenol  acetate,  Ci2iri403. . . 
Isoeugenol  benzoate,  Ci^HigOa  . 
Methylisoeugenol,  C11H14O2. . . . 

Ethylisoeugenol,  C10H16O2   

Isosafrole,  C10H10O2 

Asarone,  C12H16O3 

Isoapiole,  C12H14O4 

Anisoil,  CjHgO 


Mol. 
weight. 


148 
164 
206 
268 
164 
268 
178 
162 
222 


148 
164 
206 
268 
178 
192 
162 
208 
222 

108 


Heat  of  com- 
bustion at  con- 
stant pressure 
per  gram  mole- 
cule, Cal. 


1335  -1 
1286-9 
1498 -5 
2065  -3 
1286  -9 
2065 -4 
1459 -4 
1244-7 
1499  -6 


1324-2 
1278  -1 
1489 -0 
2056  -1 
1448  -0 
1602-9 
1234  -5 
1576-8 
1489-0 

905-5 


Heat  of 

formation, 

Cal. 


18-9 
67-1 

112-5 
84-7 
67  1 
84-6 
57-9 
40-3 

111-4 


29-8 

75-9 

122-0 

93-9 

69-0 

77-1 

50-5 

103-2 

122-0 


28 


Aggre- 
gation, 


liquid. 

j> 
solid. 

>» 
liquid, 
solid, 
liquid. 

j> 
solid. 


solid. 

liquid. 

solid. 

liquid, 
solid, 
liquid, 
solid. 


liquid. 


A.    G.   B. 

Estimation  of  the  Vapour  Density  of  Iodine  in  different 
Atmospheres.  By  E.  Thiele  (Zeits.  anorg.  Chem.,  1,  277—284). — 
The  author's  experiments  were  made  to  ascertain  the  influence  of 
foreign  molecules  on  the  vapour  density  of  iodine.  Preliminary  ex- 
periments in  an  ordinary  Y.  Meyer's  apparatus  in  atmospheres  of 
nitrogen,  oxygen,  and  hydrogen  chloride  showed  that  the  presence  of 
these  gases  is  without  influence.  Further  experiments  Avere  then 
made  in  a  modification  of  this  apparatus,  which  is  described  with  the 
aid  of  a  drawing.  In  the  presence  of  ether  vapour,  and  at  the  tem- 
perature of  boiling  sulphur,  iodine  gives  much  lower  values  for  the 
vapour  density  than  the  normal  ones  ;  but  it  was  subsequently  found 
that  iodine  acts  on  ether  at  this  temperature,  so  that  it  is  doubtful  if 
the  low  values  are  due  to  dissociation.  In  the  presence  of  chloi*oform 
vapour,  a  normal  value  was  obtained.  A.  R.  L. 

Vapour  Pressure  of  Aqueous  Alcoholic  Solutions  of  Salts. 

By  I.  Kablukoff  (J.  Buss.  Chem.  Soc,  23,  388— 391).— The  author 
finds  that  when  sodium  chloride  is  dissolved  in  a  mixture  of  water 
and  ethyl  alcohol,  the  vapour  pressure  of  the  solvent,  instead  of  being 
lowered,  as  is  the  case  with  a  pure  liquid,  is  increased.  The  following 
numbers  were  obtained  by  him  for  a  mixture  of  alcohol  and  water  of 
sp.  gr.  0-973  at  20° :— 
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t  .  n.  h ,  — .-  V. 

h 

19-5  24-79  25-99  -0*048  1-0 

18-5  20-87  24-31  -0-165  0-5 

In  the  table,  /^  denotes  the  vapour  pressure  of  the  solvent,  }i  that 
of  the  solution,  and  v  the  number  of  litres  in  which  1  gram  molecule 
of  the  salt  is  dissolved.  J.  W. 

Density  of  Sulphuric  acid  Solutions.  By  S.  U.  Pickering 
( Villi  Mag.  [5] ,  33, 463 — 466) .  In  answer  to  Riicker's  further  remarks 
on  this  subject  (see  this  vol.,  ii,  61),  the  author  points  out  that  he  did 
not  offer  a  fresh  solution  (with  one  break)  of  his  results,  but  simply- 
showed  that  one  of  the  four  breaks  first  mentioned,  namely,  that 
which  he  had  always  considered  to  be  very  feebly  marked,  could  be 
bridged  over  by  the  use  of  a  more  complicated  parabola,  but  that  there 
were  reasons  against  the  acceptance  of  this  simplification.  In  the 
author's  opinion,  the  "  no  break  "  curve  contributed  by  Biicker  is  "  an 
artificial  and  highly  improbable  representation  of  physical  facts," 
whereas  his  ow^n  "  four  break  "  representation  is  not  only  very  prob- 
able, but  is  unique  inasmuch  as  it  affords  an  interpretation  in 
harmony  with  all  the  other  properties  studied.  The  concordance  of 
these  various  results,  he  contends,  is,  indeed,  the  chief  argument  in 
favour  of  his  views.  S.  U.  P. 

Some  Experiments  on  the  Diffusion  of  Substances  in  Solu- 
tion. By  S.  U.  Pickering  (Phil.  Mag,  [5],  35,  127— 134).— Weak 
solutions  of  electrolytes  were  allowed  to  diffuse  from  open  jars  into 
very  large  volumes  of  water.  The  rate  of  diffusion  being  proportional 
to  the  translational  velocity  of  the  molecules,  the  relative  values  of 
onv'^  were  thus  obtained,  and  these  were  compared  with  the  osmotic 
pressures  of  the  solutions  as  determined  from  their  freezing  points. 
if  osmotic  pressure  is  due  to  the  impact  of  free  dissolved  or  quasi- 
gaseous  molecules,  the  molecular  weights  which  give  the  osmotic 
pressures  as  constant  ought  also  to  give  mv'^  as  a  constant  when 
determined  from  the  rate  of  diffusion.  But  this  Avas  not  found  to  be 
the  case ;  the  values  were  16  times  greater  in  some  instances  than 
they  were  in  others.  Substances  with  large  molecular  weights  gave 
the  largest  values  for  mv\  S.  U.  P. 

Relations  of  the  Physical  and  Chemical  Properties  of  the 
Chemical  Elements  and  Compounds.  By  H.  Fritz  (Monatsh.,  13, 
743 — 834). — The  author  has  collected  data  with  respect  to  the 
cohesion  of  elements  and  compounds,  and  shows  that  certain  relation- 
ships hold  good  between  the  force  of  cohesion  and  other  physical  and 
chemical  properties.  The  results  have  been  for  the  most  part  already 
published  in  other  papers.  H.  C. 

Influence  of  Electrolytic  Dissociation  on  the  Decomposition 
of  Ammonium  Nitrite  in  Aqueous  Solution.    By  A.  Angeli  and 

G.  BoEEis   {Gazzetta,  22,  ii,  349 — 351). — The  fact  that  concentrated 
aqueous  solutions  of  ammonium  nitrite  are  much  more  readily  de- 
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composed  by  heat  than  when  dilate  snggests  that  this  is  caused  by 
the  electrolytic  dissociation  in  the  case  of  the  former  being  less  far 
advanced  than  in  more  dilute  solutions.  If  this  be  so,  the  addition  to 
the  solution  of  salts  having  one  ion  in  common  with  ammonium 
nitrite  should  produce  the  same  effect  as  an  augmentation  of  coucen- 
tration.  This  is  found  to  be  the  case  ;  the  speed  of  decomposition  by 
heat  of  dilute  ammonium  nitrite  solutions  is  greatly  increased  by 
the  addition  of  ammonium  chloride,  ammonium  sulphate,  potassium 
nitrite,  or  sodium  nitrite,  whilst  the  addition  of  sodium  chloride, 
sodium  acetate,  or  magnesium  sulphate  does  not  alter  the  rate  of 
decomposition.     The  authors  are  continuing  the  investigation. 

W.  J.  P. 

Cryoscopy,  &c.,  of  Ammoniometallic  Compounds.       By  J. 

Petersen  (Zeit.  physikal.  Ghem.,  10,  .580 — 592). — The  molecular 
weights  of  ammoniacal  platinum,  cobalt,  and  chromium  compounds, 
as  determined  from  the  freezing  points  of  their  aqueous  solutions,  with 
the  help  of  Raoult's  empirical  constants,  give  results  agreeing  very 
well  with  the  formulae  usually  assumed  to  be  correct.  The  most 
marked  exceptions  are  formed  by  the  rhodo-  and  erythro-salts, 
which,  however,  in  all  probability  decompose  in  solution. 

The  electrical  conductivity  of  solutions  of  the  same  salts  was  also 
determined  at  18°,  and  the  author  presents  his  results  in  tabular  and 
curve  form.  The  values  of  i  obtained  by  the  two  methods  show  in 
general  a  good  agreement.  J.  W. 

Behaviour  of  Indole  and  some  of  its  Derivatives  with 
respect  to  Raoult's  Law.  By  A.  Ferratini  and  F.  Garelli 
(Gazzetta,  22,  ii,  245 — 269). — The  high  results  obtained  in  moleculai* 
weight  determinations  by  the  cryoscopic  method  when  naphthalene 
is  used  as  a  solvent,  for  substances  such  as  indole,  y3-methylindole, 
a/3-dimethylindole,  carbazole,  indene,  and  a-naphthol  have  led  the 
authors  to  investigate  the  cause. 

The  molecular  depressions  of  the  freezing  point  of  other  solvents 
by  these  substances  are  quite  normal;  the  formation  of  solid  solutions 
on  freezing  seemed  therefore  probable  (compare  Van  Bijlert,  Abstr., 
1891,  1411).  By  means  of  a  specially  constructed  apparatus,  the 
crystals  deposited  on  cooling  a  solution  of  indole  in  naphthalene  were 
separated  from  the  solution,  then  washed  with  ether,  and  analysed. 
Control  experiments  were  also  made  with  solutions  of  a-methyl- 
indole,  which  gives  normal  results  with  naphthalene  as  a  solvent ; 
this  was  done  in  order  to  determine  what  proportion  of  the  dissolved 
substance  was  taken  up  by  the  separating  crystals  as  a  mere 
mechanical  inclusion.  The  amount  of  indole  found  in  the  solidified 
naphthalene  was  far  greater  than  that  of  the  a-methyl indole;  the 
proportion  of  the  latter  gives  an  approximate  measure  of  the  quantity 
of  indole  carried  down  mechanically  by  the  naphthalene.  The  excess 
of  indole  found  in  the  naphthalene  should,  therefore,  be  present  in  a 
state  of  solid  solution,  38 — 40  per  cent,  of  the  indole  dissolved  crys- 
tallises with  the  naphthalene,  and  of  this  only  one-half  is  carried 
down  mechanically.     The  above  explanation  is  rendered  much  more 
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probable  by  the  fact  that  those  substances  which  give  high  molecular 
weights  are  very  similar  in  constitution  to  the  solvents  employed. 

Quite  another  hypothesis  must  be  devised  to  explain  the  small  de- 
pression of  the  freezing  point  of  naphthalene  caused  by  benzoic  acid. 
The  crystals  sepai^ating  on  cooling  the  solution  contain  only  some 
3 — 4  per  cent,  of  the  acid  present,  merely  as  a  mechanical  inclusion. 
Beckmann  (Abstr.,  1891,  389)  found  that  benzoic  acid  gives  a 
high  molecular  weight  by  the  boiling  point  method  in  benzene  or 
chloroform  solution,  but  normal  values  are  obtained  when  acetic 
acid  is  used  as  the  solvent ;  hence  it  is  probable  that  the  benzoic  acid 
is  present  in  such  solutions  as  aggregates  of  high  molecular  weight. 

W.  J.  P. 

Stereochemistry  of  Nitrogen.  By  A.  Glaus  (/.  pr.  Ghem.  [2], 
46,  546 — 559). — This  is  a  critique  of  the  paper  of  Hantszch  and 
Miolati,  on  "  Dissociation  Constants  of  Stereoisomeric  Nitrogen  Com- 
pounds "  (Abstr.,  1892,  1268).  Claus  will  not  admit  the  necessity 
for  stereoisomeric  theories  in  this  connection,  position  isomerism 
and  kind  of  linking  appearing  to  furnish  sufficient  explanation. 

A.  G.  B. 

Avidity    of   Acids    in    Aqueo-alcoholic    Solutions.      By    I. 

Kablukoff  (/.  Rnss.  diem-.  Soc.y^S,  459 — 487). — From  an  examina- 
tion of  the  electrolytic  conductivity  of  hydrogen  sulphate,  hydrogen 
chloride,  lithium  sulphate,  and  lithium  chloride  dissolved  singly  and 
together  in  various  mixtures  of  alcohol  and  water,  the  author  finds 
that  the  "avidity"  of  hydrogen  sulphate  with  respect  to  hydrogen 
chloride  is  less  in  solutions  containing  alcohol  than  it  is  in  pure  water. 

J.  W. 

Affinity  of  Organic  Acids.  By  P.  Walden  (Zeit.  phydkal. 
OAe77?.,  10,  563—579,  and  638— 664;  compare  Abstr.,  1892,  266).— 
The  dissociation  constants  of  the  following  tribasic  acids  were  mea- 
sured : — 

K. 

Tricarballylic  acid,  m.  p.  158° 0-022 

Unsymmetrical  methyltricarballylic  acid,  m.  p.  180°.  0'032 
Unsymmetrical  ethyltricarballylic  acid,  m.  p.  147-148°  0*032 
Unsymmetrical  propyltricarballylic  acid,  m.  p.  136°.  0*031 
Unsymmetrical  isopropyltricarballylic  acid,m.  p.  161° .      0"043 

_p-Tetramethyltricarballylic  acid  (?),  m.  p.  156" 0*0098 

a-Tetramethyltricarballylic  acid  (?),  m.  p.  133° 0*0111 

Citric  acid,  m.  p.  152—154° .' 0*082 

/37-Dicarboxy-7-valerolactone,  m.  p.  168°  (decomp.^  .      0*66 

•  Aconitic  acid,  m.  p.  180—183° 0*136 

Ethenyl tricarboxylic  acid,  m.  p.  150° 0*32 

Propenyltricarboxylic  acid,  m.  p.  146° 3*305 

Buteny tricarboxylic  acid,  m.  p.  136—137*5° 0-307 

Isobutenyltricarboxylic  acid,  m.  p.  148° 0*334 

ay3-Dimethylethenyltricarboxylic  acid,  m.  p. 

156—158° 0*503 

Benzylethenyltricarboxylic  acid,  m.  p.  168*5°    3*2 
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K. 

Ethylmefcbylcarboxyglutaric  acid,  m.  p.  166° 0'974 

Propylmethylcarboxyglutaric  acid,  m.  p.  167° 1'02 

Benzylmethylcarboxyglntaric  acid,  m.  p.  178°. .  about     1*5 
Unsymmetrical  trimethylenetricarboxylio  acid 0*91 

Normal  batanetetracarboxylic  acid,  m.  p.  233°  ....  *      0*040 

The  constants  of  a  considerable  number  of  aromatic  derivatives  of 
fatty  acids  were  determined  ;  those  of  acetic  acid  derivatives  are  given 
below : — 

K. 

Anilidoacetic  acid,  m.  p.  127—128°  0-0038 

Acetanilidoacetic  acid,  m.  p.  194 — 195°. 0*0260 

Chloracetanilidoacetic  acid,  m.  p.  130° 0*0340 

Bromacetanilidoacetic  acid,  m.  p.  152° 0*0340 

Acetobromanilidoacetic  acid,  m.  p.  176 — 177° 0-0285 

Orthotoluidoacetic  acid,  m.  p.  148— -149° 0-00587 

Acetorthotoluidoacetic  acid,  m.  p.  210—212° 0*0219 

Paratolylglycine  (Bischoff,  Hausdorfer),  m.  p. 

112—114° 0-0015 

Acetylparatolylglycine,  m.  p.  175—176" 0-0219 

a-Naphthylglycine,  m.  p.  199° 0-004 

Aceto-a-naphthylglycine,  m.  p.  156° 0-0207 

yS-Naphthyiglycine,  m.  p.  133—136° 0-006 

Aceto-/3-naphthylgl3^cine,  m.  p.  172*^ 0-0241 

Phenylimidodiacetic  acid,  m.  p.  150 — 155° 0*273 

Orthotolylimidodiacetic  acid,  m.  p.  158 — 162° 0*209 

a-Naphthylimidodiacetic  acid,  m.  p.  133 — 134"^    ....  0*051 

y3-Naphthylimidodiacetic  acid,  m.  p.  182—183° 0-246 

Other  acids  investigated  v/ere  : — 

A, 

Ethylmethylacetic  acid,  b.  p.  175° 0-0017O 

Diethylacetic  acid,  b.  p.  190° 0-00203 

lodacetic  acid,  m.  p.  82° 0075 

a-Bromopropionic  acid,  m.  p.  15 — 20° 0-108 

/:J-Bromopropionic  acid,  m.  p.  62-5°  . 0-0098 

aa-Dibromopropionic  acid,  m.  p.  61° 3*3 

ayS-Dibromopropionic  acid,  m.  p.  64° 0*67 

a-Nitrosopropionic  acid,  m.  p.  176 — 178° 0*050 

/^-Nitropropionic  acid,  ni.  p.  65 — 67°. 0-0162 

a-Bromobutyric  acid 0106 

J.  W. 

Influence  of  the  Constitution  of  the  Alcohols  on  the  Velocity 
of  E'therification.  By  N.  Menschutkin  (/.  Rms.  Chem.  Soc,  23, 
263 — 283). — The  author  gives  the  following  table  of  the  velocity 
constants  of  etherifioation  for  alcohols  mixed  in  molecular  proportion 
with  acetic  anhydride,  diluted  with  15  volumes  of  benzene,  and  heated 
at  100° :— 
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Primary  Saturated  Alcohols. 


CHa-OH 

Etherification 
constant. 

...      0-1118 

Ratio  to  the 

constant  of 

methyl  alcohol. 

100-0 

CHs-CHs-OH 

. . .      0-0542 

48-4 

CHa-CHo-CHg-OH  ... 

. . .     0-0480 

42-9 

CH^-CCHJ^-CH^-OH  . 

CHMea-CHs-OH 

CH3-[CH2  U-CH.jOH . 
CH^-CCH^le-CHa-OH . 
CH3-[CH2]:2-CH2^0H. 
CH3-[CH,]u-CH2-OH. 
CH3-[CH2]ie-CHo-OH. 
CH3-[CH2]2s-CHo-OH. 

. . .      0-0465 
. . .      0-0401 
. . .      0-0393 
. . .      0-0377 
. . .      0-0291 
. .  -     0-0269 
. . .      0-0245 
. . .      0-0174 

41-6 
35-9 
351 
33-7 
26-0 
24-0 
21-9 
15-5 

Primary  Unsaturated  Alcohols. 

CH^iCH-CH.-OH   00287 

CH^iCMe-CH^-OH 00267 

CHiC-CHs-OH 0-0200 

CeHa-CHs-OH 0-0280 

25-9 
23-9 
17-9 
25-0 

Secondary  Saturated  Alcohols. 

CHMeo-OH 0-0148 

CHMeEt-OH 00123 

•      13-2 
110 

CeHia'CHMe-OH 000916 

8-1 

Secondary  Unsaturated  Alcohols. 

CgHs-CHMe-OH 000643 

5-7 

CH(C6H5)2-OH 0-00258 

CH(CH2Pli)2-OH 000108 

2-3 

0-96 

Tertiary  Alcohol. 

CMeg-OH 0-00091 

0-8 

Chloro-alcohols. 

CHaCl-CHs-OH 0-0113 

CHCVCH2-0H 0-00262 

CHsCl-CHCl-CHa-OH  . . .      0-00523 
CH(CH2Cl)o-0H 0-000338 

101 
2-3 

4-5 
0-3 

Cyano-alcohols. 

CN-CH^-OH    0-0461 

CN-CHo-CH^-OH    0-00896 

CN-CHo-CHMe-OH 000305 

41-2 

8-0 

2-7 

Ether  Alcohols. 

OAc-CH^-CH^-OH 0-0133 

COOEt-CHa-OH 0-0263 

COOEt-CHMe-OH •    0-00568 

11-9 
23-5 

5-0 
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From  these  numbers,  it  appears  that  as  the  carbon  chain  in  the 
alcohol  lengthens,  the  constant  diminishes,  and  this  also  occurs  when 
the  alcohol  becomes  unsaturated.  The  primary  alcohols  have  a  greater 
constant  than  the  secondary,  and  these  again  than  the  tertiary 
alcohols.  With  regard  to  the  substituted  alcohols,  the  author  draws 
a  comparison  between  the  influence  of  the  substituting  groups  on  the 
constant  of  etherification,  and  on  the  dissociation  constant  of  acids  as 
studied  by  Ostwald.  In  general,  a  group  which  increases  the  disso- 
ciation constant  diminishes  the  etherification  constant.  J.  W. 

Rate  of  Sugar  Inversion  in  Aqueo- alcoholic  Solutions. 
By  I.  Kablukoff  and  A.  Tsakoni  [Zacooxi]  (/.  Bubs.  Chem.  Soc,  23, 
546 — 559). — The  author  has  obtained  the  following  velocity  constants 
for  sugar  inversion  at  25°  in  mixtures  of  alcohol  and  water  under 
the  influence  of  the  acids  given  in  the  table  : — 


Solvent. 

HCl. 

H2SO4. 

CCI3COOH. 

CH2CI.COOH. 

"Water 

21-30 
20-80 
20-11 
18-68 
17  -61 
16-66 

11-68 
10-82 

9-65 

8-33(?) 

8-19 

7-36 

15-98 

12-21 

11-30 

7-32 

6-79 

5-12 

1-08 

10  per  cent,  alcohol  . . 
20        „              „       .. 
30         „              „       .. 
40         „              „       .. 
50         „              „       .. 

0-785 
0-632 
0-380 
0-250 
0-199 

Taking  the  value  for  hydrochloric  acid  as  100  in  each  case,  the 
"  affinity  "  of  the  acids  in  the  various  mixtures  appears  as  follows  : — 


Acid. 

Water. 

10  p.  c. 
alcohol. 

20  p.  p. 
alcohol. 

30  p.  c. 
alcohol. 

40  p.  c. 
alcohol. 

50  p.  c. 
alcohol. 

HCl 

100-0 

54-8 

75-0 

5-1 

100-0 
52-2 

58-7 
3-8 

100-0 

48-0. 

56-2 

3-1 

100-0 
45 -1(?) 
39-2 
2-0 

100-0 

46-5 

38-6 

1-4 

100-0 

H2SO4 

CCVCOOH... 
CHClo-COOH  . 

44-2 

32-0 

1-2 

J.  w. 
Reaction  between  Nitrites  and  Salts  of  Hydrpxylamine.  By 
C.  MoNTEMARTiNi  {Gazzetta,  22,  ii,  304 — 325). — The  author  has  studied 
the  velocity  of  the  reaction  occurring  between  hydroxy lamine 
hydrochloride  and  sodium  nitrite  in  aqueous  solution  represented 
by   the  equation   NH2-0H,HC1  +  NaNO,,  =  N^O  +  NaCl  +  2HoO. 

The  velocity  is  deduced  from  the  general  formula  k  =  —(-^  — ^  ), 

T  \C  Co/ 
where  k  is  a  measure  of  the  velocity,  Co  the  quantity  of  hydroxyl- 
amine  initially  present  in  grams  per  100  c.c.  of  the  solution,  and  C 
the  quantity  of  hydro xylamine  present  T  minutes  after  the  commence- 
ment of  the  reaction.  Equivalent  quantities  of  hydroxylamine  hydro- 
chloride and  sodium  nitrite  were  used. 
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If  Co  be  greater  than  0*036  at  16°,  h  increases  considerably  as  T 
increases ;  at  this  concentration,  k  =  0*226  at  25",  and  is  nearly  con- 
stant. When  T  becomes  greater  than  400,  however,  the  products  of 
the  reaction  make  their  presence  evident  by  diminishing  h.  The 
addition  of  sodium  chloride,  one  of  the  products  of  the  reaction,  has 
a  considerable  effect  on  the  velocity.  When  the  solution  contains 
24'3  per  cent,  of  sodium  chloride,  h  falls  to  0*026  at  25° ;  even  when 
this  large  excess  is  present,  however,  h  decreases  in  magnitude  for 
the  higher  values  ot  T.  The  velocity  becomes  much  greater  as  the 
temperature  rises. 

The  product  A;/;,  where  7  is  the  constant  of  internal  friction  of  the 
solution,  is  not  a  constant  for  solutions  containing  varying  amounts 
of  sodium  chloride,  in  addition  to  the  reacting  constituents.  Kajander 
found  that  hrj  was  constant  in  a  number  of  reactions  between  acids 
and  insoluble  carbonates  ;  these,  however,  were  all  reactions  of  the 
first  order,  one  of  the  active  substances  being  a  solid.  The  present 
reaction  is  one  of  the  second  order,  both  the  substances  being  in  the 
liquid  state,  and  the  product  hrf  is  approximately  constant  if  large 
quantities  of  sodium  chloride  (16 — 24  per  cent.)  or  sulphate 
(8 — 14  per  cent,)  be  considered. 

Sodium  sulphate  diminishes  the  speed  of  reaction  in  a  similar 
manner  to  sodium  chloride ;  tabulated  results  are  given  of  experi- 
ments in  which  varying  quantities  of  sodium  sulphate  are  present  in 
the  solution.  The  author  enunciates  the  law  that  in  a  reaction  of  the 
7jth  order,  Z^//"  is  a  constant  when  the  acting  substances  are  present  in 
molecular  proportion. 

If  one  of  the  reacting  salts  be  present  in  excess,  hn  should  be  con- 
stant during  variations  of  n,  because  —  —^^  =  JcnC^,  n  being  the  ratio 

of  the  number  of  molecules  of  the  one  salt  to  that  of  the  other.  This 
was  not  verified,  however,  when  the  proportion  of  sodium  nitrite 
present  was  varied. 

With  hydroxylamine  hydrochloride,  the  velocity  of  reaction  is  less 
than  when  the  sulphate  is  used,  and  still  less  than  with  the  nitrate. 
With  lithium,  sodium,  and  potassium  nitrites,  h  decreases  as  the 
atomic  weight  of  the  metal  increases,  and  h  is  greater  for  strontium 
nitrite  than  for  that  of  barium.  W,  J.  P. 

Isomorphism.  Part  VII.  By  J.  W.  Retgers  {Zeit.  physiJcal. 
CJiem.,  10,  529—557  ;  compare  Abstr.,  1891,  146,  and  1151 ;  Abstr., 
1892,  1048). — Potassium  ferrate,  K2Fe04,  may  be  preserved  for  days 
in  solution  without  undergoing  decomposition,  and  may  be  crystal- 
lised at  a  gentle  heat  in  microscopic,  black  prisms  or  sharp  pyramids. 
It  forms  mixed  crystals  with  potassium  sulphate,  selenate,  chromate, 
tungstate,  and  molybdate,  and  is,  therefore,  isomorphous  with  these 
salts.  The  colour  of  the  mixed  crystals  varies  from  pink  through 
dark  red  to  dark  brown  in  the  case  of  chromate.  No  mixed  crystals 
could  be  obtained  with  potassium  tellurate. 

Potassium  tellurate  when  crystallised  out  of  more  or  less  concen- 
trated solutions  of  caustic  potash  appears  in  two  forms,  namely,  feebly 
birefringent  crystals   of   KgTeOi  +  SHgO,    and   highly   birefringent 
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crystals  probably  containing  2  mols.  HgO.  Most  likely  it  is  the  latter 
form  which  crystallises  from  potash  solution  along  with  potassium 
osmiate,  K20s04,2H20,  yielding  brown,  feebly  dichroic  crystals. 

Potassium  ruthenate  crystallises  neither  with  potassium  sulphate 
and  selenate,  nor  with  potassium  tellurate  and  osmiate. 

The  author  gives  the  following  corrected  table  of  the  crystallo- 
graphic  relations  of  the  sulphates,  selenates,  &c.,  of  the  potassium 
group  :  — 

K2SO4,  Am2S04,  Rb^SO^,  CsoSO,,  TI2SO4. 
K2Se04,  Rb,SeP4,  CssSeO^,  Tl2Se04. 
KoCr04,  Rb^CrOi,  CsaCrOi. 
Rhombic  <;  KzMnOi,  RbgMnOi,  CsjMnOi. 
i  K2WO4. 
I  K2M0O4.  • 
l^K^FeO*. 

r  Am2Se04. 

Monoclinic<  Am2Cr04. 

L  Am2Mo04. 

Tl2Cr04,  probably  rhombic. 

The  sulphofcungstates  and  sulphomolybdates  of  potassium  and 
ammonium  do  not  form  mixed  crystals  with  potassium  or  ammonium 
sulphate. 

The  author  considers  the  birefringency  and  pleochroism  of  the 
mixed  crystals  of  ammonium  chloride  and  ferric  chloride  to  be  due  to 
the  inclasion  in  the  crystal  of  FcsCle  +  7H2O,  which  is  itself  bire- 
fringent  and  pleochroic.  Roozeboom's  assumption  that  a  regular 
modification  of  the  ferric  chloride  exists  in  the  mixed  crystal,  and 
that  the  optical  properties  are  occasioned  entirely  by  internal  tension, 
appears  to  him  unnecessary.  J.  W. 

Alummium  Apparatus  in  the  Laboratory.  By  G.  Borne mann 
{Ber.,  25,  3637 — 3642). — The  author  describes  the  efficiency  and 
appearance  of  air  and  water  baths,  rings,  clamps,  &c.,  made  of  alu- 
minium which  he  has  used  in  the  laboratory  for  some  time.  In 
accordance  with  the  physical  and  chemical  properties  of  aluminium, 
he  finds' that  it  is  preferable  to  use  it  in  many  cases  instead  of  copper 
and  iron.  E.  C.  R. 

New  Drying  Oven.  By  M.  Kaehlek  (Ber.,  25,  3612—3614).— 
The  speciality  of  the  apparatus  consists  in  an  inverted  and  truncated 
four-sided  pyramid  of  brass  which  is  inserted  in  the  floor  of  the  oven ; 
it  is  closed  at  the  top  and  is  surrounded  by  another  pyramid  open  at 
the  top.  The  oven  is  heated  by  a  burner  placed  under  the  inner  closed 
pyramid,  and  the  products  of  combustion  pass  from  the  top  of  this 
pyramid  through  four  tubes  which  run  up  inside  the  corners  of  the 
oven,  and  help  to  maintain  the  temperature  of  the  oven.  A  current 
of  heated  air  which  enters  the  oven  through  the  space  between 
the  outer  and  inner  pyramids  is  also  continually  passing  through 
the  oven.  E.  C.  R. 
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Laboratory  Apparatus  for  Distillation  with  Superheated 
Steam.  By  B.  Jaff^  (Ber.,  26,  123— 125).— Althougli  easy  on  the 
large  scale,  the  use  of  superheated  steam  in  the  laboratory  is  trouble- 
some. The  author  finds  that  equally  good  results  may  generally  be 
obtained  by  the  use  of  the  hot  products  of  combustion  of  a  bansen 
flame.  A  copper  tube  of  about  3 — 4  mm.  diameter  passes  through 
the  tubulure  of  the  retort,  and  is  bent  at  right  angles  outside  the 
retort.  The  bunsen  flame  is  placed  immediately  before  the  slightly 
expanded  opening  of  this  tube,  and  the  heated  products  of  combustion 
are  drawn  into  it  by  means  of  a  water  pump  connected  with  the 
receiver  or  receivers.  The  inner  end  of  the  copper  tube  may  pass 
into  the  liquid  in  the  retort,  but  the  author  finds  it  generally  better 
for  it  to  end  just  at  the  surface  of  the  liquid.  The  presence  of  carb- 
onic anhydride,  nitrogen,  and  excess  of  atmospheric  air  does  not 
prove  prejudicial.  Distillations  of  glycerol,  paraffin,  stearic  acid,  &c., 
have  been  successfully  carried  out  by  this  method.  L.  T.  T. 
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The  Molecular  Weight  and  Refractive  Power  of  Hydrogen 
Peroxide.  By  Gr.  Cakrara  {Gazzetta,  22,  ii,  341 — 349). — From 
experiments  on  the  freezing  points  of  aqueoas  solutions  of  hydrogen 
peroxide,  Tanimann  (Abstr.,  1890,  106)  concluded  that  the  latter 
substance  has  the  molecular  formula  H4O4.  The  molecular  depres- 
sions of  the  freezing  point  observed  by  Tammann  differed  greatly 
amongst  themselves,  and  the  method  by  which  he  deduced  the 
formula  H4O4  is  open  to  criticism.  Using  solutions  of  very  different 
concentrations,  the  author  found  the  molecular  depression  of  the 
freezing  point  to  correspond  fairly  well  with  the  molecular  formula 
HoOj.  Tammann's  discordant  results  are  possibly  due  to  catalytic 
decomposition  of  the  solutions,  induced  by  the  platinum  stirrer  used 
by  him  ;  the  author  employed  one  of  glass. 

Determinations  of  the  specific  refraction  of  aqueous  solutions  of 
hydrogen  peroxide  also  point  to  the  simple  formula  H2O2.    The  specific 

dispersion  in  aqueous  solution  is  less  than  that  of  water,  l—L L^ 

V       d 

=  0"00747  ;  considering  the  substance  as  a  compound  of  water  and 
oxygen,  the  atomic  dispersion  of  the  second  oxygen 'atom  is  0"0867. 

The  absorption  spectrum  of  the  blue  ethereal  solution  of  the  com- 
pound of  chromic  anhydride  and  hydrogen  peroxide,  shows  a  band 
between  \  =  6265  and  \  =  5-380.  W.  J.  P. 

Critical  Examination  of  the  Fundamental  Determinations 
of  Stas  on  Potassium  Chlorate.  By  G.  Hinrichs  (Gompt.  rend., 
115,  1074 — 1078). — The  author  points  oat  that  in  Stas's  determina- 
tion of  the  oxygen  contained  in  potassium  chlorate,  the  value  found 
is  a  function  of  the  amount  of  chlorate  taken,  so  that  calculated  for 
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liO — 35  grams  of  chlorate  O  =  16,  and  for  100  grams  of  chlorate  0  = 
1598.  Precise  deductions  cannot,  therefore,  be  made  from  these 
determinations.  H.  C. 

Phosphorus  lodo sulphide.  By  L.  Ouvrard  (Compt.  rend.,  115, 
1301 — 1303). — Dry  hydrogen  sulphide  has  no  action  on  phosphoms 
iodide  at  the  ordinary  temperature,  but  phosphorus  iodosulphide, 
P2S3T,  can  be  obtained  (1)  by  heating  phosphorus  tri-iodide  in  a  cur- 
rent of  hydrogen  sulphide  at  110 — 120°  until  hydrogen  iodide  is  no 
longer  evolved ;  (2)  by  dissolving  phosphorus,  iodine,  and  sulphur  in 
the  proper  proportions  in  carbon  bisulphide,  evaporating,  and  heating 
at  120°  in  a  current  of  an  inert  gas  ;  (3)  by  dissolving  iodine  in  the 
proper  proportions  in  a  solution  of  phosphorus  sulphide  in  carbon 
bisulphide.  The  iodosulphide  crystallises  from  carbon  bisulphide  in 
somewhat  bulky,  brilliant,  highly  refractive,  golden-yellow  prisms, 
which  seem  to  belong  to  the  triclinic  system.  It  is  stable  in  dry  air, 
but  slowly  decomposes  in  contact  with  moist  air  with  evolution  of 
hydrogen  sulphide  ;  it  dissolves  readily  in  carbon  bisulphide,  but  is 
only  slightly  soluble  in  benzene  or  chloroform,  and  still  less  soluble  in 
ether  or  absolute  alcohol.  When  heated  in  presence  of  air,  it  melts 
at  about  106°  to  a  viscous  liquid  which  easily  remains  in  superfusion, 
and  at  about  300°  it  burns  with  formation  of  phosphoric  anhydride, 
sulphurous  anhydride,  and  iodine ;  when  heated  to  300°  in  a  vacuum, 
it  splits  up  into  iodine  and  phosphorus  sulphide.  Cold  water  has  very 
little  effect,  but  hot  water  decomposes  it  rapidly,  and  fuming  nitric 
acid  attacks  it  with  explosive  violence  and  production  of  light. 

C.  H.  B. 

Properties  of  Dry  Hydrogen  Sulphide.  By  R.  E.  Hughes 
(Phil.  Mag.  [5],  33,  471 — 475). — Hydrogen  sulphide,  dried  by  pass- 
ing  over  calcium  chloride  and  phosphoric  anhydride,  has  no  action 
on  magnesia,  baryta,  ferric  oxide,  or  on  salts  of  silver,  copper,  mercury, 
lead,  bismuth,  arsenic,  cadmium,  antimony,  tin,  or  cobalt.  It  does 
not  redden  dry  blue  litmus  paper.  J.  W. 

Action  of  Potassium  Permanganate  on  Sodium  Thiosulphate. 
By  C.  JjUCKOVi^  {Zeit.  anal.  Chem.,  32,  53 — 57). — A  solution  of  sodium 
thiosulphate,  whether  neutral,  acidified  by  sulphuric  acid,  or  made 
alkaline  with  potash,  when  boiled  with  an  excess  of  potassium  per- 
manganate, reduces  only  so  much  of  the  latter  as  corresponds  with 
what  is  required  by  the  equation  2H2S2O3  +  O7  +  H2O  =  2H2SO4  -I- 
H2S2O6,  and  it  is  stated  that  the  dithionic  acid  can  be  detected  in  the 
oxidised  solution.  M.  J.  S. 

Volatilisation  of  Silica.  By  E.  Cramer  (Zeit.  angvj.  Chem. 
1892,  484 — 486). — Although  a  sublimate  of  pure  silica  is 
occasionally  observed  in  the  upper  region  of  blast-furnaces,  no 
experiments  on  the  small  scale  have  been  recorded  to  prove  its 
volatility.  The  author  has  therefore  made  some  experiments  with 
pure  crystallised  native  silica.  A  Deville  oven,  of  12  cm.  diameter 
and  33  cm.  in  height,  was  heated  by  means  of  graphitic  carbon,  whilst 
a  blast  of  air  was  forced  through  from  below.  After  two  hours,  a  heat 
was  obtained  equal  to  the  highest  ever  noticed  in  furnaces ;  at  this 
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platinum  not  only  rapidly  melted,  but  actually  began  to  boil   and  to 
■evaporate. 

A  weighed  quantity  of  crystallised  quartz  was  introdaced  in  a 
graphitic  crucible  provided  with  a  lid.  This  cracible  was  put  inside 
a  magnesite  crucible,  the  empty  space  being  filled  up  with  finely 
powdered  magnesia.  The  crucibles  were  now  put  into  the  furnace,  a 
strong  blast  was  applied,  and,  afher  4  kilos,  of  graphite  had  been 
barnt,  the  experiment  was  stopped  and  the  quartz  reweighed,  when  ii 
was  found  to  have  lost  40*5  per  cent,  in  weight.  By  tbrice  re- 
peating the  fusion,  the  author  succeeded  in  complebely  volatilising 
the  quartz.  Another  experiment  showed,  tbat  no  volatilisation  takes 
place  in  covered  crucibles  at  the  temperature  of  melting  iron. 

L.  DE  K. 

Density  of  Carbonic  Oxide,  and  the  Atomic  Weight  of 
'Carbon.  By  A.  Leduc  (Gompt.  rend.,  115,  1072— 1074).— The 
<3arbonic  oxide  was  prepared  by  the  action  of  sulphuric  acid  on 
oxalic  acid,  and  was  purified  by  means  of  potassium  hydroxide,  and 
dried  over  phosphoric  anhydride.  Three  experiments  made  in  the 
manner  previouslv  described  gave,  for  the  weight  of  the  gas  at  0" 
aud  760  mm.,  (i)  ■2'8470  ;  (ii)  2-8468  ;  (iii)  2-8469  grams  :  the  "mean 
being  2*8469.  The  weight  of  air  in  the  same  vessel  is  2  9440  grams, 
and  hence  the  relative  density  of  the  carbonic  oxide  is  0-96702. 
This  result  agrees  with  the  generally  accepted  value.  Assuming 
that  at  0°  this  gas  has  the  same  molecular  volume  as  oxygen,  the 
atomic  weight  of  carbon,  calculated  from  this  determination,  is  11"913 
(O  =  15-88),  which  agrees  very  closely  with  the  numbers  11"015 
iuid  11 '91 7,  obtained  by  synthesis  by  Van  der  Plaat  and  Friedel  re- 
spectively. If  the  experimental  results  are  taken  as  correct,  tho 
ratio  of  the  molecular  volume  of  carbonic  oxide  to  that  of  oxygen 
is  1*0001.  It  has  been  shown  that  the  corresponding  ratio  for 
hydroo^en  and  oxygen  is  about  1*002. 

If  Regnault's  value  for  oxygen  (1*10563)  is  assumed  to  be  true, 
the  atomic  weight  of  carbon  would  be  11*897,  which  is  not  in  suffi- 
ciently close  agreement  with  the  actual  determinations,  an  I  hence 
there  can  be  little  doubt  that  the  author's  value,  I'lOSO,  is  more 
■correct. 

The  relative  density  of  methane,  calculated  from  its  molecular 
weight,  is  0-55376,  which  is  lower  than  the  general  accepted  value ; 
but  it  is  probable  that  the  determinations  were  made  with  impure 
gas.  C.  H.  B. 

Formation  of  Alkali  Carbonates  in   Nature.  ,  By  E.   W. 

HiLGARD  (Ber.j  25,  3321 — 3630). — The  author  has  determined  quan- 
titatively the  amount  of  alkali  carbonate  which  is  f  jrmid  when 
the  solution  of  an  alkali  sulphate  is  treated  with  precipitated 
calcium  carbonate  in  the  presence  of  carbonic  anhydride.  Potassium 
sulphate,  in  solutions  containing  up  to  1  gram  por  litra,  is  completely 
converted  into  potassium  hydrogen  carbonate.  With  stranger  solu- 
tions, the  percentage  rapidly  falls ;  so  that  in  a  solution  ontaining 
■8  grams  per  litre,  only  26-85  per  cent,  of  the  theoretical  maximum 
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of  potassium  hydrogen  carbonate  is  formed.  With  sodium  sulphate, 
a  similar  result  is  obtained.  A  complete  conversion  of  sodium  sulph- 
ate into  sodium  hydrogen  carbonate  is  obtained  in  solutions  con- 
taining up  to  08  gram  per  litre.  If  the  solution  of  the  carbonate  is 
evaporated,  9/lOths  of  the  carbonate  is  reconverted  into  sulphate. 

The  author  points  out  the  bearing  of  the  results  on  the  formation 
of  alkali  carbonates  in  the  soil  and  on  the  action  of  gypsum  when 
applied  to  the  soil.  E.  C.  K. 

Solutions  of  Sodium  Silicates.  By  F.  Kohlbausch  (Ann.  Phys. 
Chem.  [2],  47,  756— 764).— The  author  has  studied  the  electrolytic 
conductivity  of  solutions  of  sodium  silicate,  NaoSiO^,  and  of  solutions 
containing  the  base  and  acid  in  the  propoition  NaaO,  3*4Si02,  as  well 
as  some  mixtures  of  the  two  wilh  each  other  and  with  sodium  hydr- 
oxide ;  and  from  his  observations  draws  conclusions  as  to  the  consti- 
tution of  the  solutions  examined.  If  a  concentrated  solution  of  the 
poly  silicate  is  diluted,  a  long  time  elapses  before  the  dilute  solution 
attains  chemical  equilibrium  ;  and,  if  soda  is  added  to  this  diluted 
solution  of  the  polysilicate,  equilibrium  is  again  only  slowly  reached. 

The  salt  NaaSiOs  conducts  iDetter  in  dilute  solution  than  equivalent 
solutions  of  any  other  salt.  This  is  owing  to  hydrolytic  decompofci- 
tion  of  the  salt  into  acid  and  base.  The  same  phenomenon  is  appa- 
rent in  the  case  of  the  polj^silicate,  only  here  the  dilutions  at  which 
the  conductivity  is  very  high  are  much  greater  than  before,  as  we- 
should  expect  from  the  law  of  mass  action.  At  an  equivalent  dilution 
of  100,  the  numbers  obtained  for  solutions  in  which  the  proportion  of 
acid  to  base  varied,  pointed  to  the  ratio  2Si02  ■  INaaO  as  being  the 
superior  limit  of  combination  of  silica  with  soda.  J.  W. 

Fusion  of  Calcium  Carbonate.  By  H.  Le  Chatelier  (Compt. 
rend.,  115,  1009 — 1011  ;  compare  this  vol.,  ii,  117). — The  author  has- 
repeated  the  experiments  of  J.  Hall,  using  a  steel  tube  with  an  in- 
ternal coMting  of  nickel.  Chemically  precipitated  calcium  carbonate 
was  placed  in  the  tube  and  heated  at  1020°  for  about  an  hour.  It  was 
thus  changed  into  a  completely  crystallised  rod  of  calcium  carbonate^ 
As  in  the  experiments  under  high  pressures,  it  was  clear  that  the  carb- 
onate had  become  pasty,  but  had  not  completely  fused.  It  follows  that 
the  crystallisation  of  calcium  carbonate  may  be  the  result  of  a  high 
temperature  only,  without  the  intervention  of  a  high  pressure,  a  result 
directly  opposed  to  that  obtained  by  Joannis.  The  difference  is 
doubtless  due  to  the  fact  that  in  the  author's  experiments  the  tube 
was  suddenly  introduced  into  a  furnace  previously  heated  to  the  re- 
quired temperature,  whilst  in  the  experiments  of  Joannis  the  temper- 
ature was  raised  more  gradually.  Similar  differences  are  observed 
when  sulphur  or  silica  is  heated  rapidly  or  slowly,  and  in  these  cases 
the  higher  melting  point  observed  is  due  to  the  formation  of  a  less 
fusible  isomeride  during  the  process  of  heating.  Possibly  something 
of  the  same  kind  occurs  in  the  case  of  calcium  carbonate.  Chalk 
crystallises  under  the  same  conditions  as  precipitated  calcium 
carbonate,  but  calcite  undergoes  no  change  even  at  1100°. 

C.  H.  B. 
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Fusion  of  Calcium.  Carbonate.  By  A.  Joannis  (Compt.  rend., 
115,  1296 — 1298). — The  author  contends  fchafc  the  mass  obtained  by 
Le  Chatelier  (preceding  abstract)  by  heating  calcium  carbonate  at 
1020°,  not  under  pressure,  had  not  really  been  fused,  and  that  its  crys- 
talline condition  was  but  little  in  advance  of  that  of  the  precipitated 
carbonate.  He  has  obtained  similar  results  himself,  but  does  not  con- 
sider that  fusion  has  taken  place  unless  the  mass  is  sufficiently  hard 
to  be  polished  and  cat  into  thin  sections.  When  in  this  condition,  its 
sp.  gr.  is  2"57,  which  is  almost  identical  with  that  of  ordinary  marble. 
Joannis  points  oat  that,  according  to  Piotet's  translation  of  Hall's 
memoir,  the  latter  found  that  a  minimum  pressure  of  173  atmos. 
is  necessary  to  obtain  complete  fusion  of  calcium  carbonate. 

C.  H.  B. 

Action  of  a  High  Temperature  on  Metallic  Oxides.  By 
H.  MoissAN  (Compt.  rend.,  115,  1034 — 1036). — The  author  has  con- 
structed an  electric  furnace  in  which  an  electric  arc  impinges  on  a 
cavity  in  the  middle  of  two  blocks  of  lime  {Compt.  rend.,  115,  1031 — 
1033).  Different  temperatures  are  obtained  by  altering  the  strength 
of  the  current.  In  this  paper  he  describes  the  effect  of  the  arc  on 
various  oxides. 

Calcium  oxide,  with  a  current  of  50  volts  and  25  amperes,  rapidly 
becomes  covered  with  brilliant,  white  crystals  of  the  pure  oxide. 
Similar  results  are  obtained  with  lime  of  ordinary  purity.  With 
50  volts  and  100  amperes,  crystallisation  is  much  more  rapid  and 
abundant,  and  with  70  volts  and  350  amperes,  the  calcium  oxide 
melts  completely,  and,  on  cooling,  solidifies  to  a  confusedly  crystalline 
mass.  Strontiuvi  oicide  crystallises  at  about  2500°,  and  at  3000*"  it 
melts  to  a  transparent  liquid,  which,  on  cooling,  solidifies  to  a  con- 
fusedly crystalline  mass.  Barium  oxide  is  completely  liquid  at 
2000°,  but  seems  to  be  stable  even  at  2500°.  On  cooling,  it  forms  a- 
mass  of  confused  crystals  with  a  beautifully  crystalline  fracture. 
Magnesium,  oxide  crystallises  less  readily  than  calcium  oxide.  At 
about  2500°,  it  yields  transparent  crystals,  and  with  70  volts  and 
360  amperes,  it  melts  to  a  transparent  liquid.  Aluminium  oxide. — At 
about  2250°,  pure  alumina  crystallises  readily,  and  if  mixed  with  a 
small  quantity  of  chromium  oxide,  it  forms  ruby- red  crystals,  inferior, 
however,  to  those  obtained  by  Fremy  and  Yerneuil's  method.  With 
25  volts  and  75  amperes,  the  alumina  not  only  melts  but  completely 
volatilises.  Chromic  oxide,  with  55  volts  and  30  amperes,  melts  to  a 
black  mass  dotted  with  black  crystals.  Manganese  peroxide  melts  and 
evolves  oxygen,  forming  the  monoxide,  which  absorbs  some  of  the 
lime,  and  solidifies  to  a  brown,  crystalline  mass  on  cooling.  Ferric 
oxide  melts  and  loses  oxygen,  forming  the  magnetic ^oxide,  partly 
liquid  and  partly  crystallised.  Nickel  oxide  melts,  and  forms  green 
crystals.  Cobalt  oxide  melts  somewhat  rapidly,  and  forms  rose- 
coloured  crystals.  Titanic  anhydride,  with  50  volts  and  25  amperes, 
yields  black,  prismatic  crystals  of  the  monoxide ;  with  45  volts  and 
100  amperes,  the  monoxide  melts  in  three  minutes,  and  is  partly  dis- 
sociated and  completely  volatilised  in  eight  minutes.  Cupric  oxide  is 
completely  decomposed  at  2500°,  and  yields  small  masses  of  metallic 
copper  and  a  cr^'stallised  compound  of  copper  and  calcium  oxides. 
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Zinc  oxide  rapidly  volatilises,  and  condenses  in  long,  transparent, 
crystals  at  the  mouth  of  the  furnace  and  on  the  electrodes. 

C.  H.  B. 
Decomposition  of  Aqueous  Vapour  by  Maguesium.  By 
M.  B/OSENFBLD  {Ber.,  26,  59—60). — The  experimental  illustration  of 
the  combustion  of  magnesium  in  aqueous  vapour  devised  by  Moody 
(Proc,  1891,  20)  is  substantially  the  same  as  that  described  by  the 
author  about  ten  years  ago  {Ber.,  15,  161)  ;  the  same  phenomenon 
can  be  more  simply  and  elegantly  shown  by  employing  powdered 
magnesium  instead  of  magnesium  ribbon,  but  care  has  to  be  exercised 
in  the  heating,  both  of  the  metal  and  the  water,  otherwise  the  action 
is  very  violent.  F.  S.  K. 

Monomagnesium  Phosphate.  By  J.  Stoklasa.  {Zeit.  anorg. 
Chem.,  1,  307 — 312). — Pure  magnesium  oxide  is  dissolved  in  concen- 
trated phosphoric  acid  (sp.  gr.  1'4),  and  the  solution  evaporated  on 
the  water-bath  until  a  crystalline  pellicle  is  formed  ou  the  surface. 
The  crystals  are  washed  with  ether  until  all  the  acid  is  removed, 
pressed,  and  dried  in  a  current  of  air.  The  compound  thus  prepared 
has  the  composition  MgH4P208  +  2H2O,  and  forms  nodular  aggre- 
gates of  small  crystals ;  it  is  non-hygroscopic,  and,  unlike  the  calcium 
salt,  is  not  decomposed  by  water.  A.  R.  L. 

Determination   of  the  Atomic  Weight  of  Cadmium.     By 

W.  S.  LoRiMER  and  E.  F.  Smith  (ZeiL  anorg.  Ghem.,  1,  364 — 367).— 
Carefully  purified  cadmium  oxide  was  dissolved  in  potassium  cyanide, 
and  the  cadmium  deposited  electrolytically.  From  the  ratio  of  the 
weight  of  the  oxide  to  that  of  the  metal,  the  atomic  weight  of  cad- 
mium was  determined,  the  arithmetical  mean  of  nine  determinations 
giving  the  number  112'055  (O  =  16).  The  highest  result  was 
112-182,  and  the  lowest  111-908.  H.  C. 

Possibility  of  the  Existence  of  certain  Metals  in  tie  Gaseous 
Condition  at  Temperatures  below  their  Fusing  Points.  By  W. 
Spring  (Zeit.  anorg.  Ghem.,  1,  240 — 244). — By  passing  a  current  of 
hydrogen  through  a  heated  glass  tube  containing  the  volatile  chlorides 
of  copper  or  iron,  a  lustrous,  metallic  deposit  is  formed  on  the  sides 
of  the  tube,  which  proves  on  examination  to  have  a  crystalline  struc- 
ture, whereas  the  metal  obtained  by  similarly  reducing  the  oxides  is 
pulverulent  and  devoid  of  crystalline  form.  The  chlorides  of  cobalt, 
nickel,  chromium,  uranium,  and  tungsten  were  also  examined,  and  it 
was  found  that  the  reduced  metal  is  crystalline  in  those  cases  only 
where  the  salts  are  volatile.  Silver  chloride  is  reduced  at  a  temper- 
ature below  that  at  which  it  volatilises,  and  here  a  spongy,  crystalline 
mass  of  metal  having  no  lustre  is  obtained.  The  author  is  of  opinion 
therefore,  that  after  the  chlorine  has  been  removed  by  the  hydrogen 
from  the  volatile  chlorides,  the  metals  exist  for  a  time  in  the  gaseous 
condition.  As,  however,  the  metals  mentioned  are  only  volatile  at 
temperatures  far  above  those  at  which  their  chlorides  suffer  reduc- 
tion, it  is  assumed  that  they  exist  in  allotropic  modifications,  perhaps 
in  the  atomic  condition.     Schiitzenberger's  view  (Abstr.,  1891,  1429) 
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^s  t©  ihfi  exisf^jyce  of  a  volatile  nickel  hydrochloride  may  also  be 
applied  io  oth^r  anetals,  but  fails  to  throw  any  further  light  on  the 
phenomena  abov»e  described.  When  silver,  platinum,  or  gold,  in  the 
form  of  leaf,  is  heated  at  150°  in  a  sealed  tube  with  hydrochloric  acid, 
the  ra^tal  dissolves,  but  the  chloride  is  subsequently  reduced  by  the 
hydwgen  foitin^d  during  the  interaction,  and  the  metal  reappears  as 
microscopic  crystals  on  the  sides  of  the  tube.  It  is  possible  in  this 
case  that  evcti  the  platinum  exists  for  some  time  in  the  liquid  con- 
dition previoiasly  to  assuming  the  crystalline  form.  A.   R.  L, 

ITew  Pacmation    of   Basic    Sulphates    of   Copper.    By   L. 

Marchlews*:i  and  J.  Sachs  (ZeiL  anorg.  Chem.,  1,  405 — 406). — If  a 
saturated  aqueous  solution  of  copper  sulphate  is  heated  on  a  water 
bath  with  excess  of  dimethylaniline  or  diethylaniline,  a  bluish-green 
precipitate  is  formed  which  on  examination  is  found  to  have  the  com- 
position 6Oi0,2S03,'^H20.  It  appears  to  be  identical  with  the  basic 
sulphate  of  copper  already  obtained  in  other  ways  by  Reindel, 
Pickering,  and  Habermann.  If  copper  sulphate  solution  is  heated 
with  quin>©line,  a  salt  of  the  composition  8CuO,3SO3,I0Il2O  is  ob- 
tained. This  salt  has  not  been  before  observed ;  it  has  a  bright-green 
voolour,  and  decomposes  when  heated  to  200°.  H.  0. 

Formation  of  Aluminium  Sulphide.  By  A.  H.  Bucherkr 
i^Zeit.  angw.  Chem.,  1892,  483 — 484). — The  author  has  succeeded  in 
•economically  preparing  on  the  large  scale  aluminium  sulphide, 
hitherto  obtained  by  passing  the  vapour  of  carbon  bisulphide  over 
1^  hot  alumina.  A  mixture  of  alumina  and  charcoal  is  strongly 
heated  in  an  earthenware  retort,  and  by  means  of  an  earthenware 
tub«  sulphur  is  from  time  to  time  introduced,  into  the  retort.  The 
alumina  is  gradually  completely  converted  into  the  corresponding 
sulphide. 

The  author  thinks  that  aluminium  sulphide  may  become  of  great 
importance  in  the  metallurgy  of  aluminium.  L.  de  K. 

Amorphous,  Hydrated  Ferric  Oxide;  Crystalline  Ferric 
Hydroxide;  Potassium  and  Sodium  Ferrites.     By  J.  M.  van 

Bemmelen  and  E.  A.  Klobbie  (/.  pr.  Chem.  [2],  46,  497 — 529). — 
Rousseau  claims  to  have  obtained  crystallised  ferric  hydroxide, 
re2C3,H20,  by  heating  hydrated  ferric  oxide  in  molten  alkali  salts 
(Abstr.,  1888,  917, 1034,1252),  and  by  decomposing  ferric  oxychloride 
by  water  (Abstr.,  1890,  1063).  Brunck  and  Graebe  obtained  the 
same  compound  (Abstr.,  1881,  126).  The  results  of  the  authors' 
reinvestigation  of  this  matter  are  as  follows: — (1.)  The  hydrous 
ferric  oxide  obtained  by  decomposing  potassium  nitroprusside,  or 
E-oussin's  salt  (compare  Pavel,  Abstr.,  1883,  297)  with  alkali  hydr- 
oxides, and  gelatinous  hydrated  ferric  oxide  which  has  been  exposed 
to  a  low  temperature,  are  amorphous,  and  of  inconstant  composition. 
(2.)  Continued  heating  with  a  strong  solution  of  potassium  or 
sodium  hydroxide  converts  ferric  oxide  into  a  ferrite  which  is 
partially  soluble  and  gradually  becomes  crystalline.  In  potassium 
hydroxide  solution,  the  crystals  are  at  first  rhombic  (?)  plates,  but  as 
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the  heating  is  continued  and  the  water  expelled  they  become  regular 
octahedra,  which  are  also  formed  when  ferric  oxide  is  heated  in 
fused  potassium  ciarbonate  or  chloride.  In  sodium  hydroxide,  the 
crystals  are,  at  first,  crossed  prisms,  but  afterwards  hexagonal 
plates,  sometimes  becoming  rhombohedric  and  spherical,  or  long 
needles  ;  the  same  are  formed  when  ferric  oxide  is  heated  in  fused 
sodium  carbonate  or  chloride.  All  these  crystals  have  the  composi- 
tion Fe203,K20  and  re203,Na20,  respectively.  (3.)  These  crystals 
(with  the  exception  of  the  hexagonal  plates)  are  decomposed 
by  water,  assuming  at  first  a  pseudocrystalline  form  and  then 
becoming  amorphous,  hydrated  ferric  oxide.  (4.)  The  hexagonal 
sodium  ferrite  yields  FezOajHgO  when  treated  with  water;  this  has 
the  same  crystalline  form,  transparency,  and  optical  properties  as  the 
original  ferrite ;  it  is  not  hygroscopic,  but  begins  to  lose  water 
below  100°,  whereas  gothite  can  be  heated  to  300°  without  losing 
water.  (5.)  Rousseau's  crystalline  ferric  hydroxide  (loc.  cit.)  is,  in 
the  authors'  opinion,  a  pseudocrystalline  hydrated  ferric  oxide  formed 
by  the  decomposition  of  a  ferrite  by  water  (compare  3). 

A.  G.  B. 

Action  of  Metallic  Molybdenum  and  Tungsten  on  Solu- 
tions of  Silver,  Gold,  and  other  Metals.  By  E.  F.  Smith  (Zeit. 
anorg.  Chem.,  1,  360 — 363). — Metallic  molybdenum  precipitates  silver 
from  a  solution  of  silver  nitrate,  the  solution  becoming  turbid 
through  separation  of  molybdic  acid.  If  a  solution  of  silver  oxide  or 
chloride  in  ammonia  is  taken,  the  turbidity  is  avoided.  The  reaction 
is  quantitatively  complete,  one  atom  of  molybdenum  precipitating 
six  of  silver.  In  the  case  of  the  chloride,  the  solution  evidently  must 
contain  the  hexachloride,  MoCle,  and  this  is  also  formed  when 
molybdenum  precipitates  gold  from  auric  chloride,  a  quantitative 
reaction  in  which  one  atom  of  molybdenum  precipitates  two  of  gold. 
The  colour  of  the  resulting  solution  in  the  two  last  instances  is  a 
dark-brown.  Tungsten  acts  towards  silver  and  gold  solutions  very 
like  molybdenum,  the  action  in  the  case  of  gold  being,  however,  some- 
what slower.  IS^either  metal  has  any  action  on  neutral,  alkaline,  or 
acid  solutions  of  lead  nitrate.  Molybdenum  reduces  neutral  mercuric 
chloride  at  once  to  mercurous  chloride,  and  eventually  to  metallic 
mercury.  Tungsten  only  acts  slowly  and  forms  mercurous  chloride. 
Both  metals  precipitate  copper  from  solutions  of  copper  salts,  but 
tlie  action  is  not  a  complete  one.  Solutions  of  bismuth  and  cadmium 
are  unafiected  by  either  metal,  and  platinum,  palladium,  and  rhodium 
chlorides  only  undergo  partial  reduction.  H.  C. 

A  Crystalline  Alloy  of  Iron  and  Tungsten.  By  T.  Poleck 
and  B.  GrRiJTZNER  (Ber.,  26,  35 — 38). — A  lump  of  iron-tungsten  alloy, 
obtained  by  an  electrolytical  method  from  Bohemian  wolframite,  was 
iound  to  consist  of  a  crystalline  ground-mass,  of  the  composition 
F^e^WgCa,  in  the  crevices  of  whicii  were  small  crystals  of  the  com- 
position FeWg.  The  latter  form  trigonal  prisms  which  belong  to 
the  hexagonal  system,  and  are  either  trapezohedral-tetartohedral,  or 
else  rhombohedral-hemihedral  and  hemimorphous  along  the  primary 
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axis.     Both,  the  crystals  and  the  crystalline  matrix  are  silver-grey, 
very  heavy,  and  very  hard — about  as  hard  as  corundum. 

C.  F.  B. 

Action  of  Potassium  and  Sodium  Hydroxides  on  Antimony 
Trloxide.  By  H.  Cormimboeuf  (Gompt.  rend.,  115,  1305 — 1307). — 
When  a  solution  of  2  parts  of  potassium  hydroxide  in  an  equal 
quantity  of  water  holding  in  suspension  1  part  of  precipitated 
antimony  trioxide,  is  boiled  for  a  few  minutes,  rhombic  prisms  that 
act  strongly  on  polarised  light  are  formed.  They  have  the  composi- 
tion K20,3Sb203,  are  easily  decomposed  by  cold  water,  and,  when 
exposed  to  air,  rapidly  absorb  carbonic  anhydride  with  formation  of 
potassium  carbonate  and  separation  of  antimony  oxide. 

If  to  a  boiling  solution  of  potassium  hydroxide  in  its  own  weight 
•of  water,  antimony  oxide  is  added  in  successive  small  portions  until  it 
ceases  to  dissolve,  and  the  liquid  is  allowed  to  cool,  the  compound 
K20,3Sb203,3H20  crystallises  in  rectangular  lamellae  which  act  on 
polarised  light  and  show  longitudinal  extinction. 

When  water  is  added  gradually  to  the  anhydrous  or  hydrated  tri- 
antimonite,  the  salt  is  decomposed  with  separation  of  prismatic 
.antimony  oxide,  but  as  soon  as  the  water,  by  decomposition  of  the 
salt,  has  become  charged  with  5  per  cent,  of  potassium  hydroxide, 
■octahedral  antimony  oxide  is  formed,  and  when  the  proportion  of 
hydroxide  in  solution  reaches  20'9  per  cent.,  decomposition  ceases. 
The  octahedral  oxide  obstinately  retains  0*6 — 0'2  per  cent  of  alkali. 

If  a  boiling  solution  of  1  part  of  sodium  hydroxide  in  2  parts  of 
water  is  saturated  with  antimony  trioxide,  and  the  liquid  is  then 
poured  into  a  large  quantity  of  boiling  water,  and  the  mixture  is 
iiltered,  the  liquid  as  it  cools,  deposits  quadratic  tables  which  adhere 
strongly  to  the  glass.  They  have  the  composition  ISra20,Sb203  -|- 
•CH2O,  and  recrystallise  from  pure  water  in  octahedra  with  a  square 
base,  but  with  the  same  composition.  This  salt  has  already  been 
■described  by  Terrell,  who  obtained  it  in  a  somewhat  different 
manner. 

If  a  boiling  solution  of  1  part  of  sodium  hydroxide  in  2  parts  of 
w^ater  is  mixed  with  sacoessive  quantities  of  antimony  oxide  until  it 
•ceases  to  dissolve,  and  the  liquid  is  allowed  to  cool,  monoclinic  needles 
•of  the  composition  2Na20,3Sb203  +  H2O  separate. 

When  a  similar  solution  of  sodium  hydroxide  is  boiled  with  an 
excess  of  antimony  oxide,  the  liquid,  whilst  still  warm,  deposits 
rhombic  tables  of  the  composition  !N'a20,2Sb203.  If  the  liquid,  instead 
of  being  boiled,  is  heated  with  the  excess  of  antimony  oxide  at  100°, 
it  deposits  at  that  temperature  rectangular  tables  of  the  composition 
Na^,0,3Sb203. 

All  the  sodium  antimonites  alter  rapidly  in  moist  air,  with  form- 
ation of  sodium  carbonate  and  separation  of  amorphous  antimony 
oxide.  Pure  water,  either  cold  or  hot,  decomposes  them  with  sepa- 
ration of  prismatic  antimony  oxide,  which  obstinately  retains 
0"55 — 0*64  per  eent.  of  alkali.  The  sesquiantimonite,  diantimonite, 
and  triantimonite  undergo  no  alteration  in  contact  with  solutions  of 
sodium  hydroxide  containing  respectively  943,  183"6,  and  113'2  grams 
per  litre. 
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It  is  noteworthy  that  sodium  hydroxide  yields  three  antimonitcSy 
all  of  which  }ield  antimony  oxide  in  the  crystalline  form  of  valent- 
inite  when  they  are  decomposed  by  water,  whereas  potassium 
hydroxide  yields  only  one  antimonite,  but  this,  when  treated  with 
water,  yields  antimony  oxide  crystallised  in  the  forms  of  both 
vaientinite  and  senarmontite.  C.  H.  B. 

Action  of  Bismuth  on  Hydrochloric  acid.  By  A.  Ditte  and 
R.  Metznur  {Compt.  revil,  115,  13u;:5 — 1305). — Bismuth  is  not 
attacked  by  gaseous  hydrogen  chloride  at  the  ordinary  temperature^ 
nor  at  any  temperature  up  to  the  softening  point  of  glass.  In  contact 
with  a  dilute  or  concentrated  solution  of  the  acid,  bismuth  liberatea 
no  hydrogen  either  under  ordinary  pressure  or  in  a  vacuum,  nor 
even  after  the  bismuth  has  been  in  contact  with  a  solution  of  some 
metallic  chloride  which  can  deposit  a  thin  layer  of  some  other  metal 
on  its  surface.  Sometimes  bismuth  is  found  in  the  solution,  although 
no  gas  has  been  liberated,  but  this  only  happens  when  oxygen  has 
not  been  entirely  excluded. 

When  left  in  contact  with  aerated  water  free  from  carbonic 
anhydride,  bismuth,  after  a  long  time,  becomes  covered  with  small 
crystals  of  the  hydrated  oxide,  but  no  bismuth  goes  into  solution. 

It  follows  that  bismuth,  like  antimony,  is  not  attacked  by  hydro- 
chloric acid  except  in  presence  of  oxygen,  and  the  readiness  with 
which  arsenic,  antimony,  and  bismuth  separately  dissolve  in  the  acid 
in  presence  of  oxygen  is  in  intimate  relation  with  their  respective 
heats  of  oxidation.  C.  H.  B. 

Ammoniacal  Derivatives  of  Ruthenimn  Chloride.  By  A. 
JOLY  {Compt.  rend.,  115,  1299 — 13Ul).  —  Anhydrous  ruthenium 
chloride  rapidly  absorbs  dry  ammonia  at  the  ordinary  temperature 
with  considerable  development  of  heat,  and  absorption  is  only  com- 
plete when  the  substance  is  cooled  to  0°.  The  product  has  then  the 
composition  EujCle  -t-  7NH3,  and  if  gradually  mixed  with  water,  it 
partially  dissolves,  forming  an  intense  violet-red  liquid,  but  solution, 
is  only  complete  if  the  water  is  saturated  with  ammonia.  Similarly, 
if  finely  divided  anhydrous  ruthenium  chloride  is  projected  in  suc- 
cessive small  quantities  into  a  solution  of  amnronia  saturated  at  a 
low  temperature,  and  the  mixture  is  heated  for  riome  time  at  40°,  a 
very  deep  red  solution  is  obtained  which,  when  sufficiently  con- 
centrated, deposits  small,  crystalline  lameiJae  of  the  composition 
ilu2Cl4(OH)2,7JSH3,3H20.  The  crystals  are  brown  with  a  metallic 
lustie  by  reflected  light,  and  yellow  by  transmitted  light;  the  solu- 
tion is  red  by  transmitted  light,  and  has  a  violet  tinge  by  reflected 
light.  1  part  of  the  compound  in  10,000  parts  of  water  has  an 
intense  red  colour,  and  even  1  part  in  5,0u0,000  parts  of  water  has  a 
distinct  rose  colour.  The  dry  salt  is  stable  when  exposed  to  light,, 
but  its  solutions  decompose  with  precipitation  of  the  brown  sesqui- 
oxide.  Decomposition  is  rapid  when  the  solution  is  boiled,  and 
intermediate  products  are  formed  either  by  loss  of  ammonia  or  by 
progressive  substitution  of  the  elements  of  water  for  chlorine. 
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When  concentrated  hydrochloric  acid  is  added  to  concentrated  solu- 
tions of  the  ammoniacal  hydroxychloride,  the  compound 

Ru2Cl4(OH)2,7NH3,HCl  +  SH^O 

separates  as  a  brown  precipitate.  When  dissolved  in  water,  it  forms 
a  yellow  solntion,  but  as  the  proportion  of  water  is  increased,  the 
colour  changes  to  red.  A  small  quantity  of  ammonia  or  other  alkali 
changes  the  colour  at  once  to  reddish-violet.  By  double  decomposi- 
tion with  silver  nitrate  in  acid  solution,  the  hydrochloride  ol:  the 
hydroxychloride  yields  readily  crystallisable  salts,  forming  yellow 
solutions  which  become  red  on  the  addition  of  a  base. 

The  red  coloration  that  appears  on  boiling  an  ammoniacal  solution 
of  the  nitroso-oxychloride  is  due  to  the  formation  of  the  ammoniacal 
hydroxychloride  now  described,  and  is  not  due  to  the  reproduction  of 
the  original  nitrosochloride  by  loss  of  ammonia.  C.  H.  B. 


Mineralogical  Chemistry. 


Artificial  Production  of  Rutile.  By  L.  Michel  (Compt.  rend.r 
115,  1020 — 1021). — When  an  intimate  mixture  of  titaniferous  iron 
ore  1  part,  and  pyrites  2*5  parts,  is  heated  in  a  graphite  crucible 
at  about  1200°  for  several  hours  and  allowed  to  cool,  a  crystalline 
mass  is  obtained  which  has  all  the  chemical  and  physical  properties 
of  pyrrhotine. 

The  mass  is  foil  of  cavities,  to  the  walls  of  which  are  attached 
elongated,  quadratic  prisms  of  rutile,  identical  in  every  respect  with 
the  natural  crystals.  They  are  uniaxial  and  positive,  ha,ve  a  deep 
blue  colour  and  adamantine  lustre,  are  infusible  before  the  blowpipe^ 
and  are  not  attacked  by  acids  ;  hardness  =  6  ;  sp.  gr.  =  4*28. 

The  pyrrhotine  has  the  composition  FcgSg,  and  is  in  crystalline 
masses  with  a  lamellar  texture  and  a  bronze-yellow  colour ;  hard- 
ness 4  ;  sp.  gr.  4*5.     It  is  slightly  magnetic.  0.  H.  B. 

Minerals  from  Lower  Silesia.  By  B.  Kosmann  (Jahrb.  f.  Min., 
1893,  i,  Eef.  9—10;  from  Zeit  deutsch.  geol  Ges.,A2,  794—796).— 
Chrome-iron  ore  occurs  in  a  serpentine  in  a  vein  7  metres  in  thick- 
ness at  Tampadel.  The  ore  contains  inclusions  of  magnetite  and 
spinel.     Analysis  gave  results  varying  within  the  following  limits  : — 

CrsOg.  MgO.  SiOs.  FeO.  AlgOg. 

35—42         14—16        4—6         18—22         18—22 

A  specimen  of  ore  from  the  Bergmannstrost  mine  consists  of  iron 
pyriles,  arsenical  pyrites,  blende,  and  tetrahedrite  with  dolomite.  In  a 
cavity  in  the  mass  there  are  twin  crystals  of  bournouite  covered  with 
dolomite  and  barytes.  B.  H.  B. 
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Palygorskite.  By  P.  Zemiatschensky  (Jahrb.  f.  Min.,  1893,  i, 
Bef.  83 — 34;  from  Bibl.  geol.  Buss.,  6,  90). — The  name  of  palygor- 
skite was  given  in  1860  by  Savtschenkoff  to  a  fibrous  mineral  re- 
sembling asbestos  from  the  government  of  Perm.  Since  that  date  the 
mineral  has  been  found  at  various  localities  in  Bussia  in  Permiau  and 
Tertiary  beds,  and  has  repeatedly  been  analysed.  A  specimen  from 
Nijni-Novgorod  was  analysed  by  the  author  with  the  following 
results : — 


HoO. 

CaO. 

MgO. 

A.\,0,. 

SiO.. 

CO,. 

19-68 

10-52 

8-30 

13-93 

44-40 

3-17 
B.  H.  B. 

Compositioa  of  Melilite.  By  G.  Bodlander  (Jahrb.  f.  Mln., 
1893,  i,  Mem.  15 — 21). — The  author  has  analysed  some  good  speci- 
mens of  melilite  from  Monte  Somma  with  the  following  results  : — 

SiOg.       AloOg.     FeaOs.       CaO.        MgO.      K.O.      Na.O.      FgO.        Total. 
41-34     10-37     4-29      33-84      5*79      1-13      3-45      0-08     100-29 

Comparing  his  results  with  the  published  analyses  of  artificial  and 
natural  crystals  of  melilite,  the  author  concludes  that  the  optically 
negativ^e  melilites  are  metasilicates  of  the  formula  SiOall",  isoraor- 
phoasly  mixed  with  the  aluminate  B"'204R",  whilst  in  the  optically 
positive  melilites,  the  aluminate  B'"206B  "3  is  in  isomorphous  mixture 
with  the  silicate  SiOaB".  In  conclusion,  the  author  brings  forward 
iirguments  disproving  Vogt's  theory  (Abstr.,  1892,  1410)  that  melilite 
is  a  mixture  of  gehlenite  and  akermanite.'  B.  H.  B. 

Pholidolite  from  Sweden.  By  G.  Nordenskjold  (Jahrb.  f.Min., 
1893,  i,  Ref.  20—21;  from  Geol.  Foren.  Forhandl,  12,  348).— At 
Taberg,  in  Wermland,  pholidolite  occurs  in  greyish-yellow,  micaceous 
laminae,  having  a  sp.  gr.  of  2-408.  Analysis  gave  the  following 
results  : — 

SiOo.         AI2O3.       MgO.         FeO.       MnO.       K.O.        HoO.        Total. 
49-78       6-31       27-94      4*08      0-12       5-93      5-49       99-65 

Other  minerals  occurring  in  the  same  cavities  are : — garnet,  diop- 
side,  epidote,  apatite,  titanite,  magnetite,  calcite,  galena,  and  chlorite. 

B.  H.  B. 

Existence  of  the  Diamond  in  the  Meteoric  Iron  of  the  Canon 
Diablo.  By  C.  Friedel  (Gompt.  rend.,  115,  1037 — 1041). — A  spe- 
cimen of  meteoric  iron  from  the  Caiion  Diablo  was  found  by  Le  Bel 
to  contain  diamonds,  and  the  specimen  found  by  Eckley  Coxe  (Abstr., 
1892,  947)  was  cut  in  two,  and  a  portion  weighing  34  grams  was 
treated  successively  with  hydrochloric  acid,  aqua  regia,  and  hydro- 
fluoric acid.  The  residue  contained  minute  rounded  grains,  which 
had  all  the  properties  of  carbonado,  and  which  when  heated  to  red- 
ness in  oxygen  formed  carbonic  anhydride.  There  can,  therefore,  be 
no  doubt  of  the  existence  of  diamonds  in  the  meteorite.  The  diamonds 
were  not  uniformly  distributed  in  the  specimen  examined,  but  were 
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concentrated  m  and  about  nodules  of  iron  sulphide  and  phosphide. 
The  sp.  gr.  of  the  grains  was  slightly  higher  than  3-3  ;  the  sp.  gr.  of 
-carbonado  varies  between  3-0  and  3*41.  C.  H.  B. 

Hepatic  Mineral  Water   and  Mud  of  the  Valle  del  Gallo. 

By  A.  Agkestini  (Gazzetta,  22,  ii,  287 — 298). — The  hepatic  spring 
■of  the  Valle  del  Gallo  is  distant  about  12  kilometres  from  Urbino, 
-and  24  from  Pesara.  Its  waters  are  reputed  to  have  considerable 
medicinal  value.  The  water  has  a  strong  odour  of  hydrogen  sulphide, 
^nd  issues  at  a  temperature  of  14*0 — 14-2°;  its  sp.  gr.  =  1-00274  at 
24°;  1000  grams  at  14°  and  760  mm.  contain  the  following  con- 
stituents : — 

CO2  (free).  H2S  (free).  Oxygen.  Nitrogen. 

70-212  c.c.    .       43-06  c.c.  0-625  c.c.  17-41  c.c. 

CaH2(C03)2.  MgH2(C03)2.  NaHCOg.  NH4HCO3. 

0-5228  gram     0-0089  gram     0-0262  gram     0-0043  gram 

FeH2(C03)2.  CaS04.  MgS04.  l!isi.SO^.  NaaSiOa. 

O0017  gram  1-5558  grams    0-4501  gram    0'0336  gram    0*0012  gram 

AIPO4.  '     KCl.  NaCl.  NaHS.  SiOi  (free). 

•00005  gram     00281  gram    0-1542  gram    0-0048  gram    0-0437  gram 

0  1071  gram  of  ororauic  matter  and  traces  of  manganese  and  arsenic 
iire  also  present.  The  solid  residue  from  1000  grams  dried  at  180** 
weighs  2-7923  grams. 

The  mud  taken  from  the  hole  in  which  the  water  collects  is  applied 
■externally  to  cases  of  skin  disease,  etc.,  with  good  results.  After 
drying  at  125^,  it  has  the  following  percentage  composition  : — 


(NH4)oS04.        CaS04. 
0-199           1-470 

Ca3(P04)2.         CaCOg.          MgC03.         NaCl. 
0-181           25-342         6-044         0-011 

K2O.       Na20.      MgO. 
3-356     2-345     2-964 

AI2O3.        FeoOg.         Si02(comb.).       Si02(free). 
11-676      6-573          23-390              9-184 

S(free). 

BaS04.    Mn,  As.         Organic  matter  and  HoO. 

0-458 

traces                             6'253 

W.  J.  P. 

Physiological    Chemistry. 


Influence  of  Acids  and  Alkalis  on  the  Determination  of  the 
Osmotic  Pressure  in  relation  to  the  Red    Blood  Corpuscles. 

By  H.  J.  Hamburger  (Bee.  Trav.  Chim.,  11,  61 — 75). — Acids  and 
alkalis  modify  the  permeability  of  the  blood  corpuscles  for  their 
•dift'erent  constituents.  Acids  and  alkalis  act  in  opposite  ways  ;  fche 
action  of  an  acid  can  be  neutralised  by  an  alkali,  and  vice  versa. 
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The  permeability  of  the  red  corpuscles  for  haemoglobin  is  modified 
in  tlie  following  way : — After  being  acted  on  by  acids,  they  lose  their 
colouring  matter  in  a  solution  of  sodium  chloride,  but  it  must  be 
stronger  than  was  necessary  before  such  action  took  place  ;  they 
keep  their  pigment  after  the  action  of  an  alkali  in  a  more  dilute 
solution  of  sodium  chloride  than  before  this  action. 

Thus,  the  red  corpuscles  begin  to  lose  their  haemoglobin  in  a  056 
per  cent,  solution  of  sodium  chloride ;  but,  after  the  action  of  a  dilute 
acid,  the  strength  of  the  solution  must  be  increased  to  0'67  per  cent., 
and,  after  the  action  of  dilute  alkali,  it  must  be  diminished  to  051 
per  cent. 

When  the  attractive  force  for  water  (osmotic  pressure)  is  deter- 
mined, it  is  necessary  to  take  account  of  such  facts,  otherwise  the  re- 
sults will  be  valueless. 

Errors  can  be  avoided  by  carefully  neutralising,  and  by  determining^ 
the  attractive  force  for  water  in  the  neutral  fluid.  There  is,  however, 
still  to  be  subtracted  from  the  number  found  the  attractive  force  for 
water  of  the  acid  or  alkali  employed  in  neutralisation,  and,  further, 
to  take  into  account  the  dilution  which  results  from  this  operation. 

W.  D.  H. 

Occurrence  of  Glycogen  in  Blood.  By  Huppert  (Chem.  Centr., 
1892,  ii,  873  ;  from  Cenir.  Physiol,  6,  394).— The  author  confirms- 
the  presence  of  glycogen  in  blood.  It  seems  always  to  be  present, 
but  in  quantities  varying  with  the  kind  of  blood,  and  the  amount  is 
always  very  small :  ox  blood  contains  5 — 10  milligrams  per  litre. 

Glycogen  occurs  invariably  in  pus  and  in  larger  amounts  than  in 
blood ;  the  pus  corpuscles  contain  it  in  larger  amount  than  does  the 
serum.  A.  J.  G. 

Acid  Reaction  of  Muscle.  By  ¥.  A.  Meterhold  (Chem.  Centr.,. 
1892,  ii,  835—836  ;  from  Sitzher.  Physih.-med.  Soc.  Erlangen,  24, 
128 — 155). —  It  seems  probable  that  living  quiescent  muscle  contains  a 
small  quantity  of  lactic  acid,  or,  at  least,  of  some  substance  having  an 
acid  reaction.  In  an  indifferent  liquid,  such  as  distilled  water  or  physio- 
logical salt  solution,  where  the  disturbing  influence  of  putrefaction  is 
prevented  by  the  action  of  cold  (not  by  antiseptics),  the  muscle  yields, 
after  a  time,  a  certain  amount  of  acid.  This  amount  is  increased  by 
raising  the  temperature  to  45°,  but  is  diminished  by  cooling.  Heat- 
ing to  the  boiling  point  suspends  the  process  for  a  short  time,  but 
does  not  terminate  it,  neither  is  it  destroyed  by  alcohol.  The  author 
then  points  out  that  the  amount  of  lactic  acid  found  is  incompatible 
with  the  theory  that  it  is  derived  from  the  gl^'cogen  in  the  muscle. 

A.  J.  G. 

Accumulation  of  Potassium  Bromide  in  the  Organism.  By 
C.  YiRt  and  L.  Hekbebt  (Compf.  rend.  Soc.  Biol,  1891,  769—771,. 
807 — 809). — In  man,  potassium  bromide  accumulates  in  the  organs,, 
especially  in  the  brain,  liver,  and  kidneys. 

Two  cases  of  epileptics  are  recorded;  they  had  been  treated  with 
this  drug  for  long  periods.  The  amounts  found  per  cent,  post  mortem 
are  given  in  the  following  table. 
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Case  1.  Case  2. 

Brain    0-073  0-090 

Lun^ 0-082  0-156 

Liver 0-104  0-137 

Spleen 0-133  0  210 

Kidney 0-100  0  216 

Pancreas 0043  — 

Muscles 0-062  0-160 

Cartilages 0-041  0170 

Bones 0-087  0240 

Blood —  0-270 

Testes —  0-280 

These  cases  sliow  that  there  is  an  accumulation  of  the  salt  in  the 
tissues;  and  in  the  case  (No.  2)  where  the  treatment  was  continued 
longest  (five  years),  the  tissues,  where  the  accumulation  is  greatest, 
are  those  where  the  nutrition  is  slow,  like  the  bones  and  cartilages. 

Similar  observations  were  made  on  animals,  rabbits  and  guinea- 
pigs,  the  salt  being  given  subcutaneously.  After  a  few  days  the 
animals  died,  and  their  bodies  were  incinerated.  Considerable  quan- 
tities of  the  salt  were  found  in  the  ash,  vshowing  that  its  elimination 
during  the  first  few  days  is  slow.  The  individual  organs  were  not 
investigated.  W.  D.  H. 

Nutritive  Value  of  Asparagine.  By  S.  Gabriel  (Zeit.  Biol,  29, 
115—124).  Remarks  on  the  above.  By  K.  \^oit  (ibid.,  125—128). 
— The  first  of  these  papers  is  a  criticism  of  that  recently  published 
by  Politis  (this  vol.  ii,  27).  Voit's  remarks  point  out  that  Gabriel 
does  not  contradict  Politis  in  the  statement  that  asparagine  is  not  a 
proteid-sparing  food,  but  that  he  merely  states  that  asparagine  has  a 
beneficial  effect  by  promoting  the  absorption  of  starchy  food. 

W.  D.  H. 

Metabolism  in  Diabetes  Mellitus.  By  F.  Yoit  (Zeit.  Biol,  29, 
129 — 146). — Dieting  experiments  on  diabetic  patients,  compared  with 
similar  ones  on  healthy  people,  do  noc  show  any  very  great  difference 
in  the  general  course  of  metabolic  activity.  More  proteid  is,  how- 
■ever,  used  by  diabetics,  carbohydrate  not  being  available  as  a  proteid- 
sparing  food.  Experiments  on  gas  exchange  also  show  that  more  fat 
undergoes  combustion  in  diabetics  as  compared  with  the  normal. 

W.  D.  H. 

Behaviour  of  Galactose  in  Diabetics.  By  F.  Voir  (Zeit. 
Biol,  29,  147 — -150). — ^ Although  galactose  will  not  increase  tlie 
hepatic  glycogen  (C.  Yoit  and  others,  Abstr.,  1892,  902),  it  causes  an 
increase  of  the  sugar  in  diabetes.  The  experiment  was  made  on  the 
same  patient  as  was  formerly  experimented  on  in  connection  with 
lactose  (F.  Yoit,  i6i£Z.,  903).  The  result  obtained  was  the  same  as 
with  lactose,  and  is  capable  of  a  similar  explanation.  W.  D.   H. 

Occurrence  of  Ammonia  in  the  Stomach  Contents.     By  T. 

Rosenheim  (Ghem.  Gentr.,  1892,  ii,  749;  from  Gentr    Kim.  Med.,  13, 
817 — 819). — The  stomach  contents  are  filtered,  the  proteids  removed 
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by  acetic  acid  and  tannin,  and  the  estimation  of  the  ammonia  then 
proceeded  with  according  to  Schloesing's  method.  In  healthy  sub- 
jects, ammonia  was  found  in  all  phases  of  digestion  and  after  th& 
ingestion  of  the  most  varied  foods ;  the  amount  being,  as  a  rule, 
from  0"1  to  0*1 5  per  mille.  In  many  diseases  of  the  stomach,  the  values 
still  lie  within  these  limits,  but  occasionally  are  found  to  be  higher. 

It  is  not  possible  to  estimate  the  amount  of  ammonium  chloride  in 
the  stomach  contents,  but  it  must  be  taken  into  consideration  when 
estimating  the  total  chlorine:  hitherto  it  must  have  been  calculated 
as  hydrochloric  acid.  A.  J.  G. 

Uroerythrin  and  Haematoporphyrin  in  Urine.  By  L.  Zoja 
(Ghem.  Centr.,  1892,  ii,  748—749;  from  Centr.  wed.  Wiss.,  1892, 
705^706). — Uroerythrin  is  characterised  by  (1)  its  absorption 
spectrum — two  bands  of  about  equal  intensity  at  about  \  ooO — 525 — 
X  510 — 484,  the  interspace  also  showing  absorption ;  (2)  the  great 
sensitiveness  of  its  solution  to  light ;  (3)  the  green  coloration  which 
it  gives  with  alkalis  ;  (4)  the  properties  of  the  precipitates  with  urates 
and  with  salts  of  lead,  potassium,  and  barium.  Uroerythrin  probably 
occurs  in  the  urine  as  a  salt  (sodium  salt)  in  combination  with  urates. 

Haematoporphyrin  is  characterised  by  (1)  the  spectra  of  its  acid 
and  alkaline  solution  ;  (2)  the  properties  of  its  metallic  compounds  ; 
(3)  the  evolution  of  pyrroline  when  heated  in  the  dry  state  ;  (4)  the 
scatole-like  odour  and  formation  of  a  uribilinoid  substance  when 
treated  with  zinc  and  hydrochloric  acid ;  (5)  a  reaction  resembling 
Gmelin's  with  nitric  acid.  Hasmatoporphyrin  from  urine  is  identical 
with  that  obtained  by  the  action  of  reducing  agents  on  haematin. 
McMunn's  haematoporphyrin  is,  at  least  as  a  rule,  a  mixture  of 
urobilin  and  haematoporphyrin.  Haematoporphyrin  probably  occurs- 
as  such  in  the  urine  ;  it  is  found  in  the  most  varying  proportions. 

A.  J.  G. 

Behaviour  of  Xylenes  in  the  Organism.  Bj  A.  Curci 
(Chem.  Geritr.,  1892,  ii,  538;  from  Ann.  Chim.  Far7ii., 16,  3). — The 
xylenes  show  a  double  action,  an  irritant  action  such  as  is  character- 
istic of  phenols  and  the  paralysing  action  characteristic  of  aromatic 
hydrocarbons.  The  paralysing  action  is  shown  most  strongly  by 
orthoxylene,  less  strongly  by  metaxylene,  whilst  paraxylene  occupies 
a  mean  position  between  the  other  two.  The  irritant  action  is 
strongest  with  the  para-compound,  less  with  the  ortho-,  and  still  less^ 
with  the  meta-compound.  The  explanation  of  the  irritant  action  is, 
that  the  xylenes  suffer  partial  conversion  in  the  organism  into  the 
xylenols,  but  to  an  unequal  extent,  the  para-compound  being  the 
most  affected.  A.  J.  G. 

'  Influence  of  the  Carboxyl  Group  on  the  Toxic  Action; of 
Aromatic  Compounds.  By  M.  Nencki  and  H.  Boutmy  (Chem, 
Centr.,  1892,  ii,  655 — 656  ;  from  Arch.  expt.  Path.  Pharm.,  30, 
300 — 310). — Many  poisonous  aromatic  compounds  become  relatively 
non-poisonous  when  the  carboxyl  group  is  introduced  into  the  mole- 
cule, seemingly  through  the  greater  stability  thus  induced.     Thus- 


PHYSIOLOGICAL  CHEMISTRY.  179 

"benzoic  acid  is  less  poisonous  than  benzene,  and  the  same  seems  to  be 
true  as  regards  naphthalenecarboxylic  acid  and  naphthalene.  The 
same  relations  hold  for  the  hydroxylated  derivatives  of  benzene  and 
their  carboxylic  acids ;  thns  whilst  orthamidophenol  is  less  poisonous 
than  aniline,  ortho-  and  para-amidosalicylic  acids  are  harmless. 
Orthoxycarbanilcarboxylic  acid  is  less  poisonous  than  oxycarbanil ; 
it  passes  through  the  organism  without  causing  discomfort  and  can 
be  detected  in  the  urine.  Malonanilic  acid  is  a  less  powerful  poison 
than  acetanilide,  of  which  it  may  be  regarded  as  a  carboxylated  de- 
rivative;  it  can  pass  into  the  urine,  and  the  ingestion  of  its  sodium 
salt  is  not  followed  by  an  increase  in  the  ethereal  hydrogen  sulphates 
in  the  urine.  A  like  relation  is  observed  between  paraphenacetinic 
acid  and  phenacetine. 

The  sulphonic  group  in  replacing  hydrogen  seems  to  exert  an  in- 
fluence on  physiological  action  resembling  that  described  above  for 
the  substitution  of  the  carboxyl  group  for  hydrogen.         "  A.  J.  Gr. 

Physiological  Effect  of  Opium  Smoke.  By  N.  Gr^haxt  and 
E.  Maetin  (Compt.  rend.,  115,  1012 — 1014). — Opium  smoke  produced 
at  a  temperature  of  250°,  as  is  done  by  actual  smokers  (this  vol.,  i, 
226),  has  scarcely  any  effect  on  a  dog.  It  is  without  influence  on 
the  energy  of  the  contractions  of  the  heart,  and  the  only  difference 
observable  is  that  when  anesthaesia  is  produced  by  means  of  a  mix- 
ture of  chloroform  and  alcohol,  the  period  of  agitation  at  the  begin- 
ning is  shorter  with  an  animal  that  has  been  submitted  to  the  action 
of  opium  smoke  than  with  one  that  has  not.  It  is  clear  that  there 
is  a  distinct  difference  between  the  central  nervous  systems  of  the 
dog  and  man. 

One  of  the  authors  smoked  successively  20  pipes  containing  al- 
together about  4  grams  of  chandoo  or  prepared  opium.  After  the 
fourth  pipe,  frontal  headache  began,  and  after  the  sixth,  the  head- 
ache became  general ;  at  the  tenth,  vertigo  set  in  and  continued 
until  the  end  of  the  experiment.  Half  an  hour  after  the  smoking 
stopped,,  the  headache  and  vertigo  began  to  decrease,  and  at  the  end 
of  an  hour  had  quite  disappeared.  The  curve  of  respiration  at  the  end 
of  the  experiment  had  a  somewhat  smaller  amplitude  than  at  the 
beginning,  and  the  pulsations  of  the  heart  were  rather  less  frequent. 

C.  H.  B. 

Toxicity  of  certain  Mineral  Salts.  By  C.  Richet  (Compt.  rend^ 
Soc.  Biol.,  1891,  774 — 775). — The  salts  used  were  bromides,  chlorides, 
and  iodides  of  lithium,  potassium,  and  rubidium.  The  results  show 
that  the  toxic  dose  is  proportional  to  the  molecular  weight  of  the  salt 
and  not  to  its  absolute  weight.  A  molecule  of  rubidittm  iodide,  which 
weighs  207,  is  as  poisonous  as  a  molecule  of  lithium  chloride,  which 
only  weighs  42. 

Microbes  show  great  resistance  io  the  toxic  action  of  potassium 
salts.  Mercury  is  the  metallic  poison  which  is  most  active ;  it  is 
"weight  for  weight  ten  times  more  toxic  than  copper.         W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


An  Organised  Ferment  from  Cherry  Tres  Gum.  Pectino33. 
By  F.  GAiiROS  (/.  Phann.  [5],  26,  535— 537).— Cherry  tree  gam  hft 
in  a  sterilised  flask  liquefies  after  some  time,  and  a  yeast-like  microbe 
is  found  therein,  which  is  more  active  in  presence  of  ammonium  tar- 
trate and  is  rendered  inactive  on  the  addition  of  hydrochloric  acid  (5 
per  cent.).  This  ferment  liquefies  plum  and  cherry  tree  gums  but  not 
y^um  arable.  The  author  states  that,  whereas  the  precipitate  yielded 
by  ferric  sulphate  with  arabin  is  insoluble  in  potassium  hydroxide 
solution,  that  afforded  by  pectin  dissolves  at  once,  and  these  sub- 
stances are  further  distinguished  since  strono^  solutions  of  arabin  are 
rendered  insoluble  by  pure  concentrated  sulphuric  acid,  whilst  pectin 
is  converted  into  a  sugar  which  he  calls  pectinose ;  this  sugar  may 
also  be  made  from  beet  husks  by  boiling  them  with  dilute  hydro- 
chloric acid  for  some  time,  and  isolated  by  precipitating  with  basic 
lead  acetate  and  then  treating  the  lead  compound  with  hvdrogen 
sulphide.  T.  G.  K 

Exchange  of  Carbonic  Anhydride  and  Oxygen  between 
Plants  and  the  Atmosphere.  By  T.  Schloesing,  Jun.  (Gompt. 
rend.,  115,  1017 — 1020). — Woolly  feather-grass  was  sown  on  quartz- 
ose  sand  early  in  July,  and  the  ratio  of  carbonic  anhydride  decom- 
posed to  oxygen  set  free  was  determined  from  time  to  time  between 
the  date  of  sowing  and  September  6th,  when  the  crop,  which  was 
well  developed,  was  cut. 

Aug.  13.       Aug.  18.       Aug.  28.       Sept.  1.        Sept.  6. 
CO.  disappeared   ^  ^.^^  ^.^^  ^, 

O  liberated 

It  will  bo  observed  that  the  ratio  CO2/O  is  distinctly  less  than 
unity  and  remains  practically  constant  throughout  the  whole  period 
of  vegetation. 

The  composition  of  the  organic  portion  of  the  crop  shows  that  it 
contains  more  hydrogen  than  would  form  water  with  the  oxygen  which 
it  also  contains.  It  seems,  therefore,  that  the  plant  itself  eliminates 
oxygen  in  some  form,  and  possibly,  as  suggested  by  Deheraia  and 
Maquenne  in  a  similar  case,  it  is  eliminated  as  carbonic  anhydride. 

On  the  other  hand,  the  composition  of  the  plant,  when  compared 
with  the  measurements  of  carbonic  anhydride  and  oxygen,  shows  that 
it  has  derived  some  oxygen  through  its  roots  from  the  oxy-saUs  pre- 
sent in  the  soil.  C.  H.  B. 

Supposed  Presence  of  Albumin  in  the  Walls  of  Vegetable 
•Cells.  By  S.  L.  M.  Moore  (Ghfim.  Gentr.,  1892,  ii,  872-873;  from 
./.  Lliin.  SoCy  29,  241). — The  substance  in  the  cell  walls  which  gives 
the  reactions  for  album.in  is  not  albumin,  at  least  not  a  peptonisable 
; albumin,  neither  is  it  tyrosine.    Krasser's  list  of  the  substances  which 
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react  like  prote'ids  is  not  complete,  as  the  three  reactions  which  the 
cell  walls  give  (Millon's,  Raspail's,  the  xanthroprotein  reaction)  are 
also  given  by  a  solution  of  catechu,  as  are  other  reactions  shown  by 
the  cell  walls.  The  behaviour  of  lignified  cell  walls  to  some  reagents 
shows  the  presence  of  an  iron-greening  dye  (probably  a  tannin)  in 
them.  The  fact  that  the  cell  walls  are  not  able  to  take  up  carmine 
and  aniline-blue  is  not  reconcilable  with  their  containing  albumin,  but 
no  form  of  tannin  takes  up  carmine,  and  iron-greening  tannins  are 
not  coloured  by  aniline-blue.  The  cell  nucleus  also  probably  contains 
an  iron-greening  tannin. 

It  is  doubtful  whether  proteids  occur  in  the  milky  juice  of  the  fig, 
as  the  proteid  reactions  which  this  gives  may  also  be  due  to  an  iron- 
greening  tannin.  A.  J.  G. 

Cork  and  Suberin.  By  C.  Van  Wisselingh  (Ghem.  Gentr.,  1892, 
ii,  516;  from  Nederl.  Tijdschr.  Pharm.  Ghem.  Toxicol,  1892,220).— 
Cork  does  not  contain  cellulose.  The  violet  coloration  which  it  gives 
with  zinc  chloride  and  iodine  solution  is  due  to  phellonic  acid.  Cork 
contains  several  fusible  substances,  whicb  are  soluble  in  chloroform  ; 
these  consist  of  glyceryl  salts  of  the  various  acids.  From  the  saponi- 
fication products  of  these  substances,  phellonic  acid,  melting  at  95°,  a 
second  acid  melting  at  60 — 70°,  and  several  other  less  well  character- 
ised acids  were  obtained.  The  fusible  substances  mentioned  above 
are  enveloped  in  others  which  are  not  fusible  or  soluble  in  chloroform, 
but  dissolve  readily  in  cold  aqueous  potash.  A.  J.   C 

Ethyl  Alcohol  in  Oil  of  Roses.  By  T.  Poleck  {Ber.,  26, 88—39). 
— Oil  prepared  in  Germany,  on  the  spot  where  the  roses  were  grown, 
was  found  to  contain  no  ethyl  alcohol.  That  previously  found  in 
other  samples  must  have  been  formed  by  fermentation  taking  place 
in  the  leaves  during  their  transport  to  the  factory.  C.  F.  B. 

Occurrence  of  Thymol  in  the  Ethereal  Oil  of  Mosula 
Japonica.  By  Y.  Shimoyama  and  H.  Ono  {Ghem.  Gentr.,  1892, 
ii,  618;  from  Apoth.  Zeit.,  7,  439— 440).— Dried  plants  of  the 
Japanese  labiate  Mosula  Japonica,  on  distillation  with  water,  yielded 
2*13  per  cent,  of  a  brownish-red,  ethereal  oil  of  feeble,  thymol-like 
odour  ;  it  was  Isevorotatory,  and  had  a  sp.  gr.  =  0*820  at  17*5°.  On 
agitation  with  strong  aqueous  soda,  an  oily  liquid  boiling  at  1 70 — 180°, 
and  smelling  like  cymene,  was  obtained,  whilst  the  aqueous  solution, 
when  saturated  with  carbonic  anhydride,  yielded  thymol. 

A.  J.  G. 

Loss  of  Nitrogen  in  Manures.  By  A.  Muntz  and,  A.  C.  Cieaed 
{Gompt.  rend.,  115,  1318 — 1321). — The  authors  have  estimated  the 
loss  of  nitrogen  that  takes  place  in  the  stable  before  the  manure  is 
put  into  a  heap,  by  estimating  the  nitrogen  introduced  in  the  forage 
and  the  litter,  also  that  found  in  the  products,  such  as  milk,  wool,  &c., 
and  in  the  manure  at  the  time  that  it  was  removed.  The  difference 
is  taken  as  the  loss  of  nitrogen  occurring  in  the  stable.  The  results 
were  as  follows : — • 
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16  horses.  10  cows.  25  sheep, 

kilos.  kilos.  kilos. 

Nitrogen  in  the  forage 43-795  90-116  14-548 

„  in  the  litter  (straw)..        8-642  6-532  0-115 

„  in  the  animal  products       0-000  17-742  0-900 

in  the  manure 39-860  50-108  6*464 

lost 12-577  28-798  7*299 

„          lost  per  cent,  of  nitro- 
gen supplied 28-7  31-9  50-2 

When  the  manure  is  in  a  heap  and  is  left  to  itself,  the  losses  are 
much  smaller ;  with  horse  manure,  after  four  months,  the  loss  is 
23*1  per  cent,  of  the  initial  nitrogen,  and  20-9  per  cent,  of  the  nitro- 
gen consumed  in  the  fodder ;  with  cows'  manure,  after  three  months, 
2-39  per  cent,  of  the  initial  nitrogen,  and  10*8  per  cent,  of  the  nitro- 
gen consumed  in  the  fodder;  and  with  sheep's  manure,  after  six 
months,  the  loss  is  11'3  per  cent,  on  the  first  basis,  and  5*0  per  cent. 
on  the  second. 

The  relatively  great  loss  of  nitrogen  in  the  stable  is  attributable  to 
the  rapid  fermentation  of  the  urine;  the  solid  excreta  retain  their 
nitrogen  longer.  The  loss  is  somewhat  greater  in  summer  than  in 
winter;  in  the  case  of  cows,  the  loss  is  52-7  per  cent,  of  the  original 
nitrogen  in  June  and  July,  and  only  44*7  per  cent,  in  January, 
February,  and  March.  The  loss  is  slightly  less  when  the  fodder  is 
green  than  when  it  is  dry,  probably  because  in  the  first  case  the 
excreta  contain  more  moisture,  and  the  tension  of  the  ammonia  is 
lower.  It  is  not  affected  to  any  important  extent  by  increasing  the 
bulk  of  the  litter.  C.  H.  B. 

Fermentation  of  Manure.  By  A.  H^beet  (Compt.  rend.,  115, 
1321 — 1323). — The  author  has  investigated  the  changes  which  the 
nitrogen  undergoes  during  the  fermentation  of  straw  at  55"  in  the 
absence  of  excess  of  oxygen.  The  straw  was  powdered,  moistened 
with  5  per  cent,  solutions  of  potassium  and  ammonium  carbonates,  and 
inoculated  with  a  small  quantity  of  liquid  manure.  Methane  and 
carbonic  anhydride  were  given  off,  and  after  three  months  the  straw 
had  lost  nearly  half  its  weight.  In  all  cases,  there  was  a  reduction 
in  the  ammoniacal  nitrogen,  and  an  increase  in  the  organic  nitrogen, 
as  in  Deherain's  experiments.  The  total  loss  of  nitrogen  is  con- 
siderable, but  neither  in  the  experimental  flasks  nor  in  the  case  of 
manure  heaps  does  this  loss  take  place  in  the  form  of  ammonia.  If  a 
manure  is  too  dry,  the  methane  fermentation  is  greatly  retarded,  and 
it  follows  that  moistening  the  manure  not  only  promotes  this  fer- 
mentation, but  reduces  the  risk  of  loss  of  ammonia. 

The  nitrogen  which  is  lost  escapes  in  the  free  state,  and  hence  the 
practice  of  adding  iron  sulphate,  calcium  sulphate,  &c.,  with  a  view 
to  prevent  loss  of  ammonia,  is  useless  if  the  manure  is  kept 
sufficiently  moist.  C.  H.  B. 
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Quantitative  Separation  and  Estimation  of  Chlorine, 
Bromine,  and  Iodine.  By  C.  Friedheim  and  R.  J.  Meyer  (Zeit. 
anorg.  Ohem.,  1,  407 — 422). — After  a  critical  examination  of  the 
various  methods  that  have  been  proposed  for  the  estimation  of  mixed 
chlorides,  bromides,  and  iodides,  the  authors  have  adopted  the  follow- 
ing process.  The  mixture  is  introduced  into  a  small  retort  of  special 
form  and  mixed  with  potassium  dihydrogen  arsenate  and  dilute 
sulphuric  acid.  The  iodine  separates,  and  can  be  distilled  over 
into  a  receiver  containing  potassium  iodide  solution,  preferably  by 
means  of  a  current  of  steam.  It  is  then  titrated  in  the  ordinary  way 
with  thiosulphate  solution.  The  residue  in  the  retort  is  allowed  to 
cool,  and  then  mixed  with  a  concentrated  solution  of  potassium 
•  dichromate.  On  heating,  the  whole  of  the  bromine  is  liberated,  and 
is  collected  in  the  receiver,  which  has  been  again  charged  with 
potassium  iodide  solution.  The  iodine  set  free  is  determined  as 
before  with  thiosulphate  solution.  The  chloride  which  remains  in 
the  retort  with  the  excess  of  dichromate  is  determined  gravimetrically 
by  precipitation  with  silver  nitrate,  after  the  solution  has  been  acidi- 
fied with  nitric  acid.  The  test  analyses  show  that  the  method  gives 
very  fair  results.  H.  C. 

Direct  Quantitative  Separation  of  Chlorine  and  Iodine.    By 

P.  Jannasch  and  K.  Aschoff  (Zeit.  anorg.  Chem.,  1,  248 — 250). — 
The  method  depends  on  the  insolubility  of  thallium  iodide  in  aqueous 
alcohol,  and  the  solubility  of  thallium  chloride  in  solutions  of  am- 
monium salts.  About  0'5  gram  of  a  mixture  of  sodium  chloride  and 
iodide  is  dissolved  in  40 — 50  c.c.  of  water,  and  50  c.c.  of  20  per  cent, 
ammonium  sulphate  solution  and  30  c.c.  of  alcohol  added.  An 
•excess  of  4  per  cent,  thallium  sulphate  solution  is  then  introduced, 
^nd  the  mixture  allowed  to  remain  in  the  cold  for  12  hours ;  the  pre- 
cipitated thallium  iodide  is  then  collected  on  a  tared  filter,  washed  w^ith 
a  5  per  cent,  solution  of  ammonium  sulphate  in  30  per  cent,  alcohol, 
and  finally  with  30 — 50  per  cent,  alcohol,  and,  after  drying  at  100°, 
weighed.  The  alcohol  is  evaporated  from  the  filtrate,  and  the  residue 
made  up  to  300  c.c.  with  water ;  10  c.c.  of  concentrated  nitric  acid, 
and  the  necessary  quantity  of  silver  nitrate  are  then  added  to  the  boil- 
ing liquid,  and  the  silver  chloride  collected  and  weighed  as  usual. 
It  does  not  seem  possible  to  separate  chlorine  and  bromine  by  this 
method.  A.  R.  L. 

Detection  of  lodates  in  Iodides.  By  F.  Robixeau  and  Gr. 
RoLLiN  (J.  Pharm.  [5],  26,  485 — 490).— The  authors  show  that  in 
presence  of  air  and  moisture  all  the  acids,  even  carbonic  anhydride, 
/decompose  potassium  iodide,  and  that  this  salt  is  also  decomposed 
^when  moist  in  presence  of  air  and  light,  but  is  unaffected  in  the  dark, 
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or  when  the  air  is  replaced  by  carbonic  anhydride  or  nitrogen  ;  similar- 
j-esults  are  obtained  with  solutions  of  the  salt,  iodine  being  set  free^ 
whilst  the  solution  becomes  alkaline,  according  to  the  equation 
2KI  -h  O  +  H2O  =  2KH0  4-  I2.  The  inverse  reaction  obtains 
when  the  moist  salt  or  its  solutions  are  placed  in  the  dark.  Con- 
sequently they  suggest  that  for  the  detection  of  iodates  in  potassium 
iodide,  an  8  per  cent,  solution  of  the  salt  should  be  treated  with  a 
few  drops  of  hydrogen  tartrate  solution  and  starch  paste,  the  im- 
mediate coloration  being  taken  as  positive  evidence  of  their 
presence.  T.  G.  N". 

Estimation  of  Nitrogen  in  Nitrocellulose.  By  E.  v.  Keussler 
(Zeit.  anal.  Chem.,  32,  51 — 53). — The  following  mode  of  carrying  out 
the  treatment  with  sulphuric  acid  and  mercury  (Crum's  method  ;. 
see  Abstr.,  1887,  86)  is  both  convenient  and  rapid.  A  Hofmann's 
eudiometer,  with  a  small  funnel  above  the  stopcock,  is  used.  The 
nitrocellulose  (0*15  gram),  wrapped  in  cigarette  paper,  is  passed  round 
the  bend  of  the  tube  into  the  closed  limb.  The  apparatus  is  then 
filled  with  mercury,  and  by  alternately  raising  and  lowering  the 
level  of  the  mercury  in  the  pressure  limb,  the  air  is,  as  far  as  possible, 
removed  from  the  cartridge.  About  5  c.c.  of  concentrated  sulphuric 
acid  is  then  introduced  through  the  funnel,  and  any  air,  disengaged 
by  its  contact  with  the  substance,  is  expelled.  After  waiting 
10  minutes  for  the  nitrocellulose  to  dissolve,  the  tube  is  held  so  as  to 
press  the  palm  of  the  right  hand  against  the  open  end,  and  the 
thumb  against  the  stopcock,  and  whilst  keeping  the  tube  vertical 
the  mercury  is  thrown  up  into  the  acid  in  the  usual  manner,  as  long- 
as  nitric  oxide  is  evolved.     The  gas  is  measured  in  the  same  tube.  . 

M.  J.  S. 

Estimation  of  Nitrogen  in  Organic  Nitrates.  By  P.  Rubtzoff 
(J.  Buss.  Ghem.  80c.,  23,  382— 388).— The  apparatus  used  by  the 
author  to  estimate  the  nitrogen  in  such  substances  as  nitroglycerol 
consists  of  a  round-bottomed  flask  of  150  c.c.  capacity,  into  which  are 
introduced  about  25  grams  of  crystallised  ferrous  sulphate,  70  c.c.  of 
hydrochloric  acid  of  sp.  gr.  1'12,  and  0*3 — 0*5  gram  of  the  substance 
to  be  analysed.  Connected  with  the  tube  passing  through  the  con- 
denser is  a  Y-shaped  bulb  tube,  into  which  an  almost  saturated 
solution  of  potassium  carbonate  can  be  forced  up  from  the  bottle 
below,  so  as  to  fill  the  lower  bulb,  and  also  the  side  bulbs  to  about  a 
fourth  of  their  volume.  The  wide  tube  sealed  on  to  the  last  bulb 
contains  solid  potassium  hydrogen  carbonate,  and  is  connected  by 
means  of  a  glass  tube  with  a  combustion  tube,  40  cm.  long  and  12  mm. 
wide,  containing  a  spiral  of  copper  wire  gauze,  25 — 30  cm.  long.  The 
other  end  of  the  combustion  tube  is  attached  to  a  SchiJf's  nitrogen 
apparatus. 

Carbonic  anhydride  is  passed  into  the  flask  and  through  the  whole 
apparatus  (which  has  previously  been  tested  to  see  that  it  is  air-tight), 
in  order  to  expel  the  air.  The  level  of  the  potassium  carbonate  solu- 
tion should  at  this  period  just  reach  the  loAver  bulb,  so  that  the 
apparatus  may  not  become  choked  up  by  the  deposition  of  crystals  of 
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potassium  hydrogen  carbonate.  When  the  air  has  been  completely 
driven  out,  the  tube  containing  the  copper  is  heated  in  a  combustion 
furnace,  and  the  solution  of  potassium  carbonate  introduced  into  the 
bulbs.  The  flask  is  now  heated  and  occasionally  shaken,  so  that  a 
regular  stream  of  gas  comes  off.  The  gas  is  nitric  oxide  mixed  with  the 
vapour  of  water  and  hydrochloric  acid,  the  last  two  being  absorbed  by 
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the  solution  in  the  bulb  tube  and  by  the  dry  potassium  hydrogen  carbon- 
ate. After  three-quarters  of  an  hour,  the  black,  opaque  solution  in 
the  flask  has  become  reddish-brown  and  transparent,  and  very  little 
gas  rises  in  the  nitrogen  apparatus.  The  boiling  is  continued  for 
10—15  minutes  longer,  after  which  the  flame  is  lowered,  and  carbonic 
anhydride  passed  for  about  half  an  hour,  to  sweep  out  the  last  traces 
of  gas.  The  nitrogen  apparatus  is  then  disconnected,  a;id  the  volume 
read  off  after  cooling. 

The  results  obtained  by  the  author  are  good:  for  example,  the 
percentage  amount  of  nitrogen  found  in  trinitroglycerol  was  18"36, 
18-55,  and  18-48  ;  the  calculated  being  18-50.  J.  W. 

A  Source  of  Error  in  the  Estimation  of  Phosphoric  acid  by 
Magnesia  Mixture.  By  ^.  v.  Lorenz  {Zeit.  anal.  Ghem.,  32,  64—67) 
— ^ij  the  absence  of  citric  acid,  the  simultaneous  precipitation  of  some 


186  ABSTRACTS  OF  CHEMICAL  PAPERS. 

magnesia  (about  1  per  cent.)  cannot  be  prevented,  even  by  adding- 
the  magnesia  mixture  drop  by  drop.  When  2  per  cent,  of  citric  acid 
(in  the  form  of  the  usual  ammonium  citrate  solution)  is  added,  and 
then  the  magnesia  mixture,  drop  by  drop,  not  a  trace  of  magnesia 
can  be  found  in  the  precipitate,  and,  with  larger  proportions  of  the 
citrate  solution,  the  slow  addition  of  the  magnesia  mixture  is  quite- 
superfluous.  M.  J,  S. 

Can  Arsenic  be  converted  quantitatively  into  Hydrogen 
Arsenide?  By  F.  ¥/.  Schmidt  (Zeit.  anorg.  Cliem.,  1,  353 — 359). — • 
It  is  found  that  arsenic  can  be  wholly  converted  into  hydrogen 
arsenide  and  estimated  quantitatively  by  absorbing  the  latter  in 
silver  nitrate  solution,  if,  towards  the  end  of  the  operation,  a  solution 
of  stannous  chloride  in  hydrochloric  acid  is  added  to  the  contents  of 
the  vessel  in  which  the  gas  is  being  evolved.  The  addition  of  the 
stannous  chloride  precipitates  any  arsenic  still  remaining  in  the  solu- 
tion in  a  very  finely  divided  state,  in  which  it  is  readily  attacked  by 
the  nascent  hydrogen  and  converted  into  arsenide.  H.  C. 

Precipitation  of  Arsenic  as  Pentasulphide,  and  its  Separation, 
from  Bismuth,  Lead,  Cadmium,  and  Antimony.  By  F.  Xeher 
{Zeit.  anal.  CJiem.,  32,  45 — 51). — Followirg  up  the  investigations  of 
McCay  on  arsenic  pentasulphide  (Abstr.,  1887,  213),  the  author  finds 
that  when  hydrogen  sulphide  is  passed  through  a  solution  of  an 
arsenate  mixed  with  a  sufficiency  of  strong  hydrochloric  acid,  the 
arsenic  can  be  completely  precipitated  in  the  cold,  in  a  comparatively 
short  time,  as  pure  pentasulphide,  whilst  bismuth,  lead,  cadmium, 
and  antimony  remain  unprecipitated.  The  liquid  should  contain  not 
less  than  29  per  cent,  of  hydrogen  chloride,  and  even  a  higher  per- 
centage seems  favourable.  All  rise  of  temperature  must  be  avoided; 
the  hydrochloric  acid  should  therefore  be  added  gradually,  with  arti- 
ficial cooling,  and  the  liquid  treated  with  a  rapid,  uninterrupted 
stream  of  hydrogen  sulphide  during  1^  hours.  The  flask  should  then 
be  corked  and  left  for  one  or  two  hours  before  filtering.  A  Gooch 
crucible  is  the  most  convenient  and  accurate  form  of  filter.  After  wash- 
ing the  precipitate,  first  with  hydrochloric  acid  and  then  with  water, 
until  free  from  acid,  a  trace  of  free  sulphur  should  be  removed  by 
repeated  washings  with  hot  alcohol.  The  precipitate  is  dried  at 
100°  until  constant ;  it  is  anhydrous.  The  reported  test  analyses, 
with  quantities  varying  from  O'l  to  0*3  gi'am,  show  no  error  greater 
than  0*3  milligram.  M.  J.  S. 

Methods  of  Estimating  the  Sulphur  in  Sulphides.    By  L.  P. 

Marchlewski  (Zeit.  anal.  Chem.,  32,  1 — 45). — The  sulphur  may 
either  be  oxidised  to  sulphuric  acid,  or  estimated  by  a  direct  method. 
Oxidation  by  aqua  regia,  by  potassium  chlorate  and  hydrochloric  or 
nitric  acid,  or  by  fuming, nitric  acid  alone,  gives  good  results  ;  so  also 
do  oxidation  w^ith  permanganate,  and  the  dry  method  of  Fresenius, 
both  of  which,  hoAvever,  occupy  much  time.  Oxidation  by  chlorine 
or  bromine  in  alkaline  solution,  or  by  hydrogen  peroxide,  is  incom- 
plete.    If  the  sulphuric  acid  formed  is  estimated  volumetrically,  a 
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saving  of  time  over  the  gravimetric  method  can  be  effected.  The 
alkalimetric  methods  of  Baumann,  Clemm,  Wilsing,  Gawalovski, 
Knofler,  and  Bohlig  are  of  insufficient  accuracy;  Andrews'  method 
(Abstr.,  1890,  414),  on  the  contrary,  is  exact  and  rapid. 

If  the  sulphur  is  expelled,  in  the  form  of  hydrogen  sulphide,  by 
hydrochloric  acid,  it  may  be  accurately  estimated  by  passing  it 
through  ammoniacal  hydrogen  peroxide,  which  oxidises  it  to  sulphate, 
or  through  standard  iodine.  Concentrated  nitric  acid  does  not  oxidise 
hydrogen  sulphide  completely  unless  warmed  to  80° ;  aqua  regia  is 
more  energetic,  but  the  use  of  either  entails  complications.  Perman- 
ganate may  be  used,  but,  unless  the  manganese  is  removed  before 
precipitating  the  sulphuric  acid,  the  results  are  too  high.  De 
Koninck's  second  method  (Abstr.,  1889,  437)  is  both  convenient  and 
accurate.  Weil's  method  with  alkaline  copper  solution  is  not  trust- 
worthy. Yon  Berg's  process  (Abstr.,  1887,  301)  gives  good  results. 
The  colorimetric  methods  of  Osmond  (with  silver  nitrate),  and  Hardy 
and  Arnold  (with  lead  acetate),  are  of  service  in  some  cases,  such  as 
the  analysis  of  irons,  but  the  passage  of  the  gas  through  the  absorb- 
ing vessels  must  be  extremely  slow.  M.  J.  S. 

Estimation  of  Sulphur  in  roasted  Pyrites.  By  Gr.  Lunge 
(Zeit.  angiv.  Chem.,  1892,  447 — 449). — The  author  has  long  ago  con- 
cluded that  Watson's  method  of  heating  the  burnt  pyrites  with  a 
known  weight  of  sodium  hydrogen  carbonate,  and  afterwards  titrating 
the  excess  of  undecomposed  alkali,  is  one  of  the  quickest,  simplest, 
and  most  trustworthy  processes  for  the  estimation  of  the  sulphur. 
But,  in  order  to  get  accurate  results,  the  following  details  must  be 
adhered  to  : — The  mixture  must  be  heated  for  10  minutes  at  a  temper- 
ature just  high  enough  to  convert  the  acid  carbonate  into  the  normal 
salt.  The  crucible  must  now  be  covered,  and  then  heated  strongly 
for  15  minutes,  but  the  temperature  must  not  be  high  enough  to  fuse 
the  mass.  On  no  account  should  the  mixture  be  stirred  during  the 
ignition.  The  mass  when  treated  with  boiling  water  often  refuses  to 
give  a  clear  filtrate,  but  this  inconvenience  may  be  avoided  by  adding 
some  strong  brine.  L.  de  K, 

Estimation  of  Sulphur  in  Coals  and  Organic  Substances. 

By  W.  Hempel  (Zeit.  angw.  Chem.,  1892,  393— 394).— Berthelot 
having  successfully  estimated  organic  sulphur  by  simply  burning  the 
substance  in  a  shell  containing  oxygen,  the  author  has  repeated  the 
process,  but  with  a  much  simpler  apparatus.  The  substance  to  be 
analysed  is  pressed  into  a  little  platinum  wire  cylinder  to  which  a 
longish  platinum  wire  is  attached. 

The  combustion  is  effected  in  an  ordinary  glass  bottle  of  about  10 
litres  capacity  (see  illustration),  which  is  fitted  with  a  trebly  per- 
forated india-rubber  stopper.  Through  this  passes  a  tube  with  a  glass 
stopcock,  the  outer  end  of  which  widens  into  a  cylinder  of  about 
50  c.c.  capacity ;  also  two  glass  tubes,  to  the  lower  ends  of  which  are 
fused  two  long,  0*6  mm.  thick,  platinum  wires.  One  of  these  wires 
carries  at  its  lower  end  a  little  platinum  basket  made  by  folding  a 
piece  of  platinum  wire  gauze.     When  lowered,  this  basket  should  be 
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at  a  distance  of  about  25  cm.  from  the  bottom  of  the  flask.  For  the 
purpose  of  electric  firing,  a  little  mercury  is  poured  into  the  tubes  b 
and  c,  so  as  to  establish  a  sure  contact  with  the  wires  of  a  6-cell 
battery.  To  carry  on  an  experiment,  the  india-rubber  stopper  is 
removed  from  the  flask,  the  cylinder  containing  the  substance  is  put 
into  the  basket,  and  its  wire  is  twisted  round  the  wires  d  and  e  in 


such  a  manner  that  the  electric  current  is  obliged  to  pass  through 
it.  The  flask  is  now  filled  with  distilled  water,  closed  with  an 
ordinary  stopper,  and  placed,  inverted,  in  a  porcelain  dish  containing 
a  little  water.  After  removing  the  stopper,  the  flask  is  filled  with 
oxygen,  most  conveniently  delivered  from  a  cylinder  containing  the 
compressed  gas.  When  the  flask  is  filled,  the  stopper  is  again  put  in, 
the  flask  is  removed  from  the  dish,  and  put  into  its  normal  position. 
After  carefully  removing  the  stopper,  the  rubber  stopper,  with  its 
fittings,  is  inserted.  As  oxygen  is  somewhat  heavier  than  air, 
there  is  but  very  little  loss  of  this  gas  during  the  operation.  The 
rubber  stopper  is  now  firmly  tied  down  with  wire,  and  the  substance 
fired. 

After  cooling,  a  mixture  of  100  c.c.  of  water,  5  c.c.  of  hydrochloric 
acid,  and  a  little  drop  of  bromine  is  introduced  into  the  flask  by 
means  of  the  stopcock.  After  standing  for  about  an  hour,  or  at  all 
events  until  there  is  no  longer  any  cloudy  appearance,  the  contents  of 
the  flask  are  washed  into  a  beaker,  filtered  if  necessary,  and  precipi- 
tated with  barium  chloride.      The  test  analyses  are  very  satisfactory. 

L.   DE   K. 

Volumetric  Estimation  of  Sulphuric  acid  in  Sulphates.    By 

E.  Stolle  (Zeit.  angiv.  Chem.,  1892,  234 — 235). — The  process  pro- 
posed by  the  author  is  based  on  the  following  reactions : — Barium 
chromate  dissolves  in  hydrochloric  acid,  with  formation  of  barium 
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chloride  and  barium  dichromate,  and  from  this  solution  the  barium 
chromate  is  completely  reprecipitated  on  adding  ammonia.  If, 
now,  the  solution  of  a  sulphate  is  mixed  with  a  hydrochloric  acid 
solution  of  barium  chromate,  the  whole  of  the  sulphuric  acid  is  thrown 
down  as  barium  sulphate.  If  the  liquid  is  now  neutralised  with  am- 
monia, the  remaining  barium  is  precipitated  as  chromate,  and  the 
chromic  acid  still  remaining  in  solution  therefore  serves  as  a  measure 
of  the  amount  of  the  sulphuric  acid.  The  actual  process  is  as 
follows  : — A  weighed  quantity  of  the  substance  is  dissolved  in  a 
500  c.c.  flask,  and  the  solution  of  barium  chromate  is  added,  best 
from  a  burette,  until  the  sulphuric  acid  seems  completely  precipi- 
tated. After  adding  a  slight  excess  of  ammonia,  the  whole  is, made  up 
to  the  mark,  filtered,  and  the  chromic  acid  estimated  in  an  aliquot 
part  of  the  liquid  by  means  of  ferrous  sulphate  in  the  usual  manner. 
The  test  analyses  are  very  satisfactory.  L.  de  K. 

Estimation  of  Sulphurous  Acid  in  Wine.  By  M.  Ripper  (J.  pr, 
CJiem.  [2],  46,  428 — 473). — As  a  standard  method  for  the  estimation 
•of  sulphurous  acid  in  wines,  the  author  employs  that  proposed  by 
Haas  (Abstr.,  1882,  773),  care  being  taken  that  the  traces  of  hydro- 
gen sulphide  and  oxygen,  with  which  carbonic  anhydride  made  from 
marble  and  hydrochloric  acid  are  contaminated  (compare  Pfordten, 
Abstr.,  1885,  836),  are  removed  by  washing  with  potassium  per- 
manganate and  chromous  chloride,  and  that  the  ignited  barium 
sulphate  (in  which  form  the  sulphurous  acid  is  finally  weighed)  is 
freed  from  barium  sulphide  and  chloride  by  successive  treatment  with 
bromine  water  and  hydrochloric  acid.  This  method  is  far  too  lengthy 
for  general  use  as  an  analytical  process,  and  may  be  successfully  substi- 
tuted by  the  following : — 50  c.c.  of  the  wine  is  pipetted  into  a  dis- 
tillation apparatus  full  of  hydrogen,  and  5  c.c.  of  sulphuric  acid 
(1:3)  is  added  ;  the  flask  is  heated  in  a  glycerol  bath  at  80 — 85"" 
for  three-quarters  of  an  hour,  a  current  of  hydrogen  being  passed 
through  the  apparatus.  The  evolved  sulphurous  anhydride  is  ab- 
sorbed in  a  flask  containing  20  c.c.  of  normal  potassium  hydroxide, 
through  which  the  hydrogen  bubbles,  and  which,  after  the  time  stated, 
is  acidified  with  10  c.c.  of  sulphuric  acid  (1  :  3),  and  titrated  with 
^/50  iodine  solution,  starch  being  used  as  an  indicator. 

As  a  still  more  rapid  method,  the  author  recommends  direct  titra- 
tion of  the  wine  with  iodine  solution  ;  this  is  only  applicable  to  white 
wines,  or  to  those  whose  colour  after  dilution  is  sufiiciently  pale  to 
admit  of  the  recognition  of  the  iodine  starch  blue ;  red  wines  must 
he  treated  by  the  distillation  method,  if  it  be  necessary  to  make  a 
determination  of  the  sulphurous  anhydride  in  them  ;  but,  inasmuch  as 
their  colour  does  not  admit  of  their  being  sulphured,'this  is  seldom 
necessary. 

'  While  this  method  was  being  investigated,  it  was  noted  that  the 
sulphurous  anhydride  in  wine  does  not  exist  entirely,  or  even  chiefly, 
in  the  form  of  sulphurous  acid  or  alkaline  sulphites,  as  heretofore 
supposed ;  after  numerous  experiments,  detailed  in  the  paper,  the 
conclusion  was  drawn  that  the  wine  contains  aldehyde  sulphite  (com- 
pare Boessneck,  Abstr.,  1888,  942).     By  direct  titration  of  the  wine. 
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it  is  possible  to  determine  the  "  free  "  sulphurous  acid  (that  existing' 
as  sulphurous  acid  and  sulphites)  and  the  "  total  "  sulphurous  acid, 
the  difference  between  the  two  being  the  "aldehyde"  sulphurous, 
acid. 

50  c.c.  of  wine  from  the  freshly  opened  bottle  is  pipetted  into  a 
100  c.c.  flask,  which  has  been  swept  out  with  carbonic  anhydride; 
5  c.c.  of  dilute  sulphuric  acid  (1:3),  and  some  starch  solution  are 
added,  and  JV/50  iodine  solution  is  run  in  with  continual  shaking, 
until  the  blue  colour  is  permanent  for  some  little  time.  The  end 
reaction  is  very  distinct,  but  after  some  minutes  the  tannin,  &c.,  in 
the  wine  will  begin  to  absorb  iodine,  and  the  colour  will  be  again 
bleached.  This  titration  serves  for  the  estimation  of  the  "  free  '* 
sulphurous  acid.  Inasmuch  as  the  "  aldehyde  "  sulphurous  acid  is 
not  oxidised,  at  all  events  for  some  time,  by  iodine  in  presence  of 
sulphuric  acid,  it  must  be  decomposed  by  alkali  before  the  total  sulph- 
urous acid  can  be  determined.  For  this  purpose,  50  c.c.  of  the  wine 
is  pipetted  into  a  200  c.c.  flask,  containing  25  c.c.  of  normal  potash 
solution,  care  being  taken  that  the  nose  of  the  pipette  is  beneath  the 
surface  of  the  liquid.  After  10 — 15  minutes,  10  c.c.  of  sulphuric 
acid  (1  :  3)  and  some  starch  are  added,  and  titration  with  iV750  iodine 
solution  effected  as  before. 

Some  experiments  are  quoted  to  show  that  the  "free  "  sulphurous 
acid  in  wine  slowly  becomes  converted  into  "  aldehj'de  "  sulphurous, 
acid,  and  that  the  total  sulphurous  acid  decreases  with  the  age  of  the 
wine.  A.  G.  B. 

Estimation  of  Potassium  as  Perchlorate.  By  W.  Wexsb 
(Zeit.  angio.  Ghem.,  1892,  233— 234).— The  author  (compare  this 
vol.,  ii,  46)  has  proved  that  by  adding  a  small  quantity  of  perchloric 
acid  to  alcohol,  the  potassium  perchlorate  becomes  practically  in* 
soluble  therein,  and  may  be  very  accurately  estimated  in  this 
manner. 

If,  when  estimating  potassium  in  carnallite,  the  operator  wishes  to 
obviate  the  removal  of  sulphates,  the  following  modification  of  the 
process  is  recommended : — The  solution  is  evaporated  with  perchloric 
acid  to  decompose  the  chlorides,  the  residue  is  extracted  with  acid 
alcohol,  and  finally  dissolved  in  hot  water.  This  solution  is  evapo- 
rated in  a  platinum  dish,  the  residue  calcined  to  convert  the 
perchlorate  into  chloride,  then  dissolved  in  water,  and  titrated 
with  a  standard  solution  of  silver  nitrate.  L.  de  K. 

Analysis  of  Hydrogen  Alkali  Carbonates.  By  Vizern  (X 
Pharm.  [5],  26,  385;  compare  Abstr.,  1892,  1130).— The  total  alkali 
present  is  first  determined  by  normal  sulphuric  acid  solution  ;  another 
portion  of  the  salt  is  converted  into  normal  carbonate  by  the  addi- 
tion of  an  alcoholic  solution  of  an  alkali  hydroxide,  and  the  resulting 
solution  is  divided  ;  in  the  one  half,  the  alkali  present  is  determined 
by  normal  sulphuric  acid  directly,  and  in  the  other,  after  decomposi- 
tion of  the  carbonate  by  means  of  barium  chloride  solution.  Froni 
the  results,  a  formula  can  easily  be  deduced  to  determine  the  normal 
carbonate  present  as  an  impurity.  T.  Gr.  N. 
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Estimation  of  Soda  in  Soap.  By  W.  H.  Low  (J.  Anal.  Chem.,  6^ 
423 — 431). — A  few  grains  of  soap  is  treated  with  50 — 100  c.c.  of 
neutral  alcohol,  heated  to  boiling,  and  standard  hydrochloric  acid^ 
in  excess  of  the  quantity  necessary  for  the  decomposition  of  the 
carbonate,  run  in ;  the  carbonic  anhydride  is  expelled  by  strongs 
ebullition,  phenolphthalein  added,  and  the  liquid  titrated  with 
standard  soda.  The  soda  unites  with  the  fatty  acids,  and  a  neutral 
soap  solution  is  obtained.  The  difference  between  the  hydrochloric 
acid  taken  and  the  acid  equivalent  of  the  alkali  employed  gives 
the  amount  of  sodium  carbonate.  Blue  lacmoid  solution  is  added, 
and  the  liquid  titrated  with  standard  hydrochloric  acid.  As  the 
colour  changes  to  reddish  before  all  the  combined  alkali  is  neu- 
tralised by  the  hydrochloric  acid,  the  addition  of  the  acid  must  be 
continued  until  a  pure,  bright  red  coloration  is  obtained  which  is  not 
altered  by  the  further  addition  of  another  drop  of  acid.  The  end 
reaction  is  quite  distinct,  even  with  dark-coloured  soaps,  but  with 
these  the  indicator  must  be  freely  used. 

To  determine  the  amount  of  the  fatty  acids,  where  the  molecular 
weight  is  not  known,  the  solution  is  again  made  alkaline,  evaporated 
to  dryness,  taken  up  with  water,  and  the  fatty  acids  separated  by 
the  addition  of  excess  of  hydrochloric  acid  ;  the  mixture  is  then- 
cooled,  the  separated  acids  collected,  washed  with  water,  and  the  water 
removed  mechanically  as  far  as  possible ;  the  acids  are  now  washed 
into  a  flask  with  hot  alcohol,  and  titrated  with  alcoholic  soda  free 
from  carbonate,  phenolphthalein  being  used  as  indicator;  finally 
the  solution  is  evaporated  to  dryness  and  the  residue  weighed. 
The  difference  between  the  weight  and  that  of  the  soda  em- 
ployed gives  the  amount  of  the  fatty  anhydrides  more  accurately 
than  the  direct  weighing  of  the  fatty  acids,  as  in  the  latter  case 
loss  and  anhydride  formation  occur  during  the  drying.  If  soluble 
fatty  acids  are  present,  the  -filtrate  from  the  insoluble  fatty  acids  m 
shaken  with  ether,  the  ethereal  extract  mixed  with  alcohol,  neutral- 
ised with  alcoholic  soda,  using  phenolphthalein  as  indicator,  evapor- 
ated to  dryness,  and  the  residue  weighed.  A.  J.  G. 

Electrolysis  of  Metallic  Formates.  By  H.  S.  Warwick  (Zeit. 
anorg.  Ghem.,  1,  285 — 312). — After  giving  details  of  the  electrolysis- 
of  certain  formates,  the  author  sums  up  his  results  as  follows  : — The 
weight  of  copper,  cadmium,  or  zinc  precipitated  in  a  given  time  is 
proportional  to  the  strength  of  the  salt  solution ;  the  presence  of  a 
moderate  amount  of  free  acid  exerts  no  essential  influence  on  the 
result.  By  augmenting  the  distance  between  the  poles,  the  quantity 
of  metal  precipitated  is  decreased,  although  the  diminution  becomes 
less  as  the  distance  between  the  electrodes  increases.  Rise  of  tem- 
perature causes  an  increase  in  the  quantity  of  metal  precipitated,  the 
maximum  amount  being  obtained  at  80°  with  neutral  and  acid  solu- 
tions of  the  copper  salts,  and  at  60°  with  acid  solutions  of  the  cad- 
mium salt.  The  amount  of  zinc  precipitated  in  solutions  containing- 
free  acid  decreases,  however,  with  the  rise  of  temperature.  Attempts 
to  produce  compact  coherent  deposits  of  cadmium  and  zinc  in  neutral 
solutions  of  their  formates  were  unsuccessful ;  copper  and  cadmium 
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are,  however,  completely  precipitated  in  acid  solution,  as  is  also  zinc, 
but  the  precipitated  metal  is,  in  the  last  case,  spongy.  Lead  separates, 
chiefly  at  the  cathode,  both  from  acid  and  neutral  solutions  ;  man- 
ganese is  precipitated  at  both  poles,  but  the  quantity  of  peroxide 
which  separates  at  the  cathode  is,  on  addition  of  free  acid,  reduced 
to  mere  traces.  The  following  separations  may  be  satisfactorily 
•effected  : — Copper  from  zinc,  cobalt  from  nickel,  and  cadmium  from 
7.inc  and  manganese.  It  was  found  impossible  to  precipitate  copper 
in  the  presence  of  iron  or  cadmium,  as  also  zinc  in  the  presence  of 
iron,  cobalt,  or  nickel ;  it  also  seems  impossible  to  estimate  cadmium 
in  the  presence  of  iron,  nickel,  or  cobalt.  A.  R.  L. 

Separation  of  the  Metals  precipitated  by  Hydrogen  Sulph- 
ide in  Acid  Solutions.  By  U.  Antony  and  L.  Niccoli  (Gazzetta, 
22,  ii,  408 — 417). — The  metals  precipitated  by  hydrogen  sulphide 
fram  acid  solutions  may  be  divided  into  three  sub-groups,  as  follows : — 
1.  Antimony,  tin,  bismuth,  cadmium,  and  lead,  whose  sulphides  are 
soluble  in  hydrochloric  acid.  2.  Arsenic  and  copper,  whose  sulphides, 
although  insoluble  in  hydrochloric  acid,  are  dissolved  by  nitric  acid. 
S.  Mercury,  platinum,  and  gold,  the  sulphides  of  which  are  not 
decomposed  by  either  hydrochloric  or  nitric  acid.  This  classification 
forms  the  basis  of  a  scheme  which  possesses  many  advantages  over 
other  methods  employed  for  separating  the  above  metals. 

The  precipitate  obtained  with  hydrogen  sulphide  in  the  acid  solu- 
tion is  washed  until  the  washings  are  no  longer  acid,  then  treated 
with  hydrochloric  acid  (sp.  gr,  1*1),  boiled,  and  the  liquid  decanted 
through  a  filter ;  the  residue  is  again  boiled  with  hydrochloric  acid, 
first  adding  a  little  hydrogen  sulphide  solution,  and  is  finally  decanted 
through  a  second  filter,  the  filtrates  being  then  united.  During  the 
above  treatment,  contact  with  the  air  is  to  be  avoided,  as  copper 
sulphide  readily  oxidises  and  dissolves.  The  residue  insoluble  in 
hydrochloric  acid  is  washed  on  a  filter,  first  with  cold,  then  with  hot, 
water,  until  the  filtrate  gives  no  precipitate  with  silver  nitrate  ;  any 
lead  chloride  formed  is  precipitated  as  chromate  from  the  hot  water 
washings. 

The  residue  on  the  filter  is  then  twice  boiled  with  nitric  acid 
{sp.  gr.  1-2),  decanting  the  liquid  through  a  filter  and  uniting  the 
filtrates.  The  insoluble  residue  is  washed  on  a  filter,  when  any  silver 
chloride  formed  by  the  action  of  hydrochloric  acid  on  the  sulphide 
can  be  detected  by  dissolving  it  in  ammonia ;  the  residue  is  finally 
washed  well,  and  dried  at  100°. 

The  hydrochloric  acid  solution  is  evaporated  to  dryness  on  the 
water-bath,  the  residue  moistened  with  ammonia  solution,  stiiTed 
with  yellow  ammonium  sulphide  solution,  and  heated  below  the  boiling 
point  for  a  short  time.  On  filtering  the  cooled  solution,  the  antimony 
and  tin  are  contained  in  the  filtrate,  whilst  bismuth,  cadmium,  and 
lead  sulphides  remain  undissolved.  If  both  cadmium  and  antimony 
are  present,  cadmium  sulphantimonate  may  be  formed,  but  as  this 
decomposes  on  heating,  the  residue  should  be  boiled  with  ammonium 
sulphide,  filtered,  and  the  two  filtrates  united;  the  presence  of  antimony 
in   the  solution  is   betrayed  by  the  characteristic  orange-red  colour 
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of  its  sulphide,  obtained  on  evaporating  a  little  of  tlie  solution  to- 
dryness  on  the  water-bath.  As,  however,  the  colour  may  be  masked 
by  that  of  free  sulphur  or  stannic  sulphide,  the  residue  is  dissolved 
by  warming  v/ith  a  few  drops  of  hydrochloric  acid  on  platinum  foil  • 
the  characteristic  black  stain  due  to  reduced  antimony  is  then 
obtained  on  adding  a  fragment  of  zinc.  The  remainder  of  the  filtrate  is 
now  acidified  with  hydrochloric  acid,  warmed,  the  solution  decanted, 
and  the  precipitate  dissolved  by  boiling  with  concentrated  hydro- 
chloric acid ;  the  solution  is  then  boiled  with  metallic  antimony  to  con- 
vert the  tin  into  stannous  chloride.  On  cooling,  filtering,  and  adding  a 
few  drops  of  saturated  mercuric  chloride  solution,  mercurous  chloride^ 
separates  if  the  solution  contains  more  than  0"01  per  cent,  of  tin. 

The  residue  insoluble  in  ammonium  sulphide  may  contain  bismuth^ 
lead,  and  cadmium ;  it  is  dissolved  in  the  minimum  quantity  of  nitric 
acid,  the  solution  filtered,  excess  of  ammonia  added,  and  again 
filtered.  Cadmium  is  precipitated  from  the  filtrate  by  hydrogen  sulph- 
ide ;  the  residue  is  washed,  boiled  with  sulphuric  acid  (sp.  gr.  1"11)^ 
and  the  solution  filtered.  The  filtrate  contains  the  bismuth,  which 
gives  the  hydrate  on  adding  ammonia,  and  black  bismuthous  oxido 
on  pouring  into  alkaline  potassium  stannite  solution.  The  residue 
undissolved  by  sulphuric  acid  is  lead  sulphate,  and  is  identified  in  tho 
usual  way. 

The  nitric  acid  extract  of  the  mixed  sulphides  may  contain  arsenic 
and  copper,  the  detection  of  which  presents  no  difiiculties. 

The  dried  residue  insoluble  in  nitric  and  hydrochloric  acids  may 
contain  mercury,  platinum,  and  gold;  it  is  heated  in  the  Bunsen 
flame,  in  a  narrow  glass  tube  closed  with  cotton  wool.  Mercuric 
sulphide  sublimes,  giving  the  characteristic  black  ring,  which  is 
readily  distinguished  from  the  more  volatile  sublimate  of  sulphur  due 
to  the  decomposition  of  platinic  or  auric  sulphide.  The  residue  which 
resists  sublimation  is  removed  and  heated  strongly,  to  obtain  the 
metals,  which  are  then  dissolved  in  chlorine  water  or  nitrohydro- 
chloric  acid,  and  the  solution  evaporated  to  dryness  on  the  water- 
bath  ;  the  aqueous  solution  of  the  residue  is  boiled  with  oxalic  acid,, 
when  the  gold  is  deposited  as  such.  The  platinum  remains  in  solu- 
tion, and  may  be  separated  as  ammonium  platinochloride  if  the  usual 
precautions  are  taken.  W.  J.  P. 

New  Method  for  the  Titration  of  Ferric  Salts.  By  H. 
MoRAHT  {Zeit.  anorg.  Ghem.,  1,  211 — 216). — This  method  consists  in 
titrating  a  solution  of  a  ferric  salt  with  a  standard  solution  of  potas- 
sium ferrocyanide,  employing  potassium  thiocyanate  as  indicator, 
and  therefore  obviously  depends  on  the  constancy  of  composition 
of  the  precipitate — Prussian  blue.  This  has,  however,  been  satis- 
factorily settled  by  Classen  (Mohr's  Titriermethode,  6  Aufl.,  235  'y. 
see  also  Reynolds,  Trans.,  1887,  644).  The  solution,  in  which 
all  the  iron  must  be  present  as  ferric  salt  (if  it  be  not,  it  is  oxidised,. 
as  described  below,  with  potassium  chlorate),  is  introduced  into  a 
stoppered  flask  of  500  c.c.  cstpacity,  together  with  some  potassium 
thiocyanate  and  about  50  c.c.  of  ether,  when  the  latter  immediately 
assumes  the  well-known,  deep  red  colour  of  ferric  thiocyanate,     A 
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•standard  solution  of  potassium  ferrocyanide  is  now  run  in  by  degrees 
from  a  burette,  shaking  briskly  at  intervals,  until  the  ethereal  layer 
is  colourless,  or  of  a  faint  rose  tint.  This  test  is  to  be  regarded  as 
preliminary.  A  second  is  now  made  as  before,  but  a  volume  of  ferro- 
cyanide solution,  a  little  less  than  that  found  in  the  previous  experi- 
ment, is  added  at  once  to  the  ferric  salt,  and,  after  shaking  the  mixture, 
potassium  thiocyanate  and  a  sufficient  quantity  of  ether  are  intro- 
duced. On  again  shaking  and  allowing  to  remain,  the  ethereal  layer 
-will  be  of  a  faint  rose  tint ;  it  is  decolorised  by  the  further  addition 
of  ferrocyanide  solution.  As  the  surface  of  the  Prussian  blue  is 
slightly  violet,  the  disappearance  of  colour  from  the  ethereal  layer  is 
best  observed  by  looking  through  it  obliquely  from  below.  The  ferro- 
cyanide solution  may  be  standardised  with  potassium  permanganate 
solution,  but  the  final  point  is  difficult  to  determine  exactly.  It 
is  therefore  preferable  in  standardising  the  ferrocyanide  solution  to 
•employ  a  weighed  quantity  of  pure  iron,  which  is  dissolved  in  hydro- 
•chloric  acid  with  the  addition  of  potassium  chlorate,  and  after  boiling 
off  the  excess  of  chlorine,  the  test  is  continued  as  already  described. 
'The  titration  may  be  performed  either  in  neutral  or  acid  solutions. 
The  test  analyses  were  satisfactory.  A.  R.  L. 

Volumetric  Estimation  of  Cobalt.  By  W.  J.  Karslake 
{J.  Anal.  Chem,.,  6,  469 — 470). — The  cobalt  is  precipitated  as 
potassium  cobaltinitrite,  the  precipitate  boiled  with  aqueous  potash 
TLintil  the  liquid  becomes  colourless,  filtered,  the  filtrate  treated 
-with  permanganate  solution  until  a  violet  coloration  is  produced, 
then  slightly  supersaturated  with  sulphuric  acid,  and  an  excess  of 
permanganate  solution  added :  it  is  then  strongly  acidified,  heated  to 
•80°,  and  the  excess  of  permanganate  titrated  back  with  oxalic  acid. 
The  amount  of  cobalt  is  deduced  from  the  permanganate  required  to 
•convert  the  nitrous  acid  of  the  salt  K3Co(NOo)fi  into  nitric  acid. 

A.  J.  G. 

Volumetric  Estimation  of  Chromium.  By  A.  Perrault  (Chem. 
'Centr.,  1892,  ii,  807—808;  from  Mon.  ScL  [4],  6,  722— 723).— A 
modification  of  Carnot's  hydrogen  peroxide  method  (Abstr.,  1889, 
4311,  443).  Commercial  hydrogen  peroxide,  diluted  with  10  times  its 
volume  of  water,  is  employed,  and  its  strength  determined  on  each 
occasion  of  using  as  follows : — 3  c.c.  of  a  solution  of  potassium  di- 
chromate  containing  37  grams  per  litre  is  diluted  to  a  litre,  50  c.c.  of 
this  (=  0*003774  gram  of  CrOa)  is  neutralised  with  10  per  cent, 
ammonia,  and  1*5  c.c.  of  10  per  cent,  solution  of  hydrochloric  acid 
added  ;  to  this  the  hydrogen  peroxide  solution  is  added,  drop  by  drop, 
/until  further  addition  causes  no  blue  coloration. 

In  estimating  chromium  in  the  chromic  compounds,  a  dilute  solu- 
iion  of  the  chromium  compound  is  prepared,  and  ^  litre  of  the 
solution  heated  at  100° ;  hydrogen  peroxide  is  run  in  until  the  grey 
.coloration  first  produced  has  completely  vanished,  ammonia  is  then 
added,  and  the  mixture  heated  for  10  minutes,  when  the  colour, 
•originally  green,  becomes  brown,  and  finally  clear  yellow,  the  solution 
then  containing  ammonium  chromate.  After  cooling,  it  is  made  up 
-to  500  c.c,  and  50  c.c.  titrated  as  above  described. 
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If  botli  cliromates  and  chromic  compounds  are  present,  the  latter 
•are  converted  into  chromic  acid,  and  the  total  chromium  estimated  in 
one  portion,  whilst  in  a  second  portion  the  preformed  chromic  acid  is 
estimated,  and  the  chromic  compounds  found  from  the  difference 
between  the  two  titrations.  A.  J.  G. 

New  Method  of  estimating  Vanadic  Oxide.  By  A.  Rosenheim 
iind  C.  Friedheim  (Zeit.  anorg.  Chem.,  1,  313 — 317). — The  method 
depends  on  the  gravimetric  estimation  of  the  carbonic  anhydride 
•which  is  evolved  in  accordance  with  the  equation  V2O5  +  H3C2O4  = 
V2O4  +  H2O  +  CO2,  when  a  solution  of  vanadic  acid  is  boiled  with 
one  of  oxalic  acid  in  the  presence  of  sulphuric  acid.  The  results  are 
not  affected  by  the  presence  of  phosphoric,  tungstic,  or  molybdic  acid, 
and  the  method  has  an  advantage  over  that  of  Holverschedt  (Abstr., 
1890,  1343),  in  that  the  base  may  be  estimated  in  the  same  portion. 
For  this  purpose,  the  residual  solution,  after  expelling  the  carbonic 
anhydride,  is  evaporated  to  a  syrupy  consistence  in  order  to  decompose 
the  excess  of  oxalic  acid,  oxidised  with  nitric  acid,  neutralised  with 
ammonia,  and,  after  removing  the  acids  with  mercurous  nitrate,  the 
base  is  determined  in  the  filtrate.  A.  R.  L. 

Palladium  Compounds.  By  M.  Frenkel  (Zeit.  anorg.  Chem.^  1, 
217 — 239). — Attempts  to  prepare  hydrogen  palladious  cyanide  by 
extracting  an  acidified  solution  of  potassium  palladious  cyanide  with 
•ether  were  unsuccessful.  Potassium  palladious  cyanide  is  decom- 
posed on  boiling  a  solution  of  it  with  hydrochloric  acid.  The  whole 
of  the  palladium  is  in  fact  precipitated  as  palladious  cyanide  without 
the  use  of  mercuric  cyanide  (Fresenius)  when  potassium  cyanide  is 
added  to  a  solution  of  palladious  chloride,  and  after  acidifying  the 
mixture  with  hydrochloric  acid,  the  hydrogen  cyanide  is  driven  ofiL* 
by  boiling.  The  precipitation  of  silver  chloride  on  adding  silver 
nitrate  to  solutions  of  the  chlorides  of  palladium  is  incomplete,  and 
the  precipitate  is  contaminated  with  palladium  compounds.  Accu- 
rate results  are  obtained,  however,  both  in  the  determination  of  the 
metal  and  halogen,  by  heating  the  palladium  chloride  solution  with 
alcoholic  sodium  hydroxide  on  the  water  bath,  collecting,  washing, 
drying,  and  weighing  the  precipitated  metallic  palladium  ;  the  chlorine 
is  then  estimated  in  the  filtrate  as  silver  chloride  after  acidifying 
with  nitric  acid. 

When  potassium  chromate  is  added  in  excess  to  a  solution  of 
p)alladious  chloride,  the  palladium  is  quantitatively  precipitated  as  a 
reddish-brown  precipitate,  which  when  heated  at  110°  has  the  com- 
position 15PdO,PdCl2  +  IIH2O.  The  latter  reaction  can  be  made 
use  of  for  the  estimation  of  palladium,  as  the  new  compound  yields 
metallic  palladium  on  ignition ;  it  may,  perhaps,  also  serve  for  the 
separation  of  palladium  from  other  metals  of  the  platinum  group. 
Palladosoammonium  chloride,  PdCl2,2N'Ha,  is  precipitated  when  a 
solution  of  ammonium  palladious  chloride  is  boiled  with  potassium 
ohromate.  A,  R.  L. 
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Estimation  of  Iron  in  Spring  Water.  By  F.  Gerhard  (Arch. 
Pharm.,  230,  705 — 710). — The  use  of  tannin  (from  galls)  as  a- 
colorimetric  reagent  is  proposed  ;  hy  its  means  yV  milligram  of  iron 
per  litre  can  be  detected.  The  following  solutions  are  made  up ;  (1) 
1  part  of  crystallised  sodium  pyrophosphate  in  20  parts  of  water; 
(2)  1  part  of  tannin  in  20  parts  of  dilute  alcohol ;  (3)  0*898  gram  of 
iron-alum,  and  2*5  grams  of  crystallised  sodium  pyrophosphate  in 
1  litre  of  water;  this  contains  0*1  milligram  of  iron  per  c.c. 

If  the  water  is  fresh  and  still  clear,  100  c.c.  of  it  is  taken,  20  c.c.  of 
(1)  and  5  drops  of  (2)  are  added,  and  the  colour  is  compared  with  that 
obtained  with  a  mixture  of  100  c.c.  of  water  free  from  iron  with  20  c.c. 
of  (1),  5  drops  of  (2),  and  a  certain  quantity,  best  1  c.c,  of  (3).  If  the 
water  to  be  examined  already  contains  a  precipitate,  it  is  shaken  up, 
and  150  c.c.  are  placed  in  a  flask  and  heated  with  1  gram  of  oxalic  acid. 
To  the  hot  liquid  a  granule  of  potassium  citrate  is  added  (to  prevent 
precipitation  of  iron),  the  solution  is  saturated  with  calcium 
carbonate  to  remove  the  oxalic  acid,  filtered,  and  treated  as  above 
with  20  c.c.  of  (1)  and  5  drops  of  (2).  In  this  case,  the  results  are 
not  quite  so  accurate.  C.  F.  B. 

Impurities  in  Crude  Methyl  Alcohol.  By  E.  Barillot  (Gompt. 
rend.,  115,1315 — 1317). — When  20  c.c.  of  chloroform  is  agitated  with 
a  mixture  of  10  c.c.  of  methyl  alcohol,  15  c.c.  of  a  solution  of 
sodium  hydrogen  sulphite  of  sp.  gr.  1*325,  and  5  c.c.  of  water,  the 
coefficient  of  division  between  the  two  non-miscible  liquids  is  such  that 
the  chloroform  retains  its  original  volume  when  the  methyl  alcohol 
contains  no  impurity  other  than  acetone.  If,  on  the  other  hand,  the 
alcohol  contains  impurities  such  as  benzene,  diallyl,  &c.,  the  chloro- 
form increases  in  volume  in  proportion  to  the  quantity  of  impurity. 

In  actual  work,  the  methyl  alcohol,  sulphite  solution,  and  water 
are  first  thoroughly  mixed  in  the  proportions  given,  and  the  mixture 
is  then  agitated  with  the  20  c.c.  of  chloroform  in  a  graduated  tube, 
the  increase  in  the  volume  of  the  chloroform  being  read  off.  The  in- 
crease in  volume  in  c.c.  multiplied  by  10  gives  the  percentage  of 
impurity  other  than  acetone. 

At  least  10  per  cent,  of  impurities  other  than  acetone  must  be 
present  if  the  alcohol  is  to  be  effective  as  a  methylator,  but  many 
commercial  samples  of  methyl  alcohol  contain  only  from  2  to  5  per 
cent,  of  such  impurities.  C.  H.  B. 

Analysis  of  Explosive  Nitro-compounds.  By  P.  G.  Sajifoed 
(/.  Anal.  CJiem.,  6.  311 — 318). — In  analysing  dynamites,  the  water  is 
estimated  directly  by  exposure  for  6 — 8  days  over  calcium  chloride  and 
the  kieselguhr  by  extracting  the  nitroglycerol  with  ether  and  weigh- 
ing the  residue ;  the  nitroglycerol  being  calculated  from  the  difference. 
Blasting  gelatins,  after  estimation  of  the  water  as  above,  are  treated 
with  a  mixture  of  ether  and  alcohol,  and  the  insoluble  residue,  consist- 
ing of  wood-meal,  nitre  or  other  salts,  is  collected,  dried,  and  weighed. 
From  the  solution,  the  nitrocellulose  is  precipitated  by  the  addition  of 
chloroform,  collected  on  a  linen  filter,  redissolved  in  a  mixture  of  ether 
and  alcohol,  reprecipitated,  collected,  partly  dried  at  40°,  and  scraped 


ANALYTICAL  CHEMISTRY.  197 

off  the  linen  filter ;  it  is  then  again  dried  at  40°  until  constant,  and 
weighed.  The  nitroglycerol  is  best  estimated  by  difference,  but  may  be 
obtained  directly  by  evaporating  the  filtrate  from  the  nitrocellulose  at 
30 — 40°  and  weighing  the  residue.  In  analysing  guncotton,  the  watar 
must  be  estimated  immediately  on  opening  the  sample,  by  drying  at 
100° ;  the  dried  residue  is  then  exposed  to  the  air  for  two  hours,  treated 
with  ether-alcohol  to  remove  the  soluble  pyroxylin,  and  the  insoluble 
residue,  consisting  of  unchanged  cotton  and  the  hexanitrate,  collect  3d 
on  a  linen  filter,  dried  at  lOO'^,  and  weighed.  The  weight  of  the  un- 
changed (non-nitrated)  cotton  is  obtained  by  twice  boiling  a  fresh 
sample  with  sodium  sulphide  solution  and  weighing  the  insoluble 
residue.  The  best  test  for  the  purity  of  ganootton  is,  however,  the 
determination  of  the  nitrogen,  which  is  best  effected  by  Cram's 
method,  using  a  Lunge's  nitrometer.  A.  J.  Gr. 

Estimation  of  the  Volatile  Fatty  Acids  in  Butter  Pat.  By 
A.  Parthetl  {Ghem.  Ceritr.,  1892,  ii,  635—636 ;  from  Apoth.  Zeit,  7, 
435). — 5  grams  of  filtered,  dry  butter  fat  is  placed  in  a  flask  of 
800 — 350  c.c.  capacity  and  2  c.c.  of  50  per  cent,  aqueous  soda  and  20  c.c. 
•of  glycerol  added.  The  mixture  is  then  carefully  boiled  over  wire 
^auze  until  all  the  water  is  expelled,  the  flask  being  gently  rotated 
the  while ;  the  heating  is  then  continued  with  a  smaller  flame. 
After  15 — 20  minutes,  a  clear  soap  solution  is  obtained,  which,  after 
cooling,  is  mixed  with  90  c.c,  of  water  and  50  c.c.  of  dilute  sulphuric 
acid  (50  c.c.  of  pure  acid  per  litre),  some  fragments  of  pumice  added, 
^nd  the  mixture  distilled  until  110  c.c.  has  passed  over.  The  author 
regards  the  method  as  quicker  and  more  convenient  than  the  older 
methods,  bat  the  test  analyses  appear  to  be  far  from  satisfactory. 

A.  J.  G. 

BaudoTiin's  Test  for  Sesame  Oil.  By  V.  Villavecchia  and  G. 
Fabris  {Zeit.  angw.  Ghem.,  1892,  509 — 510). — -The  authors  have  made 
a  thorough  investigation  of  this  test,  and  propose  to  apply  it  as 
follows : — 

0"1  gram  of  sugar  is  dissolved  in  a  test  tube  in  10  c.c.  of  hydro- 
chloric acid,  sp.  gr.  1*19.  20  c.c.  of  the  sample  of  olive  oil  is  then 
^dded,  the  whole  thoroughly  shaken  for  a  minute,  and  allowed 
to  settle.  If  the  oil  is  pure,  the  acid  and  oily  layers  retain  their 
original  colour,  but  if  sesame  oil  is  present  they  are  hoth  of  a  decidedly 
reddish  shade.  L.  de  K. 

Estimation  of  Pat  in  Bread.  By  M.  Weibull  {Zeit.  angw. 
Chem.f  1892,  450 — 451). — The  author  was  surprised  to  find  in  a 
sample  of  bread  much  less  fat  than  might  have  been  expected  con- 
sidering the  nature  of  the  flour  used.  Prolonged  treatment  (160  hours) 
in  the  Soxhlet  tube  gave  a  reasonable  percentage  of  extract,  but  this 
was  afterwards  found  to  consist  mainly  of  glucose.  Fairly  accurate 
results  can,  however,  be  obtained  as  follows  : — About  2  grams  of  the 
sample  is  boiled  for  at  least  an  hour  with  30  c.c.  of  water  acidified 
with  sulphuric  acid  ;  when  the  starchy  matter  has  dissolved,  the 
liquid  is  neutralised  with  powdered  marble,  and  the  mixture  is 
•3oaked  up  in  blotting  paper  of  the  kind  employed  in  Adams'  milk 

VOL.  LXIV.   ii.  15 


198  ABSTRACTS  OF  CHEMICAL  PAPERS. 

process.  After  thoronghlj  drying,  the  paper  is  put  into  a  suitable 
extraction  apparatus  and  extracted  with  anhydrous  ether  for  about 
eight  hours.  L.  de  K. 

Analysis  of  Bees- wax  by  Hiibl's  Method.  By  J.  A.  Antlshe- 
viTCH  (J.  Buss.  Chem.  Soc.^  23,  223 — 235). — The  author  has  analysed 
a  large  number  of  waxes  both  pure  and  commercial,  according  to 
Hubl's  method.  He  finds  that  heating  on  a  water-bath  for  three- 
quarters  of  an  hour  with  alcoholic  potash,  as  Hiibl  recommends,  is 
not  sufficient  to  effect  the  complete  saponification  of  the  myristyl 
palmitates.  He  heats  for  four  hours  over  a  free  flame.  The  normal 
ratio  of  the  quantity  of  potash  necessary  for  saponification  to  that 
necessary  for  neutralisation  of  the  free  acid  present  he  fixes  at  3"75. 
The  following  formula  is  given  for  finding  the  quantity  of  stearic 
acid  present  in  wax  candles  : — 

_  284(S  -  A/3-75) 
"^ 560  ' 

X  is  the  percentage  of  stearic  acid,  S  the  number  of  milligrams  of 
potasli  necessary  for  the  neutralisation  of  1  gram  of  substance,  and  A 
the  number  necessary  for  saponification  of  the  same  quantity. 

J.  W. 
Estimation  of  Water  and  of  Free  Fatty  Matter  in  Soap.  By 
J.  A.  Wilson  (Chem.  News,  66,  200). — 2*5  grams  of  the  soap,  melted 
in  a  porcelain  dish,  and  heated  on  a  water-bath  with  5  c.c.  of  abso- 
lute alcohol  until  dissolved,  is  mixed  with  10  grams  of  ignited  sand, 
and,  after  exposure  on  the  water-bath  for  an  hour,  is  treated  again 
wdth  5  c.c.  absolute  alcohol ;  it  is  then  heated  to  constant  weight  in 
an  air-oven  at  100 — 105°,  which  may  take  from  three  to  six  hours, 
according  to  the  quantity  of  water  in  the  soap.  Moreover,  provided 
the  soap  does  not  contain  free  alkali,  the  residue  may  be  extracted 
in  a  Soxhlet  apparatus  for  fat  estimation.  D.  A.  L. 

Estimation  of  Theobromine  in  Cacao  Beans.     By  P.  Sijss 

(Zeit.  anal.  Ch&ni.,  32,  57— 63).— The  methods  of  Tuchen,  Bell,  Konig, 
Zipperer,  Wolfram,  Trojanowski,  and  Diesing  yield  widely  varying 
results.  In  contradiction  to  Diesing,  the  author  finds  that  the  cacao 
fat  may  be  extracted  by  light  petroleum  without  dissolving  a  trace 
of  theobromine.  Diesing  extracts  the  theobromine  by  chloroform 
in  a  Soxhlet's  extractor,  but  the  following  method  gives  a  much 
higher  yield  and  seemingly  a  purer  product.  The  fermented  bean  is 
intimately  mixed  with,  an  equal  weight  of  purified  quartz  sand,  and 
6  grams  of  this  mixture  is  extracted  for  10  hours  with  light  petr- 
oleum. The  residue  is  boiled  for  half  an  hour  wath  200  c.c.  of  water 
and  6  grams  of  elutriated  lead  oxide,  decolorised,  and  filtered,  the 
residue  being  twice  more  boiled  with  100  c.c.  of  water.  The  filtrates 
are  evaporated  to  10  c.c,  introduced  into  a  separator  bulb,  and  shaken 
for  three  minutes  with  100  c.c.  of  chloroform,  the  chloroform  solution 
being  run  off  when  perfectly  clear  (three  hours),  and  the  operation 
repeated  twice  more.  The  greater  part  of  the  chloroform  is  distilled 
off,   and   the   remainder  evaporated  in  a  tared  beaker,  drying  the 
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residue  at  100°.  From  appearance,  qualitative  tests,  ash,  and  nitrogen 
-estimations,  the  product  seemed  to  be  practically  pure  theobromine. 
The  yield  was  nearly  double  that  obtained  by  Zipperer's  method,  and 
40  per  cent,  higher  than  Diesing's,  although  Diesing's  product  was 
brown.  M.  J.  S. 

Volumetric  Estimation  of  Alkaloids.  By  E.  L^ger  (Compt. 
rend.,  115,  732). — Referring  to  the  paper  by  Barthe  on  the  claim  for 
priority  made  by  Harsten  (Gompt.  rend.,  1892),  the  author  points  out 
that  in  1885  (/.  Fhys.  Ghim.,  11,  425)  he  stated  that  alkaloids  were 
neutral  to  phenolphthalein,  and  that  this  fact  could  be  utilised  in  the 
volumetric  analyses  of  salts  of  the  alkaloids.  C.  H.  B. 

Volumetric  Estimation  of  Alkaloids.  By  P.  C.  Plugge 
'{Gompt.  rend.,  115,  1012). — A  claim  for  priority  against  Barthe 
{this  vol.,  ii,  146).  The  author  described,  in  1886,  a  method  of 
•estimating  alkaloids  volumetrically,  using  phenolphthalein  and  litmus 
a.s  indicators  (Abstr.,  1887,  621—622).  C.  H.  B. 

Analysis  of  Quinine  Sulphate  and  Estimation  of  Quinine  in 
presence  of  other  Cinchona  Alkaloids.  By  L.  Barthe  (Gompt. 
rend.,  115,  1085 — 1088). — The  author  admits  that  Leger  has  the 
prior  claim  as  originator  of  a  volumetric  process  for  the  estimation  of 
alkaloids,  based  on  the  use  of  phenolphthalein. 

If  different  weights  of  commercial  quinine  sulphate  are  agitated 
with  a  given  volume  of  water  at  15 — 20°,  the  quantity  of  decinormal 
potassium  hydroxide  required  for  the  saturation  of  the  saturated 
solutions  is  greater  the  greater  the  quantity  of  quinine  sulphate 
taken.  Moreover,  the  progressive  increase  in  the  quantity  of  alkali 
required  is  in  a  constant  ratio  with  the  weight  of  quinine  sulphate 
taken.  Quantities  of  1,  2,  3,  4,  and  5  grams  of  quinine  sulphate 
respectively  were  agitated  frequently  with  100  c.c.  of  water  at  20°, 
and  after  an  hour  were  filtered.  The  solutions  required  respectively 
4*6,  5'3.  6-0,  6*7,  and  7*4  c.c.  of  potash  solution.  The  constant  differ- 
ence, 0'7  c.c,  represents  the  quantity  of  sulphates,  other  than  quinine, 
present  in  each  gram  of  the  sulphate  taken.  It  is  the  factor  which 
measures  the  impurity,  and  the  latter  may  be  calculated  to  crystallised 
cinchonidine  sulphate  (equiv.  =  397)  ;  then  0"7  X  100  X  0'0397  = 
2*779,  the  percentage  of  cinchonidine  sulphate  in  the  sulphate  em- 
ployed. 

The  analysis  of  quinine  sulphate  can,  therefore,  be  made  in  the 
following  way : — Two  quantities  of  1  gram  and  5  grams  of  the  salt 
are  each  agitated  with  100  c.c.  of  water  at  20°  for  frequent  intervals 
during  an  hour,  filtered,  and  the  filtrate  titrated  with  decinormal 
potash.  The  difference  between  the  quantities  of  alkali  required  by 
the  two  solutions,  multiplied  by  the  expression  100  x  0*0397  -i-  4, 
gives  the  percentage  of  impurity  calculated  as  cinchonidine  sulphate. 

The  solubility  of  quinine  sulphate  for  a  given  temperature  between 
12°  and  20°,  and  even  25°,  is  sensibly  different,  according  to  the  con- 
ditions under  which  the  solubility  is  determined.  At  12°,  1000  c.c. 
of  water  dissolve  1*482  grams  of  quinine  sulphate  when  the  latter  is 
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triturated  and  agitated  wibh  it  for  about  an  hour  ;  at  20°,  1000  c.c.  dis- 
solve 1*744  grams,  but  if  the  liquid  is  allowed  to  remain  in  contact 
with  the  excess  of  dissolved  salt,  and  is  frequently  agitated,  the 
temperature  can  be  reduced  to  12°  without  any  of  the  salt  separating 
from  solution  ;  that  is  to  say,  1000  c.c.  contain  1*744  grams  of  the  salt. 
If,  on  the  contrary,  the  liquid  remains  at  rest  whilst  cooling  from  20"^ 
to  12°,  or  to  15°,  the  quantity  of  salt  remaining  in  solution  per  litre 
is  1"482  to  1*787  grams,  and  is  not  always  the  same  for  the  same  final 
temperature.  The  differences  are  still  greater  if  the  liquid  remains 
:at  rest  for  24  or  48  hours,  and  the  solubility  may  then  be  as  low  as 
1*133  and  1*09.  The  solutions  thus  obtained  are  stable  after  filtration, 
even  at  temperatures  several  degrees  below  the  temperature  of  satura- 
tion. They  cannot  dissolve  any  more  qainine  sulphate  at  the  tem- 
perature at  which  they  were  formed,  or  at  a  lower  temperature,  but 
they  can  dissolve  9*92  grams  per  litre  of  crystallised  cinchonidine 
sulphate,  and  12*42  grams  of  crystallised  cinchonine  sulphate. 

In  order  to  estimate  quinine  in  cinchona  bark,  a  chloroform  solu- 
tion of  the  alkaloids  obtained  by  any  of  the  ordinary  methods  is 
vigorously  and  repeatedly  agitated  with  a  measured  excess  of  deci- 
normal  sulphuric  acid,  evaporated  until  the  chloroform  is  expelled, 
and  the  excess  of  acid  estimated  by  means  of  standard  alkali  and 
litmus.  Sufficient  sulphuric  acid  is  added  to  the  mixture  to  redis- 
solve  the  alkaloids,  which  are  then  reprecipitated  by  potassium 
hydroxide,  and  dissolved  in  chloroform.  The  chloroform  solution  is 
■evaporated  just  to  dryness  with  the  exact  quantity  of  sulphuric  acid 
found  in  the  first  titration  to  be  necessary  for  complete  neutralisa- 
tion. The  residue  is  triturated  with  200  c.c.  of  a  solution  of  pure 
quinine  sulphate  saturated  at  20° ;  after  two  hours'  digestion,  the 
liquid  is  filtered.  The  filtrate  is  a  saturated  solution  of  quinine 
sulphate  containing  the  sulphates  of  the  other  alkaloids.  100  c.c.  is 
titrated  with  potassium  hydroxide,  using  phenolphthalein  as  indicator. 
Twice  the  volume  of  alkali  required,  minus  8  c.c,  gives  the  quantity  of 
impurities,  which  can  be  calculated  to  crystallised  cinchonidine  sulph- 
ate. The  result  can  be  controlled  by  estimating  the  quantity  of 
-quinine  sulphate  left  on  the  filter.  C.  H.  B. 

Chromic  Acid  as  a  Reagent  for  Albumin  and  Bile  Pigments 
in  Urine.  By  0.  Rosenbach  (Ghem.  Gentr.,  1892,  ii,  557  ;  from  Deut. 
med.  Woch.f  1892,  No.  17). — When  a  few  drops  of  5  per  cent,  chromic 
acid  solution  is  added  to  feebly  acidified  urine,  the  albumin  is  pre- 
cipitated in  flocks,  even  if  present  in  but  very  small  quantity.  Phos- 
phates and  urates  do  not  interfere  with  the  test. 

If  bile  pigments  are  present,  the  urine  assumes  an  intense  green 
colour  on  adding  the  chromic  acid,  but  it  is  essential  that  the  chromic 
:acid  be  added  drop  by  drop  with  constant  agitation,  otherwise  the 
liqaid  becomes  brownish-red,  and  the  addition  must  be  made  the 
more  carefully  the  larger  the  amount  of  the  bile  pigments  present. 

A.  J.  G. 
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Study  of  Chemical  Reactions  in  a  Liquid  Mass  by  means  of 
the  Index  of  Refraction.  By  C.  Fery  (Gompt.  rend.,  115, 
1309 — 1312). — By  comparing  the  indices  of  refraction  of  solutions 
containing  two  sabstances  which  are  capable  of  acting  one  on  the 
other  with  those  calculated  on  the  assumption  that  the  observ^ed 
index  should  be  given  by  the  mean  of  those  of  the  two  constituents, 
it  is  possible  to  gain  evidence  of  the  occurrence  of  chemical  change  in 
solution.  Thus,  in  a  solution  containing  sodium  hydroxide  and  nitric 
acid,  it  was  found  that  the  maximam  deviation  of  the  observed  from 
the  calculated  values  occurred  in  a  solution  containing  8  parts  of 
N'aOH  and  12-31  parts  of  HNO3  in  100  of  water,  the  ratio  12'3I/8  00 
being  nearly  equal  to  that  of  HN^Oa/NaOH.  In  the  case  of  mixtures 
of  alkalis  with  sulphuric  acid,  there  are  two  points  at  which  changes 
occur  in  the  curve  for  the  indices  of  refraction,  one  corresponding 
with  a  mixture  that  would  form  the  acid,  and  the  other  to  one  that 
would  form  the  normal  salt.  The  curve  for  phosphoric  acid  has  threo 
such  points.  In  cases  where  no  chemical  action  occurs,  the  observed 
and  calculated  values  for  the  indices  of  refraction  are  found  to 
coincide,  the  curve  for  the  indices  of  refraction  of  such  mixtures 
being  a  continuous  straight  line. 

In  addition  to  the  points  where  the  maximum  deviation  of  the 
observed  from  the  calculated  values  occurs,  the  author  has  observed 
certain  other  slight  changes  and  breaks  in  the  indices  of  refraction 
curves.  These  breaks  he  attributes  to  the  formation  of  hydrates  by 
the  union  of  water  with  the  substances  under  examination.  A  special 
study  of  this  point,  in  the  case  of  sulphuric  acid  solutions,  showed  that 
such  breaks  occurred  with  solntions  corresponding  with  the  hydrates 
H,SO„4H20;  H2S04,2H20  ;  H^SO^HHaO  ;  and  H2S04,H20. 

H.  0. 

Spectrum  of  Liquid  Oxygen  and  Refractive  Indices  of 
Liquid  Oxygen,   Nitrous    Oxide,  and    Ethylene       By   Gr.   D. 

LivEiNG  and  J.  Dewar  (Phil.  Mag.  [5],  34,  205— 209).— The  hot 
pole  of  an  electric  arc  was  viewed  through  a  column  of  3  inches  of 
liquid  oxygen  with  a  spectroscope  having  two  calcite  prisms  of  30"* 
and  one  of  60°.  The  red  potassium  lines  were  used  as  reference  rays. 
Instead  of  the  solar  A,  a  band  was  observed  having  a  sharp  edge  on 
the  less  refrangible  side  and  fading  away  gradually  on  the  more 
refrangible  side.  The  sharp  edge  did  not  coincide  with  the  sharp 
edge  of  A,  the  wave-length  being  about  \7660.  No  band  corresponding 
with  B  was  observed,  but  through  a  thickness  of  6  inches  of  liquid 
oxygen  a  faint  band  appeared,  which  had  precisely  the  same  character 
as  A,  the  wave-length  of  the  sharp  edge  being  \  6905.  Liquid  oxygen 
is  distinctly  blue,  this  colour,  apparently,  not  being  due  to  ozone. 
Ozone  explodes  at  a  low  temperature  with  great  violence. 
?0L.  LXiv.  ii.  16 
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The  vefraction  constant,  ^^  ~" — ^  for  oxygen  at  its  boiling  point, 

a 

—  182°,   is  0-1989,    and   its   refraction   equivalent   3-182.      For   the 

2  1 

formula  —^ the  correspondinp:  values  are  0'1265  and  2024. 

For  liquid  nitrous  oxide  at  -90°,  jf^5_Z_2  =  0-26.34  and -4-^^  = 

a  (/A-  +  2)rf 

0-163,  giving  the  molecular  refractions  11-587  and  7-163  respectively. 

Kthylene  gives   at  -100°,  f^:^JzJ:  =  0-627  and  ,  ^  ~,^  ,  =  0-.384. 
•^  ^  '         d  (^-{-  '2)d 

The  corresponding  numbers  for  gaseous  ethylene  are  0o78  and  0-.385. 

J.  W. 

Phosphorescent  Zinc  Sulphide  as  a  Photometric  Standard. 

By  C.  Henry  (Gompt.  rend.,  116,  98 — 99). — Within  somewhat  wide 
limits,  which  correspond  with  luminous  saturation,  the  quantity  of 
light  emitted  by  a  surface  of  phosphorescent  zinc  sulphide  at  a  given 
instant  is  independent  of  the  distance  of  the  exciting  magnesium,  of 
the  time  of  illamination,  and  the  thickness  of  the  layer  of  zinc 
sulphide. 

The  law  of  the  loss  of  luminosity  of  phosphorescent  zinc  sulphide  is 
always  the  same,  although  the  sulphide  may  have  been  prepared  by 
different  workers  at  different  times,  and  although  the  initial  intensity 
of  luminosity  may  not  be  the  same.  This  law  is  represented  by  the 
expression  i^'(t  +  c)  =  K,  the  value  of  m  being  0-598  and  of  c,  28-35. 
The  law  holds  good  also  for  thicknesses  of  the  layer  of  sulphide 
varying  from  0-45  mm.  to  0*9  mm.  Within  these  limits  of  thickness 
the  maximum  intensity  of  the  phosphorescence  is  independent  of  the 
length  of  magnesium  ribbon  burnt  and  of  the  distance  at  which  it  is 
held,  provided  that  the  length  of  ribbon  is  not  less  than  15  cm.  and 
the  distance  is  not  greater  than  28  cm.  C.  H.  B. 

Thermoelectric  Phenomena  between  two  Electrolytes.  By 
H.  Bagakd  {Cumpt.  rend.,  116,  27 — 29 ;  compare  Abstr.,  18.-'2, 
1037). — The  method  previously  described  has  been  applied  to  the 
investigation  of  the  behaviour  of  couples  formed  by  two  solutions  of 
zinc  sulphate  of  different  concentrations.  For  a  given  tempei-ature, 
ihe  electromotive  force  is  greater  the  greater  the  difference  between 
the  degrees  of  concentration  of  the  two  solutions.  The  neutral  point 
is  also  hioher  the  greater  the  difference  of  concentration.  The  law  of 
intermediate  substances  and  the  law  of  intermediate  temperatures  were 
both  found  to  hold  good.  C.  H.  B. 

The  Ignition  Point.  By  A.  Mitscherlich  {Ber.,  26,  160—164; 
compare  Ber.,  9,  314). — This  paper  forms  one  of  a  series  the  author 
is  about  to  publish  on  the  combustion  point  and  ignition  point,  the 
Inrmer  term  denoting  the  temperature  at  which  combination  commences 
and  the  latter  the  temperature  at  which  it  takes  place  w  ith  evolution 
of  light ;  the  combustion  points  of  gaseous  mixtures  will  be  first 
dealt  with,  and  afterw^ards  those  of  liquids  and  solids.     The  present 
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paper  gives  the  results  obtained  with  a  mixture  of  hydrogen  and 
oxyo^en. 

'J'he  mixture  of  these  gases  was  passed  through  a  combustion  tube 
of  4"2  mm.  diameter  heated  in  a  crucible,  the  temperature  of  which 
was  measured  by  a  specially  constructed  pressure  thermometer.  The 
ignition  point  was  found  throughout  a  long  series  of  experiments  to 
bs  671°,  and  is  independent  of  the  methods  by  which  the  gases  are 
])repared  so  long  as  they  are  pure,  of  the  action  of  light,  of  long  con- 
tinued heating  if  the  temperature  is  below  the  combination  point, 
and  of  the  motion  of  the  gases.  The  product  of  combination  formpd, 
if  the  mixture  is  only  heated  somewhat  above  the  combustion  point, 
considerably  affects  the  ignition  point,  and  the  mixture  must  there- 
fore be  heated  as  quickly  as  possible  to  the  latter  temperature. 

H.  G.  C. 

Diffusion   Phenomena  with    Precipitate    Membranes.      By 

P.  Walden  {Zeit.  physikal.  Cliem.,  10,  699 — 732). — To  obtain  mem- 
branes suitable  for  diffusion  experiments  the  following  plan  was 
adopted.  The  tubes  taken  were  about  50  mm.  in  length  and  10  mm. 
in  diameter.  After  closing  the  upper  end  with  the  thumb,  the  lower 
end  was  dipped  into  a  warm  20  per  cent,  solution  of  gelatin,  contain- 
ing ammonium  chromate.  After  carefully  draining  off  the  excess  of 
gelatin,  a  membrane  is  left  closing  the  end  of  the  tube,  which  hardens 
and  becomes  insoluble  on  exposure  to  light.  To  obtain  a  precipitate 
within  such  a  membrane  the  tube  is  tilled  with  a  solution  of  one  of 
the  precipitants  and  is  then  placed  in  a  solution  of  the  other,  when 
they  meet  by  diffusion  and  form  the  precipitate  in  the  membrane. 

The  behaviour  of  a  large  numb"r  of  different  precipitate  membranes 
towards  salt  solutions  was  examined,  the  author  g-iving  a  general 
record  of  his  results  in  tabular  form.  Both  electrolvtes  and  non- 
electrolytes  diffuse  through  precipitate  membranes.  The  acids  and 
salts  of  monacid  bases  or  monobasic  acids  diffuse  with  greatest 
readiness,  salts  of  polyacid  bases  or  polybasic  acids  only  diffusing 
slowly  and  with  difficulty  or  even  not  at  all.  The  diffusibility  of 
different  compounds  depends  rather  on  the  nature  and  the  arrange- 
ment of  their  components  than  on  the  number  or  weight  of  the  atoms, 
and  is  not  directly  related  to  the  diffusibility  of  the  ions  in  the  case  of 
electrolytes.  At  the  same  time,  quantitative  measurements  with  salts 
of  the  alkali  metals  show  that  both  the  positive  and  negative  ions  pass 
through  the  membrane  in  quantities  that  are  in  the  order  of  their 
electrical  velocities  of  transference.  The  numbers  in  the  case  of  the 
free  acids  are  not  proportional  to  their  afhnity  coefficients,  although 
acids  having  the  same  affinity  coefficients  are  found  to  diffuse  through 
the  mem^brane  in  equivalent  quantities.  H.  C. 

Influence  of  the  Concentration  of  the  Ions  on  the  Intensity 
of  Colour  of  Solutions  of  Salts  in  Water.  By  C.  E.  Linebakger 
{Aitier.  J.  Sci.  [3],  44,  416 — 418). — As  the  intensity  of  the  colour  of 
a  solution  depends  in  a  great  measure  on  the  number  of  ions  con- 
tained in  it,  and  the  electrical  conductivity  of  salt  solutions  increases 
as  the  temperature  rises,  if  a  coloured"  solution  is  heated,  its  colour 
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should  deepen.  Abundant  experimental  proof  of  this  is  to  he  found 
in  Gladstone's  investiVation,  "  On  the  Effect  of  Heat  on  the  Colour  of 
Salts  in  Solution  "  (Phil.  Mag.,  14,  42-^).  H.  C. 

Determination  of  Molecular  Weight  at  the  Critical  Point. 
By  P.  A.  GuYE  (Ann.  Chim.  Phys.  [6],  26,  97— 112).— The  substance 
of  this  paper  has  been  previously  published  (compare  Abstr.,  1891, 
1411).  F.  S.  K. 

Molecular  Dissymmetry.  By  P.  A.  Gute  {Ann.  Chim.  Phy.<. 
[6],  25,  145 — 226). — The  author  explains  at  considerable  length  his 
views  on  the  nature  of  molecular  dissymmetry,  and  gives  a  list  of  the 
optically  active  substances  which  he  has  examined  (compare  Abstr., 
1892,  399,  758).  F.  S.  K. 

Simplification  in  the  Process  of  Fractional  Distillation.    By 

A.  TiGEHSTEDT  (Ber.,  26,  172). — In  order  to  ascertain  the  weight  of 
the  fractions  passing  over  at  different  temperatures  when  the  separa- 
tion of  the  fractions  is  not  required,  the  anthor  recommends  tho 
placing  of  the  receiver  on  a  small  balance  such  as  is  frequently 
employed  for  letters,  in  which  the  weight  is  shown  by  means  of  a 
pointer  and  scale.  The  position  of  the  pointer  at  the  different  tem- 
jieratures  is  then  read  off  and  the  weight  of  each  fraction  thus  ascer- 
tained. H.  G.  C. 
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Preparation  of  Pure  Iodine.  By  C.  Mkixeke  (Chem.  Zeit., 
1219—1220;  1230— 1233).— Musset  h^s  recommended  the  following 
process: — A  suitable  quantity  of  iodine  is  put  into  a  beaker  and 
covered  with  a  concentrated  solution  of  potassium  iodide.  Heat  i> 
applied  until  the  iodine  has  fused.  After  cooling,  the  cake  of 
iodine  is  washed,  and  is  then  free  from  chlorine. 

The  author  has  improved  the  process,  and  has  succeeded  in  also 
removing  any  cyanogen.  Instead  of  potassium  iodide  alone,  he 
prefers  a  mixture  of  a  solution  of  calcium  chloride  (sp.  gr.  1'35)  and 
a  little  potassium  iodide,  with  a  few  drops  of  hydrochloric  acid.  The 
iodine  is  then  sublimed  twice,  the  first  time  with  the  addition  of  a  little 
barium  oxide.     Absolutely  pure  iodine  is  obtained  in  this  manner. 

L.    DE    K. 

Physical  Constants  of  Fluorine.  By  H.  MoissXn  (Ann.  Chim. 
Tliys.  [6],  25,  125). — The  author  gives  a  resume  di'hi^  recent  work 
on  the  physical  constants  of  fiuurine  (compare  Abstr.,  1890,  208, 
329)  ;  fluorine  does  not  liquefy  at  —95°  unc'er  the  ordinary  atmo- 
spheric pressure.  F.  S.  K. 
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Action  of  Sulphur  in  presence  of  Water  on  Salts  of  Poly- 
basic  Acids.  By  J.  B.  Sexdekens  (Bcdl  Soc.  Ghim.  [3],  7,  511 — 
516).  —  In  a  former  paper  (Abstr.,  1892,  770),  the  author  dealt  with 
the  action  of  sulphur  in  presence  of  water  on  salts  of  monobasic 
acids.  He  now  states  that  in  the  case  of  nickel  and  cobalt  oxides 
there  is  first  formed  a  sulphate  and  a  thiosulphate,  but  as  the  reac- 
tion proceeds  the  amount  of  the  latter  gradually  becomes  less  until  it 
is  reduced  to  nil.  He  then  proceeds  to  give  the  results  of  similar 
observations  on  the  salts  of  polybasic  acids.  Sulphur  is  without 
action  on  boiling  solutions  of  alkali  sulphates  and  oxalates ;  solutions 
of  bibasic  tartrates  and  tribasic  citrates  which  exhibit  alkaline  reac- 
tions are  completely  neutralised  when  boiled  with  sulphur  and 
water;  it  is  concluded  that  tartaric  acid  has  a  strong  acidic  function 
and  a  medium  one,  and  citric  acid  two  strong  acidic  functions  and 
a  medium  one.  Carbonates  and  borates  are  completely  decomposed 
when  boiled  with  sulphur  and  water,  so  Ihat  the  acidic  functions  of 
the  corresponding  acids  are  feeble.  Tribasic  alkali  phosphates 
behave  as  if  they  had  a  function  1*5  times  that  of  a  strong  acid,  and 
the  corresponding  calcium  and  barium  derivatives  as  though  they  had 
two  strong  acidic  functions.  Tribasic  silver  phosphate  is  completely 
reduced  when  boiled  with  sulphur  and  water,  as  are  likewise  the 
copper  salts  Cu3(P04)2»  CUHPO4,  CnHi(P04)o,  but  the  phosphates  of 
lead,  nickel,  and  cobalt  remain  unaltered.  The  phosphates,  therefore, 
behave  very  like  the  sulphates,  and  phosphoric  acid  would  seem  to 
have  three  strong  acidic  functions.  On  boiling  trisodium  arsenate 
with  sulphur  and  water,  it  is  converted  into  a  thiosulphate  and  a 
polysulphide ;  the  latter  decomposes  with  the  evolution  of  hydrogen 
sulphide,  which  reacts  with  the  unaltered  arsenate,  forming  thio- 
arsenate  and  oxythioarsenate.  Sodium  arsenite  gives  rise  to  a. 
polysulphide  which  decomposes  into  hydrogen  sulphide,  forming 
arsenious  sulphide,  and  finally  sodium  sulpharsenite.  Potassium 
chromate  is  thus  decomposed  :—6K2Cr04  +  15S  +  9H,0  =  6Cr(OH)3 
+  5K2S2O3  +  K2S5 ;  the  polysulphide  then  decomposes  into  hydrogen 
sulphide  and  potassium  thiosulphate.  In  the  case  of  potassium 
dichromate  the  reaction  is  as  follows : — TKaCrjO?  -|-  lOS  +  Aq 
=  2(Cr03,3Cr203)  +  4K2SO4  +  3K2S2O3  +  Aq.  The  compound 
Cr03,3Cr203  is  a  brown  precipitate.  The  last-named  results  are  in 
agreement  with  the  observations  of  Sabatier  (Abstr.,  1886,  973). 
Potassium  manganate  is  thus  decomposed: — 2K2Mn04  +  5S  -h 
2H2O  =  Mn.O.^HaO  +  2K2S2O3  +  H2S  whilst  in  the  c:.se  of  potas- 
sium permanganate,  potassium  sulphate  and  manganese  dioxide  are 
obtained.  A.  K.  L. 

Tellurium.  By  E.  PruwozNiK  (CJiem.  Centr.,  1892,  ii,  962;  from 
O^terr.  Zeit.  Berg.  Huttemoesen,  44,  529 — 531). — Crudfe  tellurium  is 
fused  in  a  bulb  tube  of  difficultly  fusible  glass  in  a  stream  of  hydro- 
gen gas.  The  hydrogen  serves  not  only  for  the  decomposition  of 
tellurous  oxide,  which  prevents  the  satisfactory  fusion  of  the  tel- 
lurium, but  also  removes  any  selenium  by  converting  it  into  hydrogen 
selenide.  Tellurium  can  also  be  distilled  in  a  stream  of  hydrogen, 
best  from  a  porce'a'n  b^at  placed  in  a  tube  of  hard  glass;  it  is  deposited 
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on  the  cold  portion  of  the  tube,  partly  in  lustrous  drops,  partly  in 
spear-shaped  prisms,  having  numerous  striated  and  hollowed  faces. 
Tellurium  has  sp.  gr.  6  2459  at  18'2".  In  determining  the  sp.  gr.  it 
is  necessary  to  bcil  carefully  with  water,  in  order  to  displace  any  air 
from  the  fine  cavities  which  generally  occur  in  the  regulus. 

A.  J.  G. 
Nitrous  acid  in  Nitric  acid.  By  L.  Marchlewske  (Zeit.  anorg. 
Chem.,  2,  18—20;  compare  Abstr.,  1892,  113;  and  Montemartini, 
Real.  Accad.  Live,  1892,  i,  63 — 67). — The  author  criticises  Montemar- 
tmi's  results,  and  shows  that  they  do  not  bear  the  interpretation  the 
latter  pi  ts  on  them,  his  method,  indeed,  being  incapable  of  detectint^ 
any  but  a  relatively  large  quantity  of  nitrous  acid,  in  the  case  when 
nitrogen  peroxide  is  also  present.  C.  F.  B. 

Action  of  Hydrogen  Arsenide,  Antimonide,  and  Phosphide 
on  Silver  Nitrate.  By  D.  Yitali  (L'Orosi,  1892,  .397— 411).— The 
action  of  hydrogen  arsenide  on  aqueous  silver  nitrate  has  been  con- 
sidered by  Lassaigne  (/.  Chem.  Med.,  16,  685)  to  proceed  in  accordance 
with  the  equation  2AsH3  +  12AgN03  -)-  6H2O  =  I2HNO3  4-  6Ag2 
-f-  2H3ASO3 ;  the  reaction,  however,  occurs  in  two  stages,  as  follows  : — 

2ASH3  +  12A^N03  =  2(Ag3As,3AgN03)  +  6HN0„ 
2(Ag3As,3AgN03)  +  6H,0  =  eHNOa  +  6Ag2  -f  2H3ASO3. 

Marchlewski  (Abstr.,  1891,  1154)  supposed  that  any  representation 
of  this  reaction  which  involves  the  simultaneous  liberation  of  silver 
and  nitric  acid  must  be  untrue,  for  he  found  that  dilute  nitric  acid 
dissolves  finely  divided  silver;  he  further  stated  that  arsenious  acid 
reduces  dilute  nitric  acid  with  formation  of  nitrous  acid,  which 
greatly  assists  the  action  of  nitric  acid  on  silver.  The  author,  how. 
ever,  finds  that  on  passing  hydrogen  arsenide  into  neutral  silver 
nitrate  solution,  the  amount  of  silver  nitrate  decomposed  and  the 
quantities  of  free  nitric  and  arsenious  acids  subsequently  remaining 
in  the  solution  are  in  the  proportions  indicated  by  the  above  equa- 
tions; he  was  unable  to  detect  the  presence  of  nitrous  acid.  March- 
lewski's  objections  to  Lassaigne's  equation  are  therefore  invalid,  and 
Houzeau's  method  for  determining  arsenic  acid,  depending  on  this 
reaction,  is  an  exact  one. 

Several  chemists  have  stated  that  silver  nitrate  solution  is  reduced 
on  passing  a  current  of  pure  hydrogen  through  it ;  this  the  author 
shows  to  be  due  to  impurities  pi  esent  in  the  gas,  silver  nitrate  solu- 
tion being  extremely  sensitive  to  hydrogen  arsenide,  antimonide,  or 
phosphide.* 

The  action  of  hydrogen  antimonide  on  aqueous  silver  nitrate  is  in 
all  respects  analogous  to  that  of  the  arsenide  ;  in  this  case,  however, 
the  antimonious  acid,  being  insoluble,  separates  with  the  silver,  from 
which  it  may  be  extracted  by  hydrochloric  acid.  The  author  has 
followed  the  course  of  the  action  by  quantitative  determinations. 

*  The  author  seems  to  be  unaware  that  Dr.  W.  J.  Russell  has  shoAvn  conclusively 
that  hydrogen  precipitates  metallic  silver  from  a  solution  of  silver  nitrate  (tl.is 
Journal,  187i,  3). — Editoks. 
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The  action  of  nearly  pure  hydrogen  phosphide  on  concentrated 
silver  nitrate  solution  results  in  an  explosion  ;  i£  the  gas  be  considei'- 
ably  diluted  with  hydrogen,  the  first  phase  of  the  reaction  is  expressed 
by  the  equation 

PH3  +  6AgN03  =  2(Ag3P,3AgN'03)  +  3HNO3. 

The  yellow  double  compound  formed  is  more  stable  than  those  con- 
taining arsenic  or  antimony,  but  blackens  on  adding  water,  leaving  Ji 
mixture  of  silver  and  silver  phosphide,  which  evolves  hydrogen  phos- 
phide on  treatment  with  zinc  and  hydrochloric  acid.  The  yellow 
substance  soon  decomposes  on  exposure  to  the  air,  leaving  metallic; 
silver.  Dilute  solutions  of  silver  nitrate  yield  at  once  the  black 
mixture  of  silver  and  silver  phosphide,  and  the  solution  is  found  to 
contain  nitric,  nitrous,  phosphoric,  and  hypophosphorous  acids.  This 
reaction  would  be  useless  as  the  basis  of  a  method  for  determining 
phosphorus  similar  to  those  afPorded  by  the  action  of  hydrogen 
arsenide  and  antimonide  on  silver  nitrate  solution.  W.  J.  P. 

Atomic  Weight  of  Boron.     By  E.  Rimbach  (Ber.,  26, 164—171). 

—  The  author  has  redetermined  the  atomic  weight  of  boron  from  the 
amount  of  sodium  contained  in  crystalline  borax,  the  estimation  ot* 
the  sodium  being  made  by  titration  with  hydrochloric  acid  of  known 
strength,  using  methyl-orange  as  indicator.  The  latter  is  not  change  I 
by  boric  acid,  and  only  undergoes  change  when  the  whole  of  tho 
sodium  in  the  borax  has  been  converted  into  the  chloride. 

The  borax  was  prepared  from  pure  boric  acid  by  treating  it  with 
the  theoretical  quantity  of  pure  sodium  carbonate,  recrystallising  tho 
product  three  times,  and  drying  in  the  air  until  the  loss  of  weight 
was  almost  inappreciable  ;  the  hydrochloric  acid  employed  was  care- 
fully purified,  and  all  titrations  carried  out  in  vessels  made  of  glass 
which  was  only  attacked  very  slightly  by  water.  The  mean  result 
showed  that  the  atomic  weight  of  boron  (0  =  16,  H  =  1*0032)  is 
10*945,  which  agrees  closely  with  the  number  recently  obtained  by 
Ramsay  and  Aston  (Trans.,  1893,  207),  but  difiers  by  0*1  from  that} 
found  by  Abrahall  (Trans.,  1892,  650).  H.  G.  C. 

Silver.  By  M.  C.  Lea  (Amer.  J.  Sci.  [8],  44, 444-446).— Aqueous 
ammonia  has  a  distinct  solvent  action  on  silver  reduced  from  tho 
nitrate  by  sodium  hydroxide  and  lactose,  or  reduced  from  the  chloride 
by  cadmium  and  hydrochloric  acid.  If  the  solutions  are  evaporated 
to  dryness  on  a  water-bath,  brown-black,  non-explosive  residues  are 
left,  which  dissolve  almost  completely  in  acetic  acid,  leaving  a  small 
quantity  of  metallic  silver  which  has  probably  been  reduced  by 
organic  matter  in  the  ammonia.  The  acetic  acid  solution  contains  a 
considerable  quantity  of  silvei,  and  it  is  evident  that 'the  silver  dis- 
solves in  the  form  of  oxide. 

Aqueous  ammonia  has  no  solvent  action  on  silver  when  air  is 
completely  excluded. 

Almost  any  form  of  finely  divided  silver  is  distinctly  soluble,  con- 
trary to  the  usual  statement,  in  sulphuric  acid  diluted  with  four  or 
five  times  its  bulk  of  water,  but  with  more  dilute  acid  the  different 
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forms  of  the  metal  bohnve  very  differently.  The  form  most  ca>ily 
attacked  is  that  obtained  by  reduction  with  an  alkali  hydroxide  and 
lactose,  and  this  is  distinctly  soluble  in  sulphuric  acid  diluted  with 
100  times  its  volume  of  water.  Acid  of  this  strength  has  no  action 
at  all  on  silver  reduced  from  the  chloride  by  cadmium. 

Nitric  acid  of  sp.  gr.  1'40,  diluted  with  water  to  10  volumes  and 
allowed  to  remain  in  contact  with  finely  divided  silver  for  an  hour, 
dissolves  only  a  minute  trace  of  the  metal.  Hydrochloric  acid  of  sp. 
gr.  120  is  entirely  without  action  on  metallic  silver,  and  this  is  tme 
also  of  acetic  acid. 

Normal  silver,  even  when  in  a  fine  state  of  division,  is  not  attacked 
in  the  slightest  degree  by  perfectly  neutral  copper  nitrate  solution 
obtained  by  the  act'on  of  copper  sulphate  on  barium  nitrate,  even 
after  15  honrs  contact.  On  the  other  hand,  silver  readily  reduces 
»*npric  chloride  with  formation  of  the  purple  photochloride,  and  if 
the  cupric  salt  is  present  in  slight  excess,  the  change  is  so  complete 
that  the  product  is  quite  insoluble  in  nitric  acid.  Metallic  mercury 
instantly  reduces  silver  nitrate,  but  silver,  on  the  other  hand,  reduces 
mercuric  chloride. 

A  solution  of  ferric  alum  readily  dissolves  silver  at  the  ordinary 
temperature,  with  production  of  a  ferrous  salt,  and  if  the  ferric  com- 
pound is  in  excess,  the  whole  of  the  silver  is  dissolved.  When  ferrous 
sulphate  solution  is  mixed  with  successive  quantities  of  silver  oxide 
until  a  fresh  quantity  of  the  latter  is  no  longer  affected,  the  whole  of 
the  iron  is  precipitated,  and  a  black  product  is  obtained  which  is 
probably  the  compound  Ag40,2FeO,Fe203,  obtained  by  H.  Rose  in 
the  same  way. 

When  a  solution  of  ammonium  ferric  alum  is  mixed  with  a  large 
excess  of  finely  divided  silver  in  a  well  closed  vessel  and  allowed  to 
remain  for  several  days,  with  frequent  agitation,  the  liquid  acquires 
a  deep  red  colour,  which  may  persist  for  several  days,  but  then  gradu- 
ally disappears,  the  solution  becoming  greenish,  although  it  still 
contains  a  considerable  quantity  of  ferric  salt.  It  follows  that  the 
i-educing  action  of  silver  on  ferric  salts  is  limited  and  ceases  before 
reduction  is  complete,  even  when  the  silver  is  present  in  large  excess. 

C'  H.  B. 

Silver  Chloride.  By  M.  C.  Lea  (Amer.  J.  Sci.  [3],  44,  446— 
447). — Acwortn  has  observed  that  Avhen  silver  chloride  is  heated  at 
220"  it  becomes  insensitive  to  light.  The  author  considers  that  this 
lesult  is  due  to  complete  expulsion  of  the  moisture.  Silver  chloride, 
after  being  dried  in  hot  air,  always  loses  from  05  to  I'D  milligram 
])er  gram  when  melted.  C.  H.  B. 

Action  of  Dried  Hydrogen  Chloride  on  Iceland  Spar.  By 
R.  E.  Hughes  and  F.  R.  L.  Wilson  (iVuZ.  Mag.  [5],  34,  117—120). 
— Hydrogen  chloride  was  passed  over  copper  turnings  and  through 
tubes  containing  pumice  moistened  with  sulphuric  acid,  and  finally 
])unnce  and  phosphoric  anhydride.  The  gas  thus  purified  and  dried 
w.js  tlien  passed  over  a  w^eighed  quantity  of  Iceland  spar  at  130°  for 
about  an  hour,  at  the  end  of  which  time  the  spar  was  again  weighed. 
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"No  practical  increase  in  weight  was  noted.  Moist  hydrogen  chloride 
occasioned  an  increase  of  0*02  gram  on  069  gram  of  Iceland  spar. 

J.  W. 

Constitution  of  Bleaching  Powder  as  elucidated  by  its 
Dissociation.  By  J.  Mijers  {Bee.  Trav.  Chim.,  11,  76— 83).— The 
author's  results  lead  him  to  the  view  that  bleaching  powder  is 
not  identical  with  the  compound  obtained  by  Lunge  by  passing  a 
current  of  hypochlorous  anhydride  over  hydrated  calcium  chloride. 
He  regards  bleaching  powder  as  a  compound  of  calcium  hydroxide 
with  chlorine,  Ca(OH)2Cl2 ;  and  to  the  active  compound  he  ascribes 
the  formula  CaOCla.  It  is  only  possible  to  prepare  bleaching  powder 
iree  from  uncombined  calcium  hydroxide  at  very  low  temperatures. 

A.  R.  L. 

Note. — The  author  does  not  allude  to  Dreyfus'  experiments  (Abstr., 
1885,  19),  who  arrives  at  a  different  conclusion  (compare,  however, 
Lunge  and  Schoch,  Abstr.,  1887,  70J).  A.  R.  L. 

Complete   Elimination  of  Barium  from    Strontium   Salts. 

By  Barthe  and  Falteres  (Bull.  Soc.  Chim.  [3],  7,  473— 475).— A 
reply  to  the  criticisms  of  Cannepin  {Union  pharmaceutiqw,  1892,  1), 
on  the  authors'  process  (Abstr.,  1892,  1277).  A.  R.  L. 

Magnesium  Nitride.  By  S.  Paschkowezky  (/.  pr.  Chem.  [2], 
47,89 — 94). — The  author  has  carried  out  Merz's  method  for  making 
magnesium  nitride  (Abstr.,  1892,  409)  on  a  somewhat  larger  scale. 
20 — 25  grams  of  powdered  magnesium  was  spread  in  a  layer  09 — 1  m. 
long  in  a  combustion  tube  of  II — 12  mm.  diameter,  and  heated  in  a 
current  of  well  dried  ammonia.  The  nitride  thus  produced  contained 
27'84  per  cent,  of  nitrogen  (theory  =  28  per  cent.).  The  orange 
surface-colour  appears  when  the  heating  is  strongest,  but  has  no 
appreciable  influence  on  the  percentage  of  nitrogen.  The  nitride  was 
also  produced  hy  the  direct  absorption  of  nitrogen  by  the  hot 
niagneesium.  A.  G.  B. 

Purification  of  Arsenical  Zinc.  By  H.  Lesc(eur  (Cnrrpf  rend., 
116,  58 — 60). — Fusion  of  zinc  with  potassium  nitrate  removes  sulphur 
and  phosphorus,  but  does  not  remove  arsenic  and  antimony,  whilst 
fusion  with  ammonium  chloride  or  magnesium  chloride  expels  arsenic 
and  antimony,  but  does  not  affect  the  sulphur  and  phosphorus.  In 
order  to  obtain  pure  zinc  for  toxicological  purpc  ses,  both  modes  of 
treatment  must  be  applied,  the  metal  being  first  fused  with  potassium 
nitrate,  and  afterwards  with  a  chloride  or  vice  versa.  Zinc  chloride 
is  preferable  to  either  ammonium  or  magnesium  chloride  for  this 
])urpose.  The  double  treatment  removes  arsenic,  antimony,  sulphur, 
and  phosphorus,  but  does  not,  of  course,  remove  metals  such  as  copper, 
lead,  or  iron.  C    H.  B. 

Preparation  of  Acicular  Basic  Zinc  Nitrate.  By  A.  Tereeil 
(Bull.  Soc.  Chim.  [3],  7,  553 — 554). — A  solution  of  zinc  nitrate  is 
boiled  for  an  hour  or  two  with  an  excess  of  metallic  zinc,  and  then 
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evapor.ated  at  a  gentle  lie^t  to  a  syrup,  which  solidifies  on  cooling. 
The  mass  is  now  extracted  with  cold  water,  which  dissolves  the 
normal  nitrate,  leaving  the  basic  nitrate  in  the  form  of  delicate 
needles  of  the  composition  SZnOjNgOg  +  oH^O. 

These  needles,  when  heated,  lose  Krst  water  and  then  nitric  anhydr- 
ide, leaving  a  pseudomorph  of  zinc  oxide,  which  retains  a  slight 
yellow  colour  when  quite  cool.  A  certain  quantity  of  ammonium 
nitrate  is  formed  and  nitric  oxide  is  evolved  when  the  basic  nitrate 
is  treated  with  nitric  acid.  A.  R.  L. 

Dehydration  of  Copper  Hydroxide  and  certain  of  its  Basic 
Compounds  in  the  presence  of  Water.  By  W.  Spring  and  M. 
LuciON  {Ziits.  anorg.  Chem.,  2,  195 — 220). — Copper  sulphate  was 
precipitated  in  the  cold  with  alkali  hydroxide,  and  the  blue  hydrated 
oxide,  after  washing,  suspended  in  water.  Equal  quantities  were 
then  introduced  into  a  flask  containing  either  pure  Avater  or  a  solution 
of  one  of  the  salts  mentioned  below.  It  is  found  that  the  freshly- 
precipitated  compound  is  only  completely  dehydrated  in  contact  with 
pure  water  at  15°  after  9  months,  at  30''  after  86  hours,  at  45°  after 
38  hours,  and  the  hydrated  oxide  cannot  exist  above  54°.  The  de- 
hydration proceeds  the  more  slowly  the  longer  the  time  which  has 
elapsed  since  its  preparation.  The  freshly-precipitated  blue  compound 
has  the  composition  CuO  +  2H2O,  and  this  hydrate,  after  being  for 
some  hours  in  contact  with  water  at  15°,  is  converted  into  the  brown 
monohydrate  CuO  +  H2O,  which  is  then  further  dehydrated  more 
slowly.  At  temperatures  of  30°  and  45°,  and  in  the  presence  of 
certain  salts,  the  dehydration  is  expedited ;  it,  however,  proceeds 
more  slowly  after  rtaching  the  monohydrate  stage.  The  salts  em- 
ployed were  the  following:  —  Sodium  and  potassium  hydroxides, 
sodium  and  potassium  chlorides,  potassium  bromide,  potassium 
iodide,  barium  chloride,  zinc  chloride,  sodium  sulphate,  magnesium 
sulphate,  manganese  sulphate,  and  potassium  nitrate.  The  electro- 
lytic dissociation  of  these  salts  appears  to  have  some  connection  with 
their  dehydrating  powers,  but  the  exact  relation  between  the  de- 
hydrating powers  and  the  osmotic  pressures  of  the  salts  could  not  be 
traced  from  the  data  at  hand,  which  were  complicated  in  certain 
cases  by  the  formation  of  intermediate  basic  salts.  Thus,  in  the  case 
of  the  haloid  salts,  colloYdal  compounds  of  the  general  formula 
CuaXjjCuO  -|-  3H2O  result.  This  formation  of  cuprous  compounds 
from  cupric  without  the  intervention  of  a  reducing  agent  is  thus 
explained  : — When  pure  hydrated  copper  oxide  is  triturated  with  a 
solution  of  potassium  bromide  at  25°,  after  a  while  an  evolution  of 
oxygen  takes  place,  and  the  filtrate  is  found  to  contain  hydrogen 
peroxide.  The  following  reactions  occur.  (1)  3  Cu(UH)2  -I-  2KBi* 
=  Cu2Br2,Cu(OH)2,H,0  -f  K.0o,H20.  (2)  K202,H20  =  2K0H  +  O. 
When  hydrated  copper  oxide  is  mixed  with  a  solution  of  copper 
chloride,  and  the  excess  of  the  latter  removed  by  dialysis,  the  com- 
pound CU2CI2, CuO, 3H2O  is  directly  synthesised.  The  author  finally 
discusses  the  important  geological  bearing  of  these  results. 

A.  R.  L. 
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Molecular    Weight    of    "  Gadolinmm    Oxide."      By    A.    E. 

NoRDENSKiOLD  (/.  pv.  Ghem.  [2],  47,  1 — 27;  compare  Abstr.,  1887, 
109). — By  the  term  "gadolinium  oxide,"  the  author  implies  that 
group  of  earthy  oxides  which  are  precipitated  from  the  solution  of 
their  sulphates  by  ammonia  and  by  oxalic  acid,  but  not  by  an  excess 
of  normal  potassium  sulphate.  A  new  series  of  determinatious  of  the 
equivalent  of  this  group  of  oxides  has  been  made,  and  a  list  of  the 
values  obtained  for  the  oxide  from  54  minerals  is  given.  These  only 
vary  from  275*8  to  247'9,  or  +5*4  per  cent,  from  the  mean,  262,  not- 
withstanding the  fact  that  the  equivalents  of  the  individual  oxides 
contained  in  the  "gadolinium  oxide"  vary  between  186  and  394,  if 
scandium  be  included,  or  between  227  and  394  if  this  be  excluded. 
It  is  notable  that  in  most  ca-ses  where  different  minerals  contain  closely 
allied  elements,  a  given  mineral  will  contain  only  one  of  these 
elements,  or  at  all  events  chiefly  one  with  small  quantities  of  another 
or  others.  For  example,  the  determination  of  the  equivalent  of  the 
earthy  oxide  in  a  calcium,  barium,  or  strontium  mineral  will  almost 
always  approximate  very  closely  to  the  equivalent  of  lime,  barjta,  or 
strontia.  This  is  not  so  with  the  minerals  containing  the  group  of 
gadolinium  oxides.  All  determinations  of  the  equivalent  in  question 
made  by  previous  observers  which  are,  in  the  author's  opinion,  trust- 
worthy agree  with  the  limits  given  above.  A  list  of  these  other 
determinations  is  given,  and  the  author's  methods  are  described. 

A.  G.  B. 
The  Alloys  of  Iron  and  Tin.  By  W.  P.  Headden  {Amer.  J.  Sci., 
44,  464 — 468). — From  a  study  of  the  formation  of  the  alloys  of  tin 
and  iron,  the  author  concludes  that  there  is  a  series  of  iron  stannides, 
of  which  he  obtained  the  following  members  :  FeSn.2,  Fe2Sn3,  FesSna, 
FeiSuj,  FesSug,  FeSn,  Fe^Sn,  FciSn,  and  Fe<,Sn.  Some  of  these  have 
been  described  before;  but  the  published  descriptiims  assign  to  them 
propel  ties  some  of  which  differ  widely  from  those  observed  by  the 
author.  B.   H.  B. 

Roussin's  Salt.  By  L.  Marchlewski  and  J.  Sachs  (Zeit.  anorg. 
Chem.,  2,  175 — 181). — The  author  has  confirmed  the  formula 
Fe4(NO),S3K  +  H2O,  assigned  by  Pavel  (Abstr.,  1883,  297)  to 
Roussin's  salt,  by  analysis,  and  by  a  determination  of  the  molecular 
weight  by  Beckmann's  boiling  point  method  in  ethereal  solution.  The 
compounds  analysed  by  Roussin  and  by  Rosenberg  were  impure,  but 
on  adding  thallium  sulphate  to  an  aqueous  solution  of  these  prepara- 
tions, a  salt  separates,  which,  when  crystallised  as  rapidly  as  possible 
from  alcohol  in  a  vacuum,  has  the  composition  Fe4(NO)7S3Tl  +  H2O  ; 
it  is  very  sparingly  soluble  in  water,  and  decomposes  on  protracted 
heating  with  it.  ^      A.  R.  L 

Cobalt.  By  H.  Remmler  (Zeit.  anorg.  CJwm.,  2,  221—234). — 
The  material  employed  in  this  research  was  prepared  from  1200  grams 
of  cobalt  chloride.  The  salt  was  dissolved  in  the  smallest  possible 
quantity  of  distilled  water,  and  the  filtered  solution  w^armed  with 
bromine  water  (1  litre),  and  potassium  hydroxide  added,  until  the 
mixture  was  distinctly  alkaline ;  it  was  then  warmed  for  two  hours, 
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and  the  hydrated  oxide  washed  by  decantation  15  times,  with  ahout 
6  litres  of  water,  and  finally  thrown  on  to  a  filter,  and  the  washing 
continued  until  the  filtrate  was  free  from  chloride.  The  hydrated 
oxide  was  then  treated  with  successive  quantities  of  ammonia,  which 
dissolves  it  slowly.  In  this  way  in  the  space  of  nine  months, 
25  fractions  were  obtained.  The  ammoniacal  extracts  were  then 
purified,  and  finally  converted  into  cobaltoas  oxide,  and  thence,  by 
ignition  of  the  latter  in  a  current  of  dry  carbonic  anhydride,  into 
cobnltic  oxide.  The  fractions  were  found  on  qualitative  examination 
fo  be  free  from  iron,  manganese,  and  nickel.  Atomic  weight  deter- 
minations were  made  by  weighing  the  amounts  of  cobalt  obtained  by 
igniting  the  oxide  representing  the  various  fractions  in  a  current 
of  hydrogen.  Tiie  results  lie  between  59*53  and  58'3,  differences  far 
beyond  the  experimental  error  of  the  method,  so  that  the  author 
comes  to  the  same  conclusion  as  Kriiss  and  Schmidt,  namely,  that 
cobalt  purified  by  the  ordinary  method  is  not  a  homogeneous  sub- 
stance. A.  R.  L. 

Determination  of  the  Atomic  Weight  of  Nickel.     By   G. 

Krl'ss  and  F.  W.  Schmidt  (Zeit.  anorg.  Chem.^  2,  285 — 254). — Con- 
tinuing their  experiments  (Abstr.,  1889,  349  and  1114),  the  authors 
have  not  succeeded  in  isolating  a  new  element  in  the  pure  state  from 
nickel  ;  they  find,  however,  that  the  metal  prepared  by  carefully 
reducing  the  oxide  in  a  current  of  hydrogen  is  not  homogeneous, 
even  when  it  gives  the  usually  accepted  atomic  weight  586.  The 
fact  cited  by  Winkler  (Abstr.,  1889,  760)  that  nickel  which  has  not 
been  fused  imparts  slight  alkalinity  to  water  is  discussed,  and  the 
following  experiment  is  described.  A  quantity  of  the  nickel  used  for 
the  atomic  weight  determination  by  Zimmermann  (Abstr.,  1886,  596) 
was  warmed  with  water  on  the  water-bath  for  almost  a  year  ;  from  the 
resulting  greenish-coloured  solution,  a  small  quantity  of  a  substance 
was  isolated  after  conversion  into  sulphate.  Two  solutions  contain- 
ing known  quantities  of  the  latter  were  precipitated  with  potassium 
hydroxide,  and  the  oxide  weighed  ;  from  these  data,  the  substance 
appears  to  have  been  derived  from  an  element  having  an  equivalent 
betv/een  35  and  45.  The  process  cannot,  however,  be  emploj'ed  for  the 
quantitative  separation  of  the  impurity,  and  numerous  other  fruitless 
attempts  were  made  to  obtain  pure  nickel.  Ultimately  the  following  ex- 
])eriments  were  conducted.  Nickel  oxide,  rendered  free  from  all  known 
impurities  with  the  exception  of  cobalt,  was  reduced  in  a  current  of 
pure  dry  hydrogen,  at  as  low  a  temperature  as  possible,  and  subse- 
quently treated  with  carbonic  oxide.  The  gases  which  w^ere  evolved 
v/ere  passed  through  a  series  of  flasks  containing  aqua  regia,  whereby 
the  nickel  carbonyl  was  decomposed,  and  the  metal  retained  as  chloride. 
The  residue  which  had  not  volatilised  was  then  treated  successivelv  with 
hydrogen  and  carbonic  oxide  as  before,  and  this  was  repeated  10  times, 
so  that  10  fractions  were  obtained,  which  were  converted  into  metal. 
Atomic  weight  determinations  were  then  made  with  each  of  the 
fractions,  as  follows.  A  portion  of  the  metal  was  converted  into  the 
oxide,  and  the  weight  of  metal  obtained  on  reducing  the  latter  with 
hydrogen  ascertained.     The  metal  was  also  quantitatively  converted 
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into  oxide,  and  the  oxide  again  reduced.  The  results  differed  among 
themselves  to  an  extent  beyond  the  experimental  error  of  the  methods. 
The  authors  conclude,  however,  that  the  atomic  weight  of  nickel  is 
at  most  581,  and  it  would  seem  that  a  foreign  n:etal,  whose  atomiu 
weight  is  greater  than  58'5,  is  present  in  nickel,  and  that  when  tiie 
oxide  is  reduced  in  a  current  of  hydrogen,  this  element  is  in  part 
volatilised.  The  residual  metal  left  from  the  tenth  fraction  was  freed 
from  cobalt  and  converted  into  five  fractions  as  oxide.  The  latter  gave 
atomic  weights  varying  between  59'17  and  64.  A.  R.  L. 

Action  of  Hydrogen  Fluoride  on  certain  Fluorides  and 
Oxyfluorides.  By  A.  Piccmi  (Zeit.  ariorg.  Ghem.,  2,  21 — 24  ;  com- 
pai-e  this  vol.,  ii,  124). — The  author  has  now  prepared  yotassiuiii 
fiuoroxypertungstate,  W03F2,2KF  +  H2O  ;  fluoroxy perniohate, 

Nb02F3,2KP  +  H2O; 

and  fluoroxypertantalate,  Ta02F3,2KF  +  H2O.  The?e  compounds 
wei'e  obtained  in  the  same  way  as  the  potassium  fluoroxyperraolyb- 
date,  Mo03F2,2KF  +  H.,0,  previously  described,  and  resemble  that 
substance  closely  in  their  properties.  The  substances  from  which 
they  were  prepai-ed,  WO2F2.2KP  +  H2O,  NbOF3,2KF  -\-  H2O,  and 
TaF5,2KF  respectively,  were  themselves  obta-ned  from  potassium 
tungstate,  niobic  acid,  and  tantalic  acid  respectively,  by  treatment  with 
hydrofluoric  acid.  C.  F.  B. 

An  Acid  Potassium  Platonitrite.  By  M.  Y^zes  (Compt.  rend., 
116,  99 — 102). — When  a  solution  of  potassium  platonitrite  containing 
any  free  acid,  or  an  acid  solution  of  a  halogen  derivative  of  the 
platonitrite,  is  concentrated,  a  new  compound  is  formed  and  separ-ated 
as  a  red  crust  made  up  of  very  slender  needles. 

In  order  to  obtain  this  product  in  considerable  quantity,  a  warm, 
concentrated  solution  of  the  platonitiite  is  niixe<l  with  an  exactly 
equivalent  quantity  of  sulphuric  acid,  so  that  the  composition  of  the 
mixture  is  K2Pt(N02)4  +  H2SO4.  The  green  solution,  when  strongly 
concentrated  by  heat,  gives  ott  nitrogen  oxides,  and  on  cooling  de- 
posits slender,  red  needles  which  can  be  recrystallised  from  hot  water. 
They  have  the  composition  K.H4Pt30(N02)6  +  3H2O,  lose  their  water 
of  crystallisation  in  dry  air  or  at  100°,  and  decompose  with  effer- 
vescence when  strongly  heated. 

Titration  of  a  solution  of  the  salt  with  potassium  hydroxide,  using 
litmus  as  an  indicator,  shows  that  neutrality  is  reached  when  1  mol. 
of  potassium  hydroxide  has  been  added  to  1  mol.  of  the  salt,  and 
hence  the  formula  of  the  latter  would  be  Pt30(N02)6K2^H.  If,  how- 
ever, phenolphthalein  is  used  as  the  indicator,  4  raols.  of  the  alkali 
are  required  to  produce  neutrality,  and  hence  the  formula  of  the  salt 
would  be  K2H4Pt30(N02)6,  as  already  stated.  Further  experiments 
are  in  progress  with  a  view  to  decide  this  question.  'C.  H.  B. 

Rhodium  Salts.  By  T.  Wilm  (ZeiK  anorg.  Ghem.,  2,  M— 63).~ 
In  addition  to  the  two  double  salts  (1)  Ilh,C*i6,6I^H4Cl  -|-  3H2O,  and 
(2)  Rh2Cl6,4HCi  +  2H2O,  the  author  previously  (Abslr.,  1884,  660; 
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J?er.,  16,  3033)  described  a  third,  (3)  Rh2Cl4,8NH4Cl  +  7H.0.  He 
now  confirms  Leidie's  conclusion  (Ball.  Son.  Chim.  [2],  50,  664), 
that  this  salt  is  really  a  chloronitrate,  (4)  Rh2Cl«,6NH4Cl,2NH4N03. 
It  is  formed  when  mach  aqua  re^ia  is  present  in  the  solution.  Water 
decomposes  it,  with  formation  of  the  salt  (2)  ;  but,  on  the  other  hand, 
it  is  itself  formed  from  this  salt  by  the  addition  of  ammonium  nitrate. 
Curiously  enough  red,  hexagonal  plates,  precisely  similar  to  those  of 
(4),  are  often  obtained  when  the  salts  (1)  and  (2)  crystallise  out  from 
solutions  which  do  not  contain  any  nitric  acid,  but  these  crystal  are 
unstable,  and  rapidly  change,  usually  into  prismatic  crystals  of  (2). 

C.  F.  B. 

Action  of  Chlorine  and  Carbonic  Oxide  on  Iridium.    By  U. 

Antony  (GazzeHa,  22,  ii,  547 — 548). — The  author  has  previously 
stated  (Abstr.,  1892,  1285)  that  iridium  gives  no  trace  of  a  volatile 
compound  at  240°  in  a  current  of  chlorine  and  carbonic  oxide,  whilst 
Mylius  and  Foerster  (Abstr.,  1892,  789)  found  that  iridium  is  slightly 
volatile  in  such  a  gaseous  mixture.  Foerster  (Ber.,  25,  Ref.  441) 
attributes  this  seeming  contradiction  to  a  difference  in  the  conditions 
under  which  the  two  sets  of  experiments  were  conducted  ;  the  author, 
however,  cannot  recognise  this  difference,  and,  after  repeating  his 
experiments,  confirms  his  previous  results.  W.  J.  P. 


Mineralogical   Chemistry. 


Artificial  Pro luction  of  Mineral  Sulphides.  By  H.  N.  Warren 
(Ghem.  Neios,  66,  287). — By  he  iting  with  potassium  thiocyanate, 
litharge  is  converted  into  galena,  even  at  a  low  red  heat;  whilst  at  the 
heat  of  fusion,  the  product  has  the  same  cleavage  and  almost  the 
same  sp.  gr.  as  the  native  mineral.  With  the  same  reagent,  iron 
oxide  yields  brilliant  pyrites  at  a  red  heat,  and  Fe+S^  at  a  higher  tem- 
perature ;  manganic  oxide  yields  pyrolusite  at  bright  redness  ;  stannic 
and  antimonic  oxides  yield  the  golden-yellow^  sulphides  at  low  tem- 
peratures, and  the  ordinary  sulphides  at  higher  temperatures;  and 
Zinc  oxide  also  yields  a  sulphide  which  exhibits  phosphorescence  in  a 
marked  degree.  D.  A.  L. 

Aguilarlte.  By  F.  A.  Genth  (Amer.  J.  Scl,  44,  381—383).— 
The  author  gives  analyses  of  several  varieties  of  aguilarite  :  (a)  irre- 
gular, flat  particles  in  calcite  ;  (h)  small,  capillary,  needle-  and  wire- 
shaped  individuals  with  small  crystals,  apparently  hexagonal; 
(c)  similar  crystals,  seen  under  the  microscope  to  be  made  up  of  dif- 
ferent minerals,  the  outer  portion  (1)  being  brittle,  and  the  inner 
(2)  malleable ;  and  (d)  solid  dodecahedral  crystals.  The  analytical 
results  were  as  follows  : — 
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Ag. 

S. 

Se. 

Cu. 

Fe. 

Sb. 

As.         Total. 

a. 

79-41 

5-93 

13-96 

0-50 

— 

— 

—         9980 

h. 

80-27 

6-75 

12-73 

0-07 

0-26 

0-41 

—      100-49 

cl. 

67-68 

3-51 

14-76 

6-83 

0-42 

6-83 

—        99-93 

c2. 

84-05 

3-82 

8-76 

1-83 

— 

1-24 

0  28       99  98 

d. 

84-40 

11-36 

3-75 

0-49 

— 

— 

—      100-00 
B.  H.  B. 

Metacinnabarite.  By  P.  A.  Genth  (Amer.  J.  Sci.,  44,  3H3). — 
A  specimen  of  metacinnabarite  from  San  Joaqain,  Orange  Co.,  Cali- 
fornia, occurring  in  irregular  particles  in  barytes,  gave,  on  analysis, 
the  following  results  : — 

Hg.  S.  Cl.  Total. 

&5-89  13-69  0-32  99-90 

It  is  remarkable  that  all  the  fragaients  that  were  examined  showed 
the  presence  of  chlorine.  B.  H.  B. 

Danalite.  By  F.  A.  Genth  (Amer.  J.  Sci,  44,  385—386).— 
The  occurrence  of  the  rare  mineral  danalite,  at  Cheyenne  Cafion,  El 
Paso  Co.,  Colora  lo,  is  described  by  the  author.  The  fragment  ex- 
amined is  part  of  a  modified  tetrahedron,  with  a  sp.  gr.  of  3-626  to 
3'661.     Analysis  yielded  the  following  results: — 


SiOs. 

BeO. 

CuO. 

ZnO. 

FeO. 

MnO. 

S.        Ignition. 

30-26 

12-70 

0-30 

46-20 

6-81 

1-22 

5-49       0-21 

These  results  closely  agree  with  the  formula  (Be,Zn,Pe,Mn)7Si30i2S. 

In  the  same  paper,  the  author  gives  analyses  of  rutile,  of  quartz 
resulting  from  the  alteration  of  flesh-coloured  orthoclase,  and  of 
yttrium-calcium  fluoride  from  the  same  locality.  He  also  gives 
analyses  of  lollingite  from  North  Carolina,  of  altered  zircon  or  cyr- 
tolite  from  Mt.  Antero,  Colorado,  of  lepidolite  from  Japan,  and  of 
f  uchsite  from  Habersham  Co.,  Georgia.  B.  H.  B. 

Phosphoric  acid  in  Beryl.  By  P.  C.  Robinson  {Ghem.  News, 
68,  297).— A  sample  of  beryl,  in  colour  grey  to  white  with  a  mere 
trace  of  green,  with  a  hardness  of  7,  and  sp.  gr.  2-627,  lost,  on 
drying  at  100°,  0-33  per  cent.,  and,  on  analysis,  gave  the  following 
numbers  : — 

Loss  on 

SIO2.      AI2O3.      BeO.      P2O5.    (Na20,K20,Li20,Cs20).     ignition.      Total. 

64-70     17-76     12-18     2-76  1-10  153      10003 

Regarding  the  phosphoric  acid  and  alkalis  as  replacing  a  part  of 
the  beryllium,  the  molecular  ratios  for  water,  alumina,  beryllium 
oxide,  and  silica  are  respectively  1,  2,  3,  12,  showing  that  the  mineral 
is  a  beryl.  Other  specimens  of  beryl  have  since  been  tested,  and 
phosphoric  acid  has  been  detected  in  nearly  every  case,  but  in  none 
of  them  in  such  a  large  proportion  as  2-76  per  cent.  D.  A.  L. 
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Mt.  Joy  Meteorite.  By  V.  E.  Howkll  (Amer.  J.  Sci.  44,  410--- 
416). — This  meteorite,  the  third  largest  in  tlie  United  States,  was 
fiiund  in  November,  1887,  in  the  township  of  Mt.  Jo}',  Pennsylvania. 
The  three  largest  dimensions  of  the  meteorite  are  11,  24,  and 
33 J  inches,  and  its  weight  is  8i7  lbs.  Analysis  yielded  the  following 
results : — 

Fe.  Ni.  Co.  Cu.  P.  S.  Total. 

93-80        4-81         0-51        0005        0  19        O'Ol         9^325 

The  results  of  an  examination  of  the  magnetic  properties  shows 
that  the  meteorite  as  a  whole  acts  as  a  mass  of  soft  iron  gaining 
polarity  under  the  inductive  action  of  the  earth.  B.  H.  B. 

Meteorite  of  Grossliebenthal.  By  P.  Melikoff  and  G. 
ScHWALBE  (Ber.,  25,  234 — 241). — The  meteorite  fell  in  November, 
1881,  at  Grossliebenthal,  near  Odessa.  It  weighed  over  8  kilos.,  and 
is  covered  with  a  black  crust  1 — 1'5  mm.  thick.  The  bulk  of  the 
meteorite  is  ash-grey  and  finely  granular,  and  contains  angular  pieces 
of  metal  which  are  attracted  by  a  magnet,  and  also  pieces  of  iron 
sulphide  and  iron  chromite.  Its  sp.  gr.  =  3  584  at  2u°.  An  analysis 
gave  the  following  results  :  — 

H2O.       SiOo.       M^O.      CuO.       FeO.      MnO.     AI2O3.     NosO.      Ki-O.    Fe^S.H. 
0-10    39-57     22-97     2  28     1344    0*53      2-45      1-30      0'45     6-73 

FenNi..       FeCr-A.  ?•  P2O5.  CI.  Total. 

8-16  1-30  0-02        0-21        0-04        9955 

It  also  contained  ti'aces  of   chromium  and  metals   precipitated   by 
hydrogen  sulphide. 

The  silicates  insoluble  in  hydrochloric  acid  had  a  sp.  gr.  =  3  179. 
The  total  silicates  amount  to  82-99  per  cent.,  and  consist  of  olivine 
4330  per  cent.,  bronzite  26  87  per  cent.,  and  albite  12*82  per  cent. 

E.  C.  R. 

Water  and  Sea-bottom  Deposits  of  the  Eastern  Mediterra- 
nean. By  K.  Natterer  (Monatsh.,  13,873—896,  897— 915).— In  these 
papers,  the  author  gives  an  account  of  a  large  number  of  analyses 
of  sea  water  and  sea-bottom  deposits  made  during  the  voyages  of 
the  ship  "  Pola"  in  1890  and  1891.  The  area  investigated  formed  a 
quadrilateral,  which  lay  between  the  islands  of  Corfu  and  Santorin 
on  the  European  coast,  and  Ben-Ghazi  and  Alexandria  on  the  African 
coast.  The  tabulated  results  show  that  the  substances  dissolved  in 
sea  water  were  present  in  almost  constant  proportions  in  all  the 
samples  examined;  but  a  noteworthy  reduction  in  the  quantity  of 
bromine  was  obser\  ed  in  the  neighbourhood  of  the  African  coast  to 
the  west  of  Alexandria.  This  reduction  is,  pei-haps,  to  be  attributed 
to  the  action  of  living  plants,  which  store  up  bromine  in  the  t-ame 
way  as  they  do  iodine. 

The  author  further  gives  the  results  of  an  analysis  of  the  spring 
water  used  for  supplying  the  Arsenal  in  the  island  of  Crete. 

'     •^  G.  T.  M. 
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Influence    of    Chloroform    on    Peptic    Digestion.      By    A. 

Bertels  {Virchow^s  Archiv,  130,  497 — 511). — Chloroform  exercises  a 
destracfcive  influence  on  Pinzelberty's  pepsin  in  artificial  digestive 
mixtures,  if  it  is  added  to  saturation ;  air  passed  through  the  mixture 
lias  the  same  effect.  But  if  fresh  mucous  membrnne  from  the  pig's 
stomach  is  used  instead,  neither  chloroform  nor  air  has  the  effect. 

W.  D.  H. 

Behaviour  of  Sterilised  Milk  towards  Digestive  Fluids.     By 

Ellenrerger  and  Hofmeister  (Expt.  Stat.  Record,  4,  311;  from 
Molh.  Zeit.,  1892,  No.  6). — When  sterilised  milk  is  consumed,  there  is 
no  formation  of  cheese  in  the  stomach,  as  is  the  case  with  fresh  milk,' 
and  the  action  of  the  acids  of  the  stomach  is  very  incomplete.  The 
sterilised  milk  remains  in  a  more  or  less  liquid  state,  and  may  pass 
too  soon  into,  and  even  through,  the  intestines.  Further  experiments 
on  the  relative  digestibility  of  raw  and  sterilised  milk  are  wanted. 

N.  H.  M. 
Accumulation  of  Strontium  Bromide  in  the  Organism.  By 
C.  Fere  and  L.  Herbert  (Compt.  rend.  Soc.  Biol.,  1892,  45). — Three 
experiments  were  made  on  rabbits  ;  1  gram  of  strontium  bromide 
was  given  by  the  oesophagus  daily.  Death  occurs  more  rapidly  than 
with  potassium  bromide.  The  following  numbers  represent  the  daily 
amount  given  per  kilo,  of  body  weight,  and  that  recovered  in  the 
tissues  after  death  : — 

Dose.  Recovered. 

1 4  doses  of  0*59  1715  per  kilo. 

2 9  doses  of  0-76  2-121 

3 10  doses  of  0*438  1-57 

Accumulation  thus  occurs  much  in  the  same  proportion  as  with 
potassium  bromide.  W.  D.  H. 

Accumulation  of  Potassium  Bromide  in  the  Organism.    By 

C.  F^R^  and  L.  Herbert  (Gompt.  rend.  Soc.  Biol,  1892,  130—132).— 
In  two  epileptics,  who  had  for  lengthy  periods  been  treated  with 
potassium  bromide,  post-mortem  analysis  indicated  a  predominance  of 
accumulation  of  the  drug  in  the  cerebellum  as  compared  with  other 
parts  of  the  nervous  centres,  but  the  greatest  accumulation  was  in  the 
nerves  and  liver.  ,W.  D.  H. 

Localisation  of  Mercury  in  the  Animal  Organism.    Bv  Ull- 

MANN  (Ghem.  Gentr.,  1892.  ii,  941 ;  from  Pharm.  Post,  25,  1099— 
1101). — The  author  employed  Ludwig's  method  (this  vol.,  ii,  243) 
for  the  detection  of  the  mercury.  The  distribution  of  the  mercury  in 
the  organism  always  follows  the  same  laws  whatever  the  dose  or  the 
form  of  administration.  The  largest  amount  of  mercury  is  found  in 
the  kidneys,  liver,  and  Spleen,  in  the  order  given.  As  regards  the 
VOL.  LXiv.  ii.  17 
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digestive  tract,  the  stomach  contains  very  small  bnt  weiorhable 
quantities,  whilst  more  is  found  in  the  small  intestine,  and  still 
more  in  the  large  intestine.  Small  weighable  quantities  are  found 
in  the  heart  and  skeletal  muscles  and  in  individual  cases,  also  in  the 
lungs.  The  brain,  salivary  glands,  abdominal  gland,  thyroid  gland, 
bile,  and  bone  substance  contain  unweighable  traces,  or,  with  small 
doses,  not  even  a  trace  of  mercury.  A.  J.  G. 

Keratohyalin.  By  P.  Ernst  (Virchow's  Archiv,  130,  279—296). 
—This  paper  is  chiefly  histological.  It  discusses  the  question  of 
what  keratohyalin  is.  This  name  was  given  by  Waldeyer  to  the 
substance  in  the  cells  of  t\\e  stratvm  granulosum  of  the  epidermis.  It 
stains  very  differently  to  eleidin,  the  substance  in  the  stratum  lucidum. 
Eleidin,  however,  is  not  fat  as  some  have  considered. 

The  proposition  is  advanced  that  keratohyalin  is  nuclein,  or,  at 
lenst,  a  derivative  of  nuclein.  It  is  certainly  not  keratin,  nor  is  it 
hyalin.  W.  D.  H. 

HyaHn  anci  Colloid.  By  P.  Ernst  (Virchow's  Archiv,  130, 
377 — 417). — By  the  use  of  aniline  and  other  dyes,  microchemicul 
differences  can  be  shown  to  exist  between  the  various  substances 
included  under  the  names  hyalin  and  colloid ;  and  these  are  again 
different  from  mucin. 

There  appear  to  be  two  varieties  of  hyalin  in  hyaline  degeneration 
(for  instance,  of  muscle)  ;  one  is  derived  from  epithelial  cells,  being  a 
degeneration  or  secretion  product.  In  this  category  is  included  the 
colloid  of  the  thyroid,  many  colloid  renal  casts,  and  the  ovarian 
colloid.  The  other  variety  arises  from  the  connective  tissues  and 
the  vascular  apparatus  ;  it  is  stained  reddish-purple  by  acid  solutions 
of  maoenta.  To  this  category  belong  the  hyaline  degeneration  of  the 
interfoUicular  tissue  of  the  thyroid,  the  hyaline  residue  of  the  tlielca 
folUcularis  of  the  ovary,  and  the  more  or  less  hyaline  glomeruli  of  the 
kidneys  and  the  hyaline  network  of  tumours.  W.  D.  H. 

Alkalinity  of  the  Blood  during  Muscular  Work.      By  W. 

CoHNSTEiN  (Virehow^s  Archiv,  130,  332 — 360). — The  following  are 
the  conclusions  drawn  from  the  experiments  described  : — 

1.  The  alkalinity  of  the  blood,  both  in  carnivora  and  herbivora, 
decreases  during  muscular  work. 

2.  The  decrease  goes  on  in  herbivora  pari  passu  with  the  work. 
In  carnivora  a  minimum  is  soon  reached,  a  regulating  mechanism 
being  apparently  called  into  play  to  inhibit  further  lowering  of  the 
alkalinity. 

3.  The  diet  has  considerable  influence  on  the  alkalinity  of  the 
blood  in  resting  and  working  animals.  By  lessening  the  prote'id 
intake,  carnivora  are  made  similar  to  herbivora,  in  that  the  alkalinity 
of  their  blood  undergoes  more  striking  changes.  W.  D.  H. 

Glycogenic  Function  in  Winter  Progs.  By  Dewevre  {Compt. 
rend.  Soc.  Biol.,  1892,  19 — 21)  — Contradictory  statements  as  to  the 
liver  glycogen  in  frogs  may  be  reconciled  by  considering  the  time  of 
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year  afc  wliicli  the  observation  is  made.  At  the  end  of  the  hibernal 
period,  there  is  no  glycogen  in  the  liver  and  no  sugar  in  the  blood. 
At  the  beginning,  there  is  glycogen  in  the  liver  and  sugar  in  the 
blood.  Ablation  of  the  liver  in  such  animals  does  not  cause  the 
complete  disappearance  of  sugar  in  the  blood. 

The  rate  at  which  the  glycogen  disappears  from  the  liver  varies  in 
different  frogs.  It  may  be  found  absent  after  two  weeks ;  in  other 
cases  16  weeks  may  be  necessary.  The  glycogen  in  the  muscle 
increases  as  that  in  the  liver  goes,  but  in  time  the  muscular  glycogen 
is  also  used  up. 

All  animals  are  not  like  the  frog  in  these  particulars  :  the  marmot, 
for  instance,  becomes  diabetic  during  hibernation.  W.  D.  H. 

Secretion,  of  Hydrochloric  acid  in  Nervous  Dyspepsia.    By 

R.  Geigel  and  L.  Abend  (Virchow's  Archiv,  130,  1 — 28). — 87  cases 
of  nervous  dyspepsia  were  examined :  nothing  characteristic  in  the 
gastric  juice  was  found.  On  the  average,  however,  the  gastric  juice 
was  rather  concentrated,  as  far  as  the  acid  was  concerned.  The 
absolute  quantity  of  acid  secreted  was  normal  in  38,  below  the  normal 
in  38,  and  above  the  normal  in  11  analyses.  W.  D.  H. 

Lymph  Secretion.  By  E.  H.  Starling  (J.  Physiol,  14, 131—153). 
■ — When  "  peptone  "  (that  is,  proteose  plus  peptone)  is  injected  into 
the  circulation  of  a  living  animal,  it  disappears  gradually,  and  may 
still  be  found  in  the  plasma  one  to  two  hours  after  the  injection. 
The  method  used  was  to  add  to  the  blood  or  plasma  an  equal  volume 
of  trichloracetic  acid  (10  per  cent,  solution).  This  reagent  does  not 
precipitate  ])roteose  or  peptone,  but  completely  precipitates  the 
normal  proteids  of  the  blood. 

The  disappearance  froin  the  blood  is  caused  in  the  first  place  by  a 
transfer  of  "  peptone  "  to  the  lymph,  so  that  shortly  after  the  injection 
the  lymph  contains  more  "  peptone  "  than  the  blood  plasma  itself. 
This  transference  is  effected  by  the  selective  activity  of  the  cells  of 
the  vessel  wall,  and  it  is  probable  that  a  preponderating  part  is 
played  by  the  endothelial  cells  of  renal  capillaries. 

There  is  no  connection  between  the  loss  of  coagulability  induced 
by  the  intra-vascular  injection  of  "  peptone  "  and  the  amount  of 
peptone  present  in  the  plasma  at  any  given  time  after  injection. 

W.  D.  H. 

Transmission  of  Alcohol  to  Milk.  By  F.  Klingemann  {Exper. 
Stat.  Record,  4,  311;  from  Molk.  Zeit.,  1892,  No.  5).— Doses  of 
alcohol  (25  to  200  c.c.)  strongly  diluted  were  given  to  goats  at  night, 
and  the  milk  of  the  following  day  examined.  With  100  c.c.  of 
alcohol,  the  next  morning's  milk  contained  015  to  03  per  cent,  of 
alcohol,  but  the  night's  milk  was  free  from  alcohol.  With  200  c.c. 
of  alcohol,  the  yield  of  milk  was  reduced  to  about  one-third  and  con- 
tained, in  the  morning  0*35  and  in  the  evening  0*1  c.c.  (?  per  cent.) 
of  alcohol.  No  alcohol  was  found  in  human  milk  after  the  consump- 
tion of  small  quantities  of  alcohol,  but  with  increased  consnmptiou 
small  amounts  were  found.  N.  H.  M. 

17—2 
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Milk  of  diflferent  Breeds  of  Cows.  By  P.  Collier  (Exp^r. 
Stat.  Record,  4,  263—207;  from  New  York  State  Stat.  Rep.,  1891, 
139 — 162). — The  observations  recorded  were  made  with  15  cows,  and 
extended  over  one  (the  first)  period  of  lactation  in  each  case.  As 
regards  composition,  the  constituent  which  showed  least  variation  was 
the  ash,  the  highest  percentage  being  0*760  (Devon),  and  tlie  lowest 
0698  (Ayrshire  and  American  Holder  ness).  Fat  is  the  most  variable 
— from  346  (Holstein-Friesian)  to  ,5-61  (Jersey)  per  cent.  Casein 
varied  from  3'39  (Holstein  and  Holderness)  to  3*91  (Jersey);  sngar 
from  4-h4  (Holstein)  to  5-33  (Ayrshire). 

The  microscopic  examination  of  the  milk  of  the  15  cows  of  the  six 
breeds  included  the  actual  counting  and  measurement  of  44,836 
globules.  The  results  showed  that  with  the  advance  of  the  period  of 
lactation,  the  '^elative  number  of  the  smaller  globules  increases  with 
considerable  regularity.  A  table  is  given  showing  the  percentage  of 
the  fat  in  different  sized  globules ;  the  results  are  important  as 
bearing  on  the  behaviour  of  the  milks  in  butter  and  cheese  making. 

N.  H.  M. 

The  Acids  of  Ox  Gall.  By  Lassar-Cohn  (Ber.,  26,  146—151). 
— It  has  been  previously  shown  (Abstr.,  1892,  1114)  that  myristic, 
palmitic,  stearic,  and  oleic  acids  occur  in  ox  gall,  and  can  be  separated 
in  the  form  of  their  barium  salts  from  a  solution  prepared  in  a  suit- 
able manner;  when  these  barium  salts  are  converted  into  sodium 
salts,  the  solution  of  the  latter  again  treated  with  barium  chloride, 
and  the  filtrate  fractionally  precipitated  with  hydrochloric  acid,  a 
brownish  resin  is  obtained.  This  resin,  on  recrystallisation  from 
glacial  acetic  acid,  yields  a  colourless,  crystalline  acid,  which  has  the 
composition  C24H40O4,  and  is  identical  with  Latschinoff's  choleic  acid, 
and  with  Mylius'  deoxycholic  acid  ;  on  oxidation  with  chromic  acid, 
the  crystalline  acid  is  converted  into  dehydrochole'ic  acid,  C24H34O4, 
identical  with  the  compound  described  by  Latschinoff.  The  quantity 
of  choleic  acid  obtained  by  the  author  amounted  to  only  0'085  per 
cent,  of  the  bile  employed,  whereas  Latschinoff,  who  used  bile  from 
St.  Petersburg,  found  about  1'6  per  cent.;  this,  therefore,  is  the 
second  case  in  which  a  difference  of  composition  in  samples  of  bile  of 
different  origin  has  been  established,  Emich  having  already  drawn 
attention  to  the  variation  in  the  quantity  of  glycocholic  acid. 

The  mother  liquors  from  the  choleic  acid,  obtained  in  the  manner 
described  above,  contain  cholic  acid,  the  presence  of  which  is  due  to 
imperfect  washing  of  the  precipitate  of  barium  salts,  and  resinous 
acids. 

For  the  estimation  of  cholic  acid  in  bile  the  following  process  may 
be  adopted: — The  bile,  20  c.c,  is  mixed  with  sodium  hydroxide, 
2  grams,  the  solution  boiled  for  24  hours,  and,  after  having  been 
treated  with  carbonic  anhydride,  evaporated  to  dryness  on  the  water- 
bath  ;  the  residue  is  extracted  with  boiling  96  per  cent,  alcohol,  until 
free  from  the  salts  of  organic  acids  which  are  onl}^  sparingly  soluble 
in  water,  and  the  extract,  after  having  been  diluted  with  4  vols,  of 
water,  is  precipitated  with  a  dilute  solution  of  barium  chloride, 
05  gram.  The  filtrate  is  then  acidified  with  hydrochloric  acid,  and 
the  cholic  acid  extracted  by  shaking  with  ether,  into  which  it  readily 
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passes,  because  of  the  alcohol  present ;  the  alcoholic,  ethereal  solution 
is  evaporated   aod  the  residual  cholic  acid  dried  until  constaat. 

A  sample  of  fresh  bile  analysed  in  this  way  on  November  20  was 
found  to  contain  4*86  per  cent,  of  cholic  acid  ;  two  other  samples, 
examined  a  few  days  later,  contained  468  and  4'69  per  cent,  respec- 
tively. 

The  percentage  of  the  various  acids  present  in  bile  which  has  been 
boiled  with  soda  is  as  follows  : — 


0-146 


Cholic  acid. .  . . 

4-790 

Stearic  acid  . . . . 

Choleic  acid . . . 

0-085 

Palmitic  acid  . .  . 

Myristic  acid. . 

0-004 

Oleic  acid 

Resinous   acids 

0-120 

Loss 

0-050 

F.  S.  K. 
Carbonated  Albuminuria.  By  J.  Gaube  (Compt.rend.  Soc.  Biol., 
1892,  399 — 402). — The  author  has  previously  stated  that  the  albumin 
in  urine  is  combined  with  calcium  as  an  albuminophosphate.  He 
now  introduces  the  term  carbonated  albuminuria,  to  indicate  the 
excretion  by  the  kidneys  of  small  quantities  of  albumin  combined 
with  alkali  carbonates.  W.  D.  H. 

Chemical  Stimulation  of  Nerves.  By  E.  W.  Groves  (/. 
Physiol.,  14,  221—232). — The  central  portions  of  motor  nerves  (for 
instance,  sciatic  of  frog)  are  much  less  irritable  than  the  peripheral 
to  chemical  stimuli,  though  they  are  sooner  killed  by  their  action. 

The  irregularity,  both  in  manner  and  extent,  of  the  muscular 
response  to  a  chemical  stimulus  stands  in  marked  contrast  to  the 
exceedingly  regular  response  to  electrical  stimuli. 

Afferent  nerves  (for  instance,  vagus  of  rabbit)  are  almost  un- 
affected by  chemical  stimuli.  W.  D.  H. 

Action  of  Inorganic  Salts  on  the  Heart.  By  W.  H.  Howell, 
Miss  E.  Cooke,  and  K.  G.  EATO^'  (/.  Physiol,  14,  198— 220.— Para- 
globulin  was  prepared  by  the  magnesium  sulphate  and  carbonic  acid 
methods  ;  it  was  dissolved,  and  the  solution  used  as  an  artificial 
circulation  through  the  frog's  heart.  The  heart,  however,  could  not 
be  made  to  beat  well.  Serum,  with  all  its  constituents  untouched,  is 
an  excellent  circulating  fluid.  There  is,  however,  no  loss  in  its 
proteid  contents  after  it  has  been  passed  through  the  heart.  Serum 
decalcified  by  admixture  with  sodium  oxalate,  is  also  inefficacious  m 
keeping  the  heart  beating. 

Ringer's  fluid  is  a  mixture  containing  no  proteids,  but  simply  in- 
organic salts,  approximately  the  same  in  amount  and  proportion  as  in 
blopd.  It  keeps  the  heart  going  well ;  in  one  experiment  here  recorded 
for  30  hours.  The  heart  had  been  thoroughly  washed  out  with 
normal  salt  solution  before  the  experiment,  so  there  could  have  been 
little  possibility  of  any  blood  being  retained  by  the  heart.  An 
aqueous  extract  of  serum  (which  had  previously  been  dried  and 
heated  to  coagulate  proteid  matter)  acts  even  better  than  Ringer's 
fluid,  and  the  inorganic  salts  of  milk,  similarly  obtained,  act  in  the 
^ame  way. 
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The  saline  matter  in  saliva,  and  saliva  itpelf,  will  not  maintain  the 
hearf  's  activity,  but  the  salts  obtained  from  the  gastric  srcretion  will  do 
so.  Kronecker  and  his  pupils  ( Abstr.,  1889,  (532)  have  stated  that  serum 
albumin  is  the  only  substance  that  will  maintain  the  heart's  activity. 
They  find  that  peptone  will  not  do  so,  until  it  has  been  placed  in 
contact  w^ith  the  gastric  mucous  membrane  ;  the  action  of  the  epi- 
thelial cells  is  stated  to  be  to  rrgenerate  albumin  from  the  peptone. 
There  is  no  chemical  proof  of  this,  but  the  fact  that  the  mixture  now 
keeps  a  heart  beating  is  regarded  as  suflHcient  proof  of  the  regenera- 
tion of  albumin.  The  fallacy  in  reasoning  here  is  obvious.  These 
experiments,  moreover,  show  that  it  is  probably  the  admixture  with 
the  inorganic  salts  which  gave  the  "  peptone  "  power  to  keep  a  heart 
going.  Some  recent  experiments  with  gum  arabic  (HefFter,  Arch. 
exper.  Path,  Fharm.,  29,  41)  are  to  be  explained  also  on  the  presence 
of  calcium  and  potassium  salts  mixed  with  the  arabin. 

The  most  probable  explanation  of  the  way  that  inorganic  salts  act, 
is  that  they  serve  as  chemical  stimuli  of  the  heart  muscle. 

W.  D.  H. 

Physiological  Action  of  Iodine  Compounds.  By  L.  Lapicque 
(Compt.  rend.  Soc.Biol.,  1892,  108 — 119). — Various  iodine  compounds 
doubtless  owe  their  activity  to  the  iodine  they  contain.  The  proof  of 
free  iodine  in  the  body,  after  their  administration,  has  never  been 
given.  In  the  present  experiments,  various  compounds  of  iodine  were 
injected  into  the  vessels,  and  the  time  of  onset  and  intensity  of  the 
symptoms  noted.  It  was  found  that  the  toxic  action  of  the  injected 
material  varies  as  one  would  expect  from  chemical  considerations, 
based  on  the  hypothesis  that  a  decomposition  of  the  compound  occurs 
in  the  organism.  The  least  stable  compounds  produce  their  effects 
most  readily.  W    D.  H. 

Action   of    Strontium    Iodide  on    the   Circulation.    By  L. 

Lapicque  and  A.  Malbec  (Cowpt.  rend.  Soc.Biol.,  1892,  499 — 500). — 
The  fiist  effect  noticed  is  a  slowing  of  the  heart  and  a  rise  of  blood 
pressure,  followed  by  the  opposite,  and  is  thus  very  similar  to  that 
observed  with  potassium  iodide.  The  primary  effect  is  due  to  the 
strontium,  not  the  iodine.  W.  D.  H. 

Action  of  Iodides.  By  L.  Lapicque  (Compt.  rend.  Soc.  Biol,  1892, 
536 — 540). — The  main  effect  of  the  iodides  is  a  lowering  of  arterial 
tension  and  acceleration  of  the  heart.  In  producing  this  effect, 
iodides  of  calcium  and  potassium  act  with  the  smallest  dose,  then 
follow  in  order  those  of  strontium  and  sodium. 

The  action  appears  to  be  independent  of  the  medullary  centres. 

W.  D.  H* 

Physiolcgical  Act:  on  of  Chloralcse.  By  Hanriot  and  C. 
BiCHET  (Compt.  rend.,  116,  63— 1)5). — See  this  vol.  i,  247. 

Physiological  Action  of  Atropine  and  Pilocarpine.    By  J.  P. 

:Morat  and  M.  Doyon  (Ccmpt.  rtnd.  Soc.  Biol,  1892,  707—710).— 
These  two  drugs  act  in  an  inverse  way  on  the  respiratory  movements^. 
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atropine  accelerates,  and  pilocarpine  slows  them.  They  antagonise 
one  another  when  administered  successively.  W.  D.  H. 

Physiological  Action  of  Cinchonamine  Sulphate.  By  Arnaud 
and  Charkin  (Gompi;.  rend.  Soc.  Biol.,  1892,  671 — 672). — Cinchon- 
amine, CigHaiNao,  obtained  from  the  Bemijia  Purdieana,  is  poison- 
ous ;  its  sulphate  provoking  tonic  convulsions.  Like  quinine,  it  is  a 
febrifuge.  W.  D.  H. 

Physiological  Action  of  Cnpreine  and  its  Derivatives.    By 

E.  Grimaux  and  J.  Y.  Laborde  {(Jompt.  rend.  Soc.  Biol.,  1892,  608 — • 
613). — The  physiological  effects  of  these  substances  present  great  re- 
semblances, differing  in  the  degree  of  activity  according  to  an  ascend- 
ing scale  from  cupre'ine  to  quinopropyline.  Quinine  in  the  normal 
state  is  not  antithermic,  whilst  these  substances  are.  Not  only  is 
there  lowering  of  temperature,  but  also  stupefying  and  analgesic 
effects.  W.  D.  H. 

Toxic  Action  of  Expired  Air.  By  J.  Haldane  and  J.  L.  Smith 
(Journ.  Pathol,  and  Bacteriol.,  1,  318 — 321). — Further  experiments 
performed  on  Merkel's  plan  (Arch.  Hygiene,  15,  1)  lend  no  support  to 
Brown  Sequard's  hypothesis  (supported  by  Merkel)  that  expired  air 
contains  a  special  organic  poison.  The  results  obtained  confirm  those 
previously  published  by  the  authors  (Abstr.,  1892,  1502). 

W.  D.  H. 

Antiseptic  Treatment  of  Wounds.  By  E.  P.  Niles  (Exper. 
Stat.  Record,  4,  360;  from  Virg.  Stat.  Bui,  No.  18,  18i:*2).— Lysol 
(2  per  cent.)  prevented  the  growth  of  micro-organisms  and  decreased 
the  amount  of  suppuration  when  used  for  washing  a  wound  on  a 
horse.  Creolin  (1  per  cent.)  retarded  the  growth  of  pus-producing 
organisms,  but  did  not  destroy  them  in  15  minutes.  Dermatole,  iodole, 
aristole,  zinc  oxide,  and  mercuric  chloride  were  found  to  be  unsuitable. 
Mercuric  chloride  (1  :  1000)  retarded  the  growth  of  organisms,  bat 
was  not  strong  enough  to  be  of  use,  whilfct  stronger  solutions  are  in- 
jurious to  the  tissues.  N.  H,  M. 
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Bacteria  of  the  Stomach.  By  A.  L.  Gillespie  (Journ.  Pathol, 
and  Bacteriol.,  1,  279 — 302). — Many  organisms  grow  in  the  stomach 
even  when  its  contents  are  acid.  When  organic  acids  are  present, 
bacteria  can  be  grown  which  produce  the  same  acids  in  suitable  media. 
Proteid  hydrochlorides  have  very  little  inhibitory  power  on  organisms 
as  compared  with  free  hydrochloric  acid.  Excess  of  bacterial  growth 
is  deleterious  to  gastric  and  pancreatic  digestion  ;  the  presence  of  bac- 
teria fulfils  a  useful  purpose  in  the  intestine,  the  acids  they  produce 
controlling  putrefaction.  The  formation  of  leucine  and  tyrosine  does 
not  seem  to  be  aided  by  the  presence  of  bacteria.  W.   D.  H. 
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Liberation    of   Nitrogen   during    Putrefaction.      By    H.   B. 

Gibson  (Amer.  Chem.  J.,  12 — 18). — Lean  beef  or  blood  serum  covered 
with  water  was  allowed  to  putrefy  in  a  confined  atmosphere,  which 
was  renewed  from  time  to  time  by  admitting  purified  air.  The 
nitrogen  was  determined  in  a  sample  of  the  material  at  the  beginning: 
of  the  opei'ations,  water  and  either  emulsion  of  putrid  meat  or  soil 
infusion  was  then  added  to  a  known  amount  of  material,  and  putre- 
faction allowed  to  proceed  at  the  ordinary  temperature  for  periods 
varying  from  63  to  168  days.  The  volatile  nitrogenous  products  of 
putrefaction,  such  as  ammonia,  indole,  and  skatole,  were  removed 
from  the  discarded  air  by  sulphuric  acid.  At  the  end  of  the  opera- 
tions, the  nitrogen  was  estimated  in  the  whole  of  the  putrefied 
material  by  the  Kjeldahl  process,  and  the  loss,  due  allowance 
having  been  made  for  the  volatile  nitrogenous  substances,  calculated 
as  nitrogen  liberated  during  the  experiment. 

With  putrid  meat  emulsion,  the  loss  was  small,  ranging  between 
1  and  4'4  percent.,  but  with  soil  infusion  it  rose  to  96 — 15  per  cent, 
titrates  and  nitrites  were  not  present  at  any  stage  of  the  operations, 
and  hence,  when  putrefaction  is  started  by  means  of  soil  infusion, 
there  seems  to  be  extensive  direct  conversion  of  organic  into  free 
nitrogen.  Jn.  W. 

Soluble  Pentoses  in  Plants.  By  G.  de  Chalmot  (Amer.  Chem.  /., 
15,  21— 38).— See  this  vol.,  i,  247. 

Production  of  Albumin  in  Plants.  Co-operation  of  Phos- 
phoric acid.  By  A.  Mayhr  (Landw.  Versuchs-Stat.,  41. 433 — 441). — 
Whilst  it  is  maintained  that  phosphoric  acid  is  necessary  for  albumin 
formation,  manuring  experiments  show  that  nitrogenous  matter 
applied  alone  induces  much  growth,  and  this  can  only  be  due  to  the 
organised  nitrogen,  inasmuch  as  the  most  important  vegetative 
phenomena  proceed  from  the  highly  nitrogenous  protoplasm.  In 
order  to  obtain  some  explanation  of  this,  winter  rye  was  grown  in  soil 
(very  exhausted  as  regards  phophates)  and  manured  with  nitrate  and 
with  kainite  and  superphosphate  respectively.  The  rye  receiving 
nitrate  grew  far  more  luxuriantly  than  the  other.  As  was  shown 
long  ago  by  Arendt  (with  oats),  the  plants  contained  much  more 
prote'ids  and  ash  in  the  early  stages  of  growth  than  at  subsequent 
periods.  A  more  important  point,  as  bearing  more  directly  on  the 
object  of  these  experiments,  was  the  fact  that  the  percentage  of  pure 
protein  in  the  crude  protein  was  practically  the  same  (about  7(J  per 
cent.)  in  the  produce  of  both  plots.  Similar  results  were  obtained 
with  grass.  The  production  of  proteids  is  thus  very  rapid,  and  in- 
termediate products,  as  amides,  do  not  exist  for  any  length  of  time. 
As  regards  the  amount  of  phosphoric  acid  in  the  plants  of  the  two 
plots,  there  was  no  considerable  difference.  The  soil,  although  much 
exhausted,  contained  too  much  phosphoric  acid  for  the  experiment. 
Accordingly,  an  infertile,  siliceous,  diluvial  sand  was  next  employed, 
manured  on  the  one  hand  with  sodium  nitrate,  gypsum,  and  kainite, 
and  on  the  other  with  superphosphate  and  kainite.  The  plants  (again 
rye)  did  not  grow  luxuriantly  and  the  nitrate  vessels  did  not  pro- 
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cluce  miicli  more  than  the  others.  The  ears  in  Experiment  1  (nitrate) 
were  larger  than  those  in  Experiment  3  (phosphate),  but  there  were 
3  more  in  No.  3.  The  results  showed  clearly  that  nitrate  produces 
less,  or  at  any  rate  not  more,  nitrogenous  matter  when  phosphates  are 
absolutely  wanting.  The  absence  of  phosphates  (and  of  nitrogen) 
gives  rise  to  limited  growth,  and  not  to  a  growbh  of  different  compo- 
sition, so  that  the  forcing  action  of  the  nitrates  hardly  comes  in. 

The  chief  reason  against  heavy  nitrogen  manuring  is  not  the  waste 
of  the  most  costly  manure  with  insufficient  representation  of  other 
manures,  but  the  fear  of  injuring  the  crop,  either  through  its  becom- 
ing too  bulky,  in  consequence  of  which  the  plants  shade  each  other 
(hindering  the  production  of  carbohydrates),  or  by  prolonging  the 
development  of  the  plants,  thus  delaying  ripening. 

The  results  of  the  above  experiments  do  not  dispose  of  the  question 
of  a  connection  between  proteids  and  a  single  ash  constituent, 
phosphoric  acid.  N.  H.  M. 

Composition  and  Nutritive  Value  of  the  Tubers  of  Stachys 
tuberilera.  Bj  F.  Strohmer  and  A.  Stift  (Bied.  Gentr.,  21,  82u — 
822  ;  from  Oesi.  ungar.  Zeits.  Zuckerind.  u.  Landw.,  1891,  1 — 4). — 
The  tubers  contained  21 '95  per  cent,  of  dry  matter.  The  percentage 
composition  of  the  dry  substance,  freed  from  sand,  was  found  to  be 
as  follows : — 

Non-      Crude  Crude  Pure  Not 

Albumin,    proteids.     fat.      fibre.     Stachyose.      ash.     determined.     KoO.     P2O5. 

5-34       14-33     0-73     333       6350       548         7-20        2-62     l-QO 

The  following  numbers  show  the  percentage  amounts  of  nitrogen 
in  various  forms  : — 

Amido-acid  Not 

Albumin.        Nuclem.      Ammonia.         amides.       Amido-acids.    determined, 

19-01  8-13  7-81  42-96  16-26  5-80 

The  nutritive  value  of  the  tubers  resembles  generally  that  of  vege- 
tables and  potatoes,  but  they  are  more  digestible  and  contain  more 
nitrogenous  nutritive  matter  (compare  v.  Planta,  Abstr.,  1890,  1183). 

K  H.  M. 

Composition  of  the  Stems  and  Leaves  of  Tomatoes.  Presence 
of  Boron,  Lithium,  and  Copper  in  the  Plant.  By  N.  Passerini 
Staz.  Spur.  Agrar.,  20,  471 — 476). — The  author  has  already  investi- 
gated the  composition  of  the  fruit  of  tomatoes  (Abstr.,  1891,  256). 
As  regards  the  stems  and  leaves,  the  fresh  stems  contained  8-84 — 9-92 
per  cent,  of  dry  matter,  and  1'57 — 1*96  per  cent,  of  crude  ash  ;  the 
f^esh  leaves  contained  1162 — 14*62  per  cent,  of  dry  matter,  and 
1*60 — 3-23  per  cent,  of  crude  ash.  The  dried  stems  atid  leaves  con- 
tained respectively  1-8995  and  1-4374  per  cent,  of  nitrogen.  The 
percentage  composition  of  the  pure  ash  of  (1)  the  stems  and  (11) 
the  leaves  was  found  to  be  as  follows : — 


K.O.    Na.20. 

CaO.      MgO. 

Ye,0,. 

Mn304.  P2O5. 

SO3.     SiOa. 

CI. 

1.  24-95  11-08 

32-80     7-87 

0-84 

—       2-29 

4-69     6-05 

14-48 

11.     1-95     1-37 

38-14    900 

014 

0-05     1.36 

12-79  33-84 

1-83 
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A  good  crop  (50,000  kilos,  of  fresh  fruit  per  hectare),  excluding  the 
leaves,  which  are  usually  returned  to  the  soil,  would  take  from  the 
soil :  nitrogen,  113' 7  kilos. ;  phosphoric  anhydride,  50" 7  kilos. ;  pot- 
ash, 256  6  kilos. ;  lime,  58*4  kilos.  ;  and  magnesia,  23-8  kilos. 

An  aqueous  extract  of  the  ash  of  the  stems,  from  which  sodium  and 
potassium  had  been  separated,  was  examined  gpectroscopically,  when 
the  lithium  line  a  was  distinctly  seen.  Another  portion  of  the  ex- 
tract was  found  to  contain  boron  (Rose's  method).  The  insoluble 
poHion  of  the  ash  contained  copper  in  quantity  sufficient  to  be  de- 
tected by  means  of  ordinary  reagents.  In  connection  with  this,  it  is 
mentioned  that  the  plants  analysed  were  grown  in  the  open  country, 
and  that  no  copper  preparation  had  been  used  for  destroying  injurious 
insects;  in  the  analytical  processes,  the  use  of  copper  vessels  was 
avoided.     Barium  and  strontium  could  not  be  detected. 

N.  H.  M. 

Composition  of  Chick-Peas  (Cicer  arietinum).  Presence 
of  Boron,  Lithium,  and  Copper  in  tJae  Plant.  By  X.  Pas.se kixi 
(Staz.  Sper.  Agrar.,  21,  20 — 30). — The  only  analyses  of  chick-peas 
hitherto  published  seem  to  be  those  of  Berthier  {Selmi's  Enciclop. 
Ghim.,  4,  449)  and  Ritter  (Bied.  Centr.,  1884,  529).  The  fresh  sub- 
stance of  the  stems,  leaves,  and  the  entire  pods  contains  27*54,  2439, 
and  1985  per  cent,  of  dry  matter  (at  105°)  ;  in  the  dry  matter  of  the 
various  parts  of  the  plant  the  following  amounts  of  crude  ash  were 
found  :— Stems,  10-44;  leaves,  11*91;  husks,  6*73  ;  pods,  3*47.  The 
dry  matter  of  the  seeds,  amounting  to  8581  per  cent,  of  the  fresh 
substance,  has  the  following  percentage  composition : — 


Nitrogenous 

Pure 

matter. 

Fat. 

Amides, 

Sugar. 

Cellulose. 

ash. 

Nitrogen. 

2619 

5-23 

52-50 

3-65 

1-71 

3-29 

419 

The  seeds  are  thus  particularly  rich  in  nitrogenous  matter,  which 
represents  more  than  a  quarter  of  the  whole.  Seeds  of  beans  and 
white  kidney  beans  were  found  to  contain  20*46  and  19*46  per  cent, 
of  nitrogenous  matter  respectively.  The  amount  of  amides  in  the 
seeds  of  chick-peas  is  also  very  remarkable. 

The  dry  matter  of  (I)  the  stems,  and  (11)  the  leaves  of  chick-peas 
has  the  composition 


Nitrogenous 

Other 

Pure 

matter. 

Fat. 

Cellulose. 

carbohydrates. 

ash. 

Nitrogen. 

T.     6*35 

1*83 

34*96 

49*05 

7*81 

1*02 

II.  14*21 

4*11 

13*93 

58*92 

8*83 

2*27 

The  percentage  composition  of  the  ash  of  (1)  the  seeds,  (2)  stems, 
and  (3)  leaves  is  given  next. 


K2O, 

NagO.  CaO. 

MgO. 

Fe-iOj, 

Mn304. 

P2O5.   SO3. 

SiOj, 

01. 

1. 

24-60 

1*29      4*45 

19-98 

2*42 

— 

39*56  3*38 

0-71 

2*85 

2. 

48*38 

0-45  23-55 

4*38 

2*14 

0*03 

5*29  5*79 

6-21 

3*78 

3. 

29*58 

0*86  40*63 

333 

3-01 

— 

5*96  4-43 

11-30 

1*86 

As  in  the  case  of  other  Leguminosce,  the  percentage  of  potash  in  the 
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straw  asli  is  very  high;  in  facf,  nearly  half  the  total  ash.  The 
calcium  is  chiefly  accumulated  in  the  leaves,  and  the  magnesium  in  the 
seeds.  With  regard  to  the  more  important  constituents,  a  good 
crop  of  80  kilos,  of  seeds  and  2000  kilos,  of  straw  per  hectare  would 
remove:  nitrogen,  52'8  kilos.;  phosphoric  anhydride,  18'1  kilos.; 
potRsh,  74*6  kilos.;  calcium,  84*3  kilos.  ;  and  magnesium,  llS  kilos. 

The  examination  for  rare  elements  was  carried  out  as  already  in- 
dicated (preceding  abstract).  The  presence  of  boron  was  clearly 
shown  ;  lithium  was  detected  by  means  of  the  spectroscope,  and  copper 
vras  found  in  the  pure  ash  of  the  stems  to  the  extent  of  0*082  per  cent. 
This  result,  however,  notwithstanding  the  care  taken,  is  given  with 
some  reserve,  as  it  seems  rather  high.  X.  H.  M. 

Composition  of  Iris  germanica.  Presence  of  Boron,  Lithium, 
and  Copper.  Byl^.  Passerini  (iStaz.  Sper.  Agrar.,  21,  565—573). 
— The  rhizomes,  leaves,  and  flowers  of  Iris  germanica  contained  in 
their  natural  state  42*19,  18*15,  and  8*51  per  cent,  respectively  of  dry 
matter,  and  1*34,  2*84,  and  0*86  per  cent,  of  crude  ash.  The  follow- 
ing numbers  show  the  percentage  composition  (I)  of  the  dried  rhiz- 
omes, and  (II)  of  the  dried  leaves : — 


Nitrogenous 

Not 

Pure 

Nitrogen,  matter.      Fat.    Cellulose.  Amides. 

Glucose,  determined. 

ash. 

I.  1*39      8*68      9*62      4*66      57*04 

6*72          9-62 

5*64 

II.  0*77      4-83      2*24    23-56  59*50  9*87 

The  fatty  matter  when  heated  at  100°  gives  off  a  pungent,  irritat- 
ing vapour.  The  pure  ash  of  (1)  the  rhizomes  and  (2)  the  leaves  has 
the  following  percentage  composition  : — 


K20. 

Na.,0. 

CaO. 

MgO. 

Fe,0,. 

MngO^.  PA- 

SO3. 

SiOa. 

CI. 

1.  3318 

1*71 

41-06 

3-25 

2*71 

0*02     8*11 

3*85 

5*24 

1*83 

2.  3718 

1*05 

42*74 

2-92 

0*49 

0*03     7*28 

3*40 

1*47 

193 

N'ot withstanding  the  high  percentage  of  lime  found  in  the  ash,  the 
plant  is  known  to  grow  luxuriantly  in  soil  containing  only  0*85  per 
cent,  of  lime. 

Boron  and  lithium  were  found  in  the  ash  of  the  leaves,  and  0  022 
per  cent,  of  copper  in  the  pure  ash  of  the  rhizomes.  N.  H.  M. 

Analyses  of  Oranges.  By  J.  M.  Pickell  and  J.  J.  Earle  (Exper. 
Stat.  Bee,  4,  346—348;  from  Florida  Stat.  Bui.,  No.  17,  1892).— 
The  average  percentage  composition  of  a  large  number  of  diffeienfc 
kinds  of  oranges  was  found  to  be  as  follows  ; — 

Dry  matter.  Nitrogen.  Organic  matter. 

12*29  0*124  11*24 

SiOa.        SO;,.         P2O5.      FejOs.       CaO.        MgO.       KgO.         NaaO.         CI. 
0*010     0*042     0*077    0*006     0*207     0*045     0-479      0*039     0*011 

Different  oranges  of  the  same  species  differ  sometimes  very  con- 


228  ABSTRACTS  OF  CHEMICAL  PAPERS. 

siderably  as  reg^ards   ash  constituents,  the   difference  being  due  to 
variations  in  soil  and  climate.  N.  H.  M. 

Experiments  with  Wheat  on  the  Substitution  of  Beryllium 
for  Magnesium.  By  F.  Sestini  {Sfaz.  Sper.  Agrar.,  20,  'i.^G — 258; 
compare  ibid.,  15,  290 — 298). — The  experiments  now  described  were 
similar  to  the  earlier  ones  (loc.  cit.),  except  that  a  white  quartz  sand 
was  employed  which  had  been  previously  boiled  with  hydrochloric 
acid.  They  were  commenced  the  middle  of  February ;  there  were 
two  pots,  each  with  ten  seeds,  but  only  three  germinated,  and  at  the 
end  of  May  five  more  seeds  were  sown  in  each  pot ;  four  of  them 
germinated.  The  plants  were  watered  alternately  with  the  nutritive 
solution  containing  beryllium  and  with  distilled  water.  The  growth 
was  at  first  very  slight,  and  the  leaves  very  narrow.  By  the  15th 
June,  four  plants  were  0'4  metre  high,  and  on  the  22nd  one  plant 
(0*52  metre  high)  began  to  form  ear.  Altogether  six  plants  developed 
ears,  one  of  which  contained  8,  another  5,  and  a  third  1  grain,  the  rest 
being  empty.     The  averao^e  weight  of  the  grains  was  0*026  gram. 

The  results  of  the  experiments  indicate  that,  whilst  beryllium  may 
take  the  place  of  magnesium  in  the  growth  of  wheat,  it  is  not  a  com- 
plete substitute  for  maguesium  in  the  production  of  seed  ;  under 
these  circumstances,  seed  production  becomes  diflBcult,  and  the  seed 
which  is  formed  is  little  disposed  to  germinate.  N.  H.  M. 

Loss  of  Nitrogen  in  Manures.  By  A.  Muntz  and  A.  C.  Girarp 
(Compt.  rend.,  116,  108 — 111). — The  authors  have  shown  (this  vol.,  ii, 
181)  that  very  serious  loss  of  nitrogen  takes  place  in  the  stables,  &c., 
before  the  manure  is  put  into  heaps.  Direct  experiment  shows  that 
this  loss  is  considerably  reduced  if  an  equal  weight  of  peat  is  sub- 
stituted for  the  ordinary  straw  litter.  In  a  stable  with  16  horses,  the 
loss  of  nitrogen  was  636  per  cent,  of  that  consumed  when  a  straw 
litter  was  used,  and  only  48*3  with  a  peat  litter.  The  loss  is  also  less 
if  dry  earth  rich  in  humic  substances  is  used  ;  in  a  sheepfold  with 
25  sheep,  the  loss  was  50*2  per  cent,  with  straw  litter,  and  25"  7  per 
cent,  with  earth  litter.  The  good  effect  of  the  earth  depends  on  the 
quantity  of  humus  that  it  contains.  Direct  experiments  showed  that 
the  addition  of  small  quantities  of  iron  sulphate  or  calcium  sulphate 
to  the  straw  litter  w^as  practically  without  effect  on  the  loss  of  nitrogen. 
A  not  inconsiderable  proportion  of  the  alkaline  bases  in  the  manure 
are  non- volatile ;  the  weight  of  sulphuric  anhydride  (SO3),  saturated 
by  the  non-volatile  alkaline  bases  in  1  kilo,  of  manure,  is  as  follows  : — 
Horses,  1352  gram  ;  cows  and  oxen,  3646  grams ;  sheep,  4'290  grams ; 
pigs,  2*022  grams. 

Taking  into  consideration  the  cost  of  material  and  subsequent 
treatment,  it  would  seem  that  where  peat  is  not  readily  accessible, 
the  most  useful  plan  would  be  to  sprinkle  earth,  as  rich  in  humus  as 
possible,  over  the  usual  straw  litter.  C.  H.  B. 

Effect  of  Phosphate-manuring  on  the  Amount  of  Sugar, 
and  the  Value  of  Beet-root.  By  M.  Maercker  (JBied.  Ce7ifr.,  21, 
804r— 8l8;  from  Der  Landivirth,  1892,  Nos.  6Q,  67,  and  68).— Experi- 
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ments  were  made  in  wliich  beet-root  was  stowq  in  soil  manured  with 
36-^40  lbs.  of  phosphoric  acid  per  morgen  (63 — 70  lbs.  per  acre),  with 
14 — 18  lbs.  per  morgen  (25 — 32  lbs.  per  acre),  and  without  the  appli- 
cation of  phosphates.  The  soil  was  a  normal  beet-root  soil — a  mild 
loam  generally  over  marl.  The  results,  as  regards  sugar,  gave  prac- 
tically no  difference  in  favour  of  phosphoric  acid.  There  was  also  no 
great  difference  in  the  yield  of  roots,  although,  the  year  (1891)  being 
exceptionally  favourable,  a  correspondingly  large  amount  of  phos- 
phates would  be  required. 

The  mechanical  properties  of  soil  seem  undoubtedly  to  be  improved 
by  phosphatic  manuring,  but  this  should  be  effected  in  a  less  co>tly 
manner.  The  results  indicate  that  the  large  amounts  of  phosphoric 
acid  sometimes  applied  (as  much  as  140  lbs.  per  acre  being  sometimes 
given)  are  excessive.  JS".  H.  M. 
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New  Accessory  to  Lunge's  Gas- volumeter.  By  J.  A.  Muller 
(Afin.  Chim.  Phys.  [6],  24,  570— 574).— When  it  is  required  to 
measure  the  air  or  nitrogren  displnced  by  a  gas  or  vapour,  as  in  the 
determination  of  vapour  density  by  V.  Meyer's  method,  or  the  volu- 
metric estimation  of  carbonic  anhydride  in  carbonates  by  Scheibler's 
process,  and  in  all  cases  where  the  volume  of  the  generating  vessel  is 
very  great  as  compared  with  that  of  the  gas  to  be  measured,  the  dis- 
placed gas  cannot  be  collected  over  mercury  on  account  of  the  high 
specific  gravity  of  the  latter,  but  must  first  be  collected  over  water. 
It  is  pointed  out,  however,  that  the  volume  of  the  displaced  gas  often 
differs,  by  reason  of  variations  of  temperature  and  pressure  during 
the  experiment,  from  that  of  the  vapour  or  gas  generated.  For 
example,  during  the  decomposition  of  a  mixture  of  alkali  carbonate 
and  hydroxide  by  hydrochloric  acid  heat  is  developed,  and  it  is  neces- 
sary to  wait  about  an  hour  for  the  reaction  flask  to  attain  an  equilib- 
rium of  temperature.  If  now  the  surrounding  temperature  and 
pressure  have  varied  in  an  opposite  direction,  the  volume  of  the 
collected  gas  may  vary  from  that  of  the  liberated  carbonic  anhydride. 
To  obviate  this  cause  of  error,  there  is  placed  by  the  side  of  the 
generating  apparatus  a  vessel  of  like  capacity  full  of  air;  the  differ- 
ence between  the  pressure  of  this  air  and  that  of  the  atmosphere  is 
indicated  by  a  water  manometer.  The  arrangement  shown  in  part 
below  permits  this  difference  to  be  determined,  so  th^,t  the  error  it 
gives  rise  to  can  be  eliminated  by  increasing  or  diminishing  the 
pressure  at  the  end  of  the  experiment. 

A  and  B  are  two  glass  tubes  of  about  2  cm.  diameter  and  40  cm.  in 
length;  they  are  in  communication  at  the  lower  ends.  The  mano- 
meter, attached  to  T,  is  half  filled  with  coloured  water.  A  and  B  are 
filled  with  water  by  opening  the  tap  t  and  the  pinchcock  jo,  and  com- 
pressing the  superincumbent  air  in  F  by  a  caoutchouc  bladder;  wheu 
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the  generating  apparatus  and  the  vessel  containing  air  (m3ntioned 
above)  have  attained  a  constant  temperature,  they  are  connected  with 
the  tubes  T  and  C  respectively.     The  gas  to  be  measured  is  then 


passed  into  the  tube  B,  and  the  water  allowed  to  flow  out  at  the  same 
rate  by  opening^.  If  the  indication  of  the  manometer  C  is  not  the 
same  at  the  termination  of  the  experiment  as  at  the  commencement, 
the  equilibrium  is  restored  by  I'aising  or  depressing  the  level  of  the 
water  in  A.  After  this,  the  tap  r  is  closed,  the  generating  apparatus 
and  the  other  vessel  disconnected  from  T  and  C,  and  the  gas  passed 
into  a  Lunge's  gas-volumeter  at  a  constant  temperature  to  be 
measured.  A.  R.  L. 


New  Gas- volumeter.  By  J.  A.  Muller  (Bull.  Soc.  Chim.  [3],  7, 
507 — 511). — The  apparatus  figured  below  serves  for  the  measurement 
of  gases  evolved  by  reactions  which  take  place  at  the  ordinary  tempera- 
ture. It  is  composed  of  two  vessels,  F  and  F',  having  each  a  capacity 
of  500  c.c. ;  they  are  fitted  with  singly  bored  india-rubber  stoppers 
through  which  pass  tubes  fitted  with  taps  r  and  r'.  F  communicates 
with  the  burette  by  the  tube  t.  The  upper  portion  of  t  is  attached  to 
one  of  the  branches  of  the  water  manometer  m,  the  other  branch  m 
communicating  with  F'.  The  burette  B  has  a  capacity  of  500  c.c, 
and  is  divided  into  tenths  from  the  upper  portion  downwards.  The 
lower  portion  of  the  burette  is  attached  by  a  stout  caoutchouc  tube  e 
to  a  reservoir  R,,  holding  60 — 70  grams  of  mercury.  The  small  tube 
b  is  furnished  with  a  piece  of  caoutchouc  tubing  and  a  screw  clamp. 
The  whole  apparatus  is  fixed  in  a  small  cupboard  which  is  only 
opened  to  perform  the  necessary  manipulations  or  readings.     More- 
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over,  in  order  to  ensure  that  the  two  vessels  F  and  F'  are  as  near  as 
possible  of  the  same  temperature,  they  are  covered  with  a  thick  metal 
box  which  is  readily  taken  to  pieces. 


The  apparatus  may  have  been  thus  left  over  night  in  a  room  in 
which  the  temperature  has  varied  slightly,  care  having  been  taken  to 
previously  withdraw  the  plugs  of  the  taps  r  and  r',  and  to  raise  the 
mercury  to  the  zero  point  of  the  burette.  On  the  day  following,  the 
plugs  of  the  taps  are  replaced,  and  the  air  shut  up  in  the  apparatus 
at  a  known  temperature  and  pressure.     The  volume  of  the  latter  at 

P 

or. 


0°  and  760  mm.  will,  when  it  is  dry,  be  Y  = 


when   it   is  moist,  V  = 


760  X  (1  +  af), 
,  /  being   the   tension   of 


760  X   (1  +  a.ty 
aqueous  vapour  at  ^°,  and  a  the  coefficient  of  expansion  of  the  gas. 

F  is  now  charged  with  the  necessary  reagents,  the  taps  closed,  and 
the  reaction  started  by  inclining  F.  When  the  reaction  is  complete, 
the  mercury  reservoir  is  lowered  and  suspended  in  the  lower  holder  c . 
The  tap  r  is  now  slightly  opened,  the  clamp  v  loosened,  the  operator 
being  guided  in  this  portion  of  the  operation  by  the  levels  of  the 
water  in  the  manometer.     When  these  levels  are  asrain  at  the  same 


232 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


height,  the  clamp  v  is  tightened.  The  reaction  flask  is  agitated, 
and  the  apparatus  allowed  to  remain  for  several  hours.  The  tap  r  is 
then  opened,  and  the  mercury  in  the  burette  is  caused  to  ascend 
or  descend,  so  as  to  readjust  the  level  of  the  water  in  the  mano- 
meter. The  volume  of  the  gas  is  then  read  off.  This  value 
multiplied  by  V  or  Y' ,  according  to  whether  the  gas  is  dry  or  moist, 
gives  the  volume  of  the  gas  under  normal  conditions ;  the  weight  of 
the  gas  is  obtained  by  multiplying  this  volume  by  the  weight  of  1  c.c. 
of  the  dry  gas. 

In  making  a  fresh  experiment,  if  the  surrounding  temperature  and 
pressure  are  not  the  same  as  in  the  determination  of  the  constants  V 
and  V,  it  will  be  necessary  before  starting  the  reaction  to  aspirate 
out  or  force  in  a  small  quantity  of  air  to  readjust  the  level  of  the 
water  in  the  two  branches  of  the  manometer.  A.  R.  L. 

Comparison  of  Methods  for  the  Standardisation  of  Acid 
and  Alkaline  Soluiions.  By  C.  L.  Parsons  (/.  Anal.  Chem.,  6, 
372 — 375). — The  experiments  were  made  with  an  approximately  N/5 
hydrochloric  acid  and  approximately  decinormal  ammonia  and  barium 
hydroxide  solutions,  the  two  last  being  so  made  that  2  c.c.  of  either 
should  exactly  equal  1  c.c.  of  the  hydrochloric  acid.  The  following 
table  is  a  summary  of  the  results  :  — 


Method. 

Indicator. 

Grrams 

NHgin 

1  c.c. 

solution. 

Grams 

HClin 

1  c.c. 

solution. 

Grams 
Ba(OH).i 
in  1  c.c. 
solution. 

By  precipitation  as  (]S'H4)oPtCl6  . . 

By  neutralisation  with    potassium 

tetroxalate.  t..*^ 

litmus 

litmus 

cochineal 
cochineal 

phenol- 
phthalein 

0-001545 

0  001560 

0  -001564 
0-001558 
0  -001567 
0  -001563 

0  006634 

0-006698 

0-006716 
0  -006679 
0  -006728 
0  -006717 
0  -006676 

0  -006722 

— 

By  neutralisation  with    potassium 

0  -007322 
0-007880 
0  007866 
0  -007820 

0  -007875 

By  pure  pulverised  Iceland  spar. . 
By  distillation  of  NH3  from  NH4CI 

By  precipitation  as  BaS04 

By  neutralisation  with   potassium 
tetroxalate 

It  will  be  seen  that  in  every  case  the  figures  obtained  by  gravi- 
metric methods  are  lower  than  those  obtained  by  volumetric  methods. 
The  estimations  obtained  by  silver  chloride  and  barium  sulphate 
agree  closely.  Those  by  ammonium  platinochloride  are  lower,  as 
would  be  expected  from  the  comparatively  greater  solubility  of  the 
salt.  Taking  convenience  also  into  account,  the  silver  chloride  is 
undoubtedly  the  best  of  the  gravimetric  methods  of  standardisation. 
The  author  then  discusses  the  volumetric  methods,  and  concludes  by 
saying :  "  The  determinations  made  by  the  aid  of  potassium  tetrox- 
alate are  almost  exactly  the  average  of  all  the  results,  both  gravimetric 
and  volumetric,  and  are,  in  my  opinion,  the  most  accurate." 

A.  J.  G. 
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Potassium  Tetr oxalate  for  Akalimetry.  By  C.  L.  Parsdns 
(.7.  Anal.  Ghem.,  6,  375 — 880). — Mnny  samples  of  commercial  potap- 
siam  tetroxalate  prove,  on  examination,  to  be  mixtures  of  the  tetroxal- 
ate  with  varying  quantities  of  potassium  hydrogen  oxalate;  this  fact 
probably  explains  vvhv  snch  varying  opinions  have  been  expressed  as  to 
the  suitability  of  potassium  tetroxalate  as  a  standard  for  alkalimetric 
work.  Pure  potassium  tetroxalate,  KHCo04,HoC204  +  2H2O,  is  pre- 
pared either  from  potassium  carbonate  and  oxalic  acid  or  from  the 
commercial  salt.  Oxalic  acid  is  added  to  a  boiling  solution  of  the  salt, 
the  heating  continued  for  an  hour,  and  the  liquid  allowed  to  cool,  when 
the  salt  separates  in  well  formed  crystals,  which  are  washed  once  hy 
decantation  with  water,  and  reorystallised  several  times  from  puie 
distilled  water.  The  crystals  are  then  pressed  between  filter  papc-r 
and  dried  for  12  hoars  over  sulphuric  acid.  The  salt  thus  obtained, 
although  containing  water  of  crystallisation,  is  perfectly  stable  in 
air. 

Fnr  titration  against  solutions  of  the  fixed  alkalis,  phenolphthalein 
is  the  best  indicator  ;  for  ammonia  solutions,  litmus  roust  be  employed, 
the  point  taken  being  the  distinct  appearance  of  the  blue  colour, 
which  is  sharp  and  unmistakable.  A.  J.  G. 

Employment  of  Borax  for  standardising  Acids.  By  E.  Rim- 
bach  (Ber.,  26,  171). — The  author  recommends  the  employment  of 
borax  in  place  of  sodium  carbonate  for  standardising  normal  acids, 
methyl-orange  being  used  as  indicator,  which,  from  the  observations 
of  Joly  (Abstr.,  1885,  440)  and  the  author,  is  shown  to  be  unaflected 
by  boric  acid.  The  author's  investigation  of  the  atomic  weight  of 
boron  (this  vol.,  ii,  207)  shows  that  the  method  gives  accurate  results, 
and  the  salt  has  the  advantage  over  sodium  carbonate  that  it  is  more 
readily  obtained  pure,  and  that,  owing  to  its  high  molecular  weight, 
errors  in  weighing  only  affect  the  results  to  one-fourth  the  extent 
they  would  with  sodium  carbonate.  For  ordinary  purposes,  it  is 
suflicient  to  recrystallise  commercial  borax  two  or  three  times,  and 
allow  it  to  remain  in  the  air  for  two  or  thr^^e  days  with  frequent 
turning  over.  1  gram  of  crystallised  borax,  weighed  in  the  air  with 
brass  weights,  is  equivalent  to  5'2391  c.c.  of  normal  acid,  or  1  litre  of 
normal  acid  corresponds  with  190"872  grams  of  crystallised  borax 
weighed  under  similar  conditions.  H.   G.  C. 

Detection  of  Hydrogen  Peroxide.  By  G.  Grtggi  (UOrosi,  1892, 
295 — 296). — The  rapid  disappearance  of  the  blue  colour  of  the 
ethereal  extract  of  an  aqueous  solution  of  chromi.c  anhydride  and 
hydrooren  peroxide  may  be  avoided  by  substituting  amyl  alcohol  for 
the  ether.  On,  shaking  the  solution  of  chromic  anhydride  and  hydro- 
gen peroxide  with  an  equal  volume  of  amyl  alcohol,  the  latter 
acquires  a  magnificent  indigo  colour,  which  retains  its  ojiginal  in- 
tensity for  six  hours  at  24°.  ^  W.  J.  P. 

Estimation  of  Chlorine  in  Wine.  By  A.  Solaeo  (Staz.  Sper. 
Agrar.,  21,  154 — 162). — Comparative  experiments  on  the  estimation 
of  chlorine  in  wine  were  made,  using  the  methods  of  Tony-Garcin  as 
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modified  by  Dujardin,  Roos  (Staz.  Sper.  Agrar.,  18,  758),  and  of 
Sinibftldi  and  Combe  (ibid.^  20,  635).  For  the  experiments,  two 
samples  of  wine  were  employed  :  to  one,  0*2  per  cent,  of  pure  sodium 
chloride  was  added  ;  to  the  other,  O'l  per  cent.  Determinations  of 
chlorine  in  the  ash  from  100  c.c.  of  wine  gave  the  percentage  results 
0*2078  and  0*1064  respectively.  Dujardin 's  method  gave  very  high 
results.  Roos'  method  gave  much  bettor  results,  but  generally  rather 
low.  Sinibaldi  and  Combe's  method  gave  results  almost  identical 
with  those  obtained  by  Roos'  method.  Very  good  results  are  obtained 
as  follows  : — The  wine  is  decolorised  with  animal  charcoal,  and  20  c.c. 
of  the  filtered  liquid  poured  into  a  50  c.c.  flask,  treated  with  a  few 
drops  of  nitric  acid,  and  an  excess  of  N/20  silver  solution;  the 
volume  is  then  made  up  to  50  c.c,  and  the  whole  shaken  and  filtered ; 
to  25  c.c.  of  the  solution,  corresponding  with  10  c.c.  of  wine,  some 
more  nitric  acid  and  ammonium  iron  alum  (0*5  c.c.)  free  from  chlor- 
ides, are  added  ;  the  excess  of  silver  is  then  determined  with  N/20 
ammonium  thiocyanate;  with  wine  No.  1,  the  hi<>hest  and  lowest 
results  were  respectively  0*2106  and  0*2061  per  cent.;  with  No.  2, 
the  results  were  01199  and  0*1170  per  cent.  N.  H.  M. 

Preparation  of  Standard  Iodine  Solution.     By  H.  L.  Payne 

(Chem.  News,  66,  286). — As  a  standard  iodine  solution  alters  on 
keeping  for  a  long  time,  the  author  proposes  a  method  whereby  a 
litre  of  such  a  solution  can  be  prepared  in  two  minutes  in  any  labora- 
tory where  a  standard  permanganate  solution  is  constantly  at  hand. 
For  this  purpose,  about  10  grams  of  potassium  iodide  is  dissolved  in  a 
litre  flask,  and  acidified  with  sulphuric  acid  ;  the  calculated  quantity  of 
standard  potassium  permanganate  is  run  in,  and,  after  a  few  minutes, 
when  the  reaction  is  complete,  the  whole  is  diluted  to  the  mark ; 
a  clear  solution  of  known  content  of  iodine  is  thus  obtained,  5  atoms 
of  iodine  being  liberated  for  each  molecule  of  permanganate  (KMn04). 

D.  A.  L. 
Estimation  of  Fluorine  in  the  Ashes  of  Plants.  By  H.  Ost 
(Ber.,  26,  151 — 154). — For  the  estimation  of  fluorine  in  vegetable 
ash,  precipitation  as  calcium  fluoride  is  out  of  the  question,  as  it 
would  be  practically  impossible  to  separate  traces  of  calcium  fluoride 
from  such  a  complex  mixture  ;  under  these  circumstances  the  author 
employs  the  following  method  : — The  ash  from  15 — 20  grams  of  the 
air-dried  substance  is  gently  fused  with  silica  (1^  parts)  and  fusion 
mixture  (5  parts),  the  melt  extracted  with  hot  water,  the  filtered 
solution  warmed  with  ammonium  carbonate,  kept  for  12  hours,  and 
again  filtered  to  separate  the  silica,  alumina,  &c.,  the  residue  being 
washed  with  dilute  ammonium  carbonate.  The  solution  is  then  eva- 
porated until  free  from  ammonia,  almost  neutralised  with  nitric  acid, 
evaporated  to  dryness  with  a  small  quantity  of  a  pure  ammoniacal 
solution  of  zinc  hydroxide,  and  the  residue  taken  up  with  water; 
aft^r  filtering,  the  solution  is  again  evaporated,  the  residue  treated 
with  water,  the  feebly  alkaline  filtrate,  which  is  now  free  from  am- 
thOliia'  and)  silica,  heated  to  boiling,  almost  neutralised  w^ith  nitric 
%cid,  and'ti'eated  with  calcium  chloride.  The  precipitate  is  separated 
J%y^^filt#^tibn,  evaporated  with  acetic  acid  in  a  platinum  dish,  and, 
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after  completely  expelling  the  acid,  treated  with  water  ;  the  residue, 
which  consists  of  calcium  fluoride,  calcium  phosphate,  and  other  sub- 
stances, is  placed  in  a  platinum  crucible,  together  with  a  few  drops 
of  sulphuric  acid,  the  crucible  covered  with  a  weighed  glass  plate, 
and  heated  on  a  sand-bath,  first  at  100 — 150°  for  eight  hours,  and 
then  more  strongly,  until  sulphuric  acid  vapours  begin  to  be  evolved. 
The  loss  in  weight  of  the  glass  cover  is  approximately  proportional 
to  the  quantity  of  fluorine  present,  quantitative  experiments  with 
pure  calcium  fluoride  having  shown  that  1  milligram  of  fluorine  usually 
causes  a  loss  in  weight  of  0'8  to  09  milligram. 

Analyses  of  the  ashes  of  the  leaves  of  various  plants,  growing 
under  healthy  conditions,  were  made  in  this  way,  and  in  all  cases  a 
small  quantity  of  fluorine  (about  0"1  per  cent.)  was  found ;  the 
results  of  quantitative  experiments,  in  which  a  known  weight  of 
calcium  fluoride  was  added  to  the  plant  ash  before  fusion,  showed 
that  1  milligram  of  fluorine  in  the  ash  corresponds  with  a  loss  of  about 
0'5  to  0'6  milligram  on  etching.  F.  S.   K. 

The  Gunning- Kjeldahl  Method,  and  a  Modification  applic- 
able in  the  presence  of  Nitrites.  By  A.  L.  Winton  (Eaper.  Stat. 
Record^  4,  336;  from  Conn.  Stat.  Bui.,  June,  1892). — The  substance 
(0"5 — 1  gram)  is  digested  for  two  hours  with  30  c.c.  of  Scoaell's 
salicylic  acid  mixture  (sulphuric  acid  30  c.c,  salicylic  acid  2  grams) 
in  a  600  c.c.  flask,  being  frequently  shaken.  Zinc-dust  (2  grams)  is 
gradually  added,  and  the  flask  gradually  heated  to  boiling.  Potassium 
sulphate  (12  grams)  is  now  added,  the  boiling  continued  for  a  little 
while  after  the  solution  has  become  colourless  (or  is  straw-coloured, 
as  when  iron  is  present).  On  cooling,  as  the  whole  begins  to  solidify, 
water  is  added,  and  the  distillation  with  soda  carried  out  in  the  usual 
manner.  A  table  of  results,  obtained  by  the  original  method  and  by 
this  modification,  is  given  in  the  original  paper.  The  greatest  dis- 
crepancy is  0*1  per  cent.,  and  the  average  0"05  per  cent. 

N.  H.  M. 

Estimation  of  Phosphorus  in  Iron  and  Steel.  By  A.  Carnot 
(Gompt.  rend.,  116,  106 — 108). — About  5  grams  of  good  iron  or  steel 
(or  0*5  to  I'O  gram  if  impure)  is  dissolved  in  40  c.c.  of  pure  nitric 
acid,  and,  when  effervescence  has  ceased,  the  solution  is  gently  heated, 
mixed  gradually  with  2  c.c.  of  concentrated  sulphuric  acid  for  each 
gram  of  metal,  and  evaporated  gradually  to  dryness,  with  repeated 
stirring.  The  residue  is  heated  at  120 — 125°  for  two  hours  in  order 
to  make  the  silica  insoluble,  dissolved  in  about  50  c.c.  of  boiling  water, 
and  the  solution  filtered.  The  residue,  after  treatment  with  hydro- 
chloric acid  to  remove  any  manganese  oxide,  will  give  an  accurate 
estimation  of  silicon,  as  in  Drown  and  Shimer's  methods 

The  filtered  solution  is  heated  to  boiling  for  about  half  an  hour 
with  1  gram  of  chromic  acid,  in  order  to  oxidise  the  organic  matter, 
and  at  the  same  time  convert  any  pyrophosphoric  acid  into  ortho- 
phosphoric  acid ;  60 — 80  c.c.  of  a  5  per  cent,  molybdic  solution, 
prepared  in  the  usual  way,  is  then  added,  and  the  liquid  is  heated 
at  100°  for  two  or  three  hours.  After  cooling,  the  clear  liquid  is 
decanted  off,   and  the  precipitate  washed  with  tepid  water  containing 

18—2 
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5  per  cent,  of  the  molybdic  solution.  The  precipitate  is  then  dis- 
solved in  30  c.c.  of  ammonia  solution,  dihitcd  with  an  equal  volurre 
of  water,  anH  poured  through  the  filter  on  to  which  the  washini^H  had 
been  decanted.  Tf  any  insoluble  matter  remains  on  the  filter,  it  is 
dissolved  in  warm,  dilute  nitric  acid,  and  added  to  the  acid  solution 
which  will  presently  be  mentioned.  The  ammoniRcal  solution  of  the 
precipitate  is  cooled  and  gradually  neutralised  with  nitric  acid,  care 
being  taken  that  the  temperature  does  not  rise  above  40°.  As  soon  as 
u  permanent  precipitate  separates,  3  c.c.  more  nitric  acid  is  added,  and 
the  liquid  is  heated  at  about  40°  for  two  hours.  The  precipitate  is 
first  washed  with  dilute  nitric  acid  (1  :  100),  and  afterwards  with 
water,  and  is  dried  at  100°  and  weighed.  The  weight  of  phosphorus 
contained  in  it  is  found  by  multiplying  by  0-01628. 

Analysis  shows  that  the  ammonium  phosphomolybdate  formed 
unHer  the*e  conditions  has  the  composition  MoOi,  90720  ;  P0O5, 
3-688:  (NHO^O,  4-160;  H.O,  1-432  =  lOO-QOO,  which  agrees  alm'o^t 
exactly  with  the  formula  P205,24Mo03,3(NH4)2  O  +  3H20. 

C.  H.  B. 

Estimation  of  Phosphoric  acid  as  Magnesium  Pyrophos- 
phate. By  H,  Nkubaukk  {Zeit.  anorg.  Chem.,  2,  45 — 50)  — This  method 
is  not  so  trustworthy  as  is  generally  supposed.  If  the  magnesium 
ammonium  phosphate  is  precipitated  in  a  solution  containing  free 
ammonia,  together  with  more  than  a  certain  quantity  of  animoninm 
salts  (as  is  the  case  when  the  phosphoric  acid  has  been  first  pre- 
cipitated as  phosphomolybdate,  then  dissolved  in  ammonia,  and  re- 
precipitated  with  magnesia  mixture)  then  the  precipitate,  when 
ignited,  loses  a  small  quantity  of  phosphoric  acid.  Probably  some 
Mg(NH4)4(P04)2  is  precipitated  along  with  the  MgNH4P04,  and 
when  ignited  loses,  amongst  other  things,  P2O5,  leaving  Mg'iP.^O^. 
That  phosphoric  acid  is  actually  lost,  was  proved  by  covering  the 
crucible  with  a  lid  coated  with  a  thin  layer  of  magnesium  oxide  ; 
the  lid  increased  in  weight,  and  the  coating  could  be  shown  to  con- 
tain phosplioric  acid  at  the  end  of  the  experiment. 

Reasons  are  given  for  believing  that  a  solution  containing  a 
known  amoutit  of  phosphoric  acid  cannot  accurately  be  made  from 
either  sodium  phosphate  or  magnesium  ammonium  phosphate.  The 
use  of  silver  phosph-ite  for  this  purpose  is  recommended.  It  is  pre- 
pared by  precipitation,  purified  by  dissolving-  it  in  dilute  nitric  acid 
and  reprecipitating  with  ammonia,  gently  ignited,  and  weighed.  It 
is  now  dissolved  in  dilute  nitric  acid  (any  residue  being  collected, 
weighed,  and  its  weight  deducted  from  that  of  the  silver  phosphate), 
the  silver  is  precipitated  with  hydrochloric  acid,  the  filtered  solu- 
tion concentrated  to  drive  off  nitric  and  hydrochloric  acids,  and  the 
residue  diluted  with  water,  filtered,  and  made  up  to  a  known  volume. 
The  weight  of  phosphoric  acid  in  this  volume  =  weight  of  silver 
phosphate  taken  X  0*1695.  C.  F.  B. 

Precipitation  of  Phosphorus  as  Ammonium  Phosphomolybd- 
ate in  the  presence  of  Arsenic.  By  H.  C.  Babbitt  (J.  Anal.  Ohtm., 
6,  381). — The  author  has  made  experiments  on  the  estimation  of  phos- 
pliorus  in  steel  by  precipitation  as  ammonium  phosphomolybdate,  and 
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finds  tliat  if  the  temperature  of  precipitation  is  kept  at  or  below  25° 
the  presence  of  arsenic  has  no  inflaence  on  the  accuracy  of  the  phos- 
phorus determinations,  hut  at  temperatares  above  25°  arsenic  is  pre- 
cipitated in  amounts  that  increase  rapidly  with  the  temperature. 

A.  J.  G. 

Citrate  and  Molybdate  Methods  for  the  Estimation  of 
Soluble  Phosphoric  acid.  By  M.  Maercker  (Landw.  Varsuchs- 
tStat.,  41,  329 — 373). — The  paper  is  a  report  on  comparative  experi- 
ments made  by  the  two  methods  at  various  German  experimental 
stations  and  by  representatives  of  manure  manufacturers.  A  solution 
containing  a  known  amount  of  phosphates  was  made,  and  samples 
distributed  for  analysis.  With  a  view  to  avoid  errors,  the  amounts 
actually  analysed  were  in  each  case  weighed  instead  of  measured. 
Tables  of  the  results  obtained  at  the  various  stations  are  given.  The 
greatest  deviation  from  the  average  (0"1639  gram,  using  50  grams  of 
solution)  was  1'6  milligrams  by  the  molybdate,  and  Iv  milligrams  by 
the  citrate  method  ;  or,  as  1  milligram  corresponds  with  0"1  per  cent, 
of  the  superphosphate  employed,  the  greatest  deviation  would  be 
+  0'16  and  +0*17  per  cent,  respectively-  The  results  obtained  by 
the  various  analysts  generally  agreed  very  well,  but,  taking  all  to- 
gether, the  results  are  not  considered  quite  satisfactory,  and  it  was 
decided  to  repeat  the  experiment. 

In  one  case,  a  difference  was  noticed  in  molybdate  precipitates 
which  had  been  left  12  and  24  hours  respectively  after  the  mixture  of 
superphosphate  and  molybdate  had  been  kept  for  nearly  half  an  hour. 
In  the  first  case  (which  gave  an  average  result  of  0*1266  gram 
MiT'iFo.O-),  the  precipitate  was  pure  white  ;  in  the  second  case  (average 
result  0"1286  gram),  the  precipitate  was  grey- white  or  grey-blue. 
The  lower  results  with  the  white  precipitate  were  probably  the  best. 

A  solution  of  pure  sodium  phosphate  was  next  made,  and,  after  its 
strength  had  been  determined  by  evaporating  to  dryness  and  also  by 
precipitation  with  magnesia  mixture  (by  both  methods,  50  grams  was 
iound  to  contain  01676  gram  of  P2O5),  50  grams  of  a  solution  containing 
pure  iron  (2  94  grams),  pure  alumina  (224  grams),  and  pure  calcium 
carbonate  (43*90  grams  per  litre,  dissolved  ia  nitric  acid)  was  added 
to  every  litre  of  the  phosphate  solution.  On  analysis,  aa  absolutely 
correct  average  result  was  obtained.  The  citrate  method  gave  on  the 
average  0*0007  gram  too  much,  and  the  greatest  difference  between 
the  two  methods  was  l*-4  milligrams  of  phosphoric  acid.  The  citrate 
method  was,  therefore,  unhesitatingly  declared  to  be  trustworthy. 

Direct  Estimation  of  Nitrogen  in  Chili  Saltpetre. — Comparative  ex- 
periments were  made  with  the  Jodlbauer,  aluminium,  and  zinc-iron 
(Kiihn)  methods.  It  was  decided  that  all  three  liiethods  (the 
aluminium  method  being  modified)  are  good,  but  Kiihn's  method 
was  recommended  on  account  of  the  ease  and  quickness  with  which 
it  is  worked.  The  method  is  as  follows  : — The  nitrate  (10  grams)  is 
dissolved  in  water  (1  litre),  and  50  c.c,  of  the  filtered  solution  put 
"vv'ith  water  (120  c.c.)  and  aqueous  soda  (1*3  sp.  gr.,  80  c.c.)  in  an 
Erlenmeyer  flask  of  750  c.c.  capacity.  Zinc-dust  (5  grams)  and 
powdered  iron  (ferrutu  liinatum  pulv.,  5  grams)   are  then  added,  the^ 


288  ABSTRACTS  OF  CHEMICAL  PAPER?. 

flask  connected  wifch  a  condenser,  nnd  the  whole  left  for  one  hour. 
About  100  c.c.  is  then  quickly  distilled  off  into  add.  A  sketch  of  the 
apparatus  is  given,  by  means  of  which  six  distillations  can  go  on  at 
onqe.  The  flasks  are  provided  with  suitable  bulbs  to  prevent  the 
splashing  over  of  any  soda.  The  condensing  tubes  are  of  tin.  The 
ends  of  the  condenser  do  not  dip  into  the  acid,  but  the  receivers  are 
provided  with,  safety  tubes  containing  acid  (the  same  as  that  in  the 
receivers),  which  is  eventually  washed  back  into  the  flasks. 

Decomposition  of  Basic  Slag  hy  means  of  Hydrochloric  acid  and  of 
Sulphuric  acid. — The  results  of  several  experiments  in  which  hydro- 
chloric acid  and  sulphuric  acid  respectively  were  used  were  decidedly 
against  the  use  of  the  former  acid,  which,  under  some  conditions, 
gives  too  high  results.  It  was  therefore  decided  to  use  sulphuric 
acid.  The  formation  of  crusts  is  avoided  by  adding  a  little  sand  to 
the  acid  ;  this  causes  the  acid  liquid  to  boil  with  more  motion. 

N.  H.  M. 

Estimation  of  Phosphoric  Anhydride    in    Basic    Slag.    By 

G.  Mancuso-Lima  {Staz.  Sper.  Agrar.,  21,  225— 228).— The  finely 
powdered  slag  (2  ^rams)  is  put  into  a  flat  dish  and  treated  with 
sulphuric  acid  (25  c.c.)  diluted  with  half  its  volume  of  water, 
stirring  quickly  with  a  glass  rod ;  the  pasty  mass  thus  formed  is  left 
for  about  two  hours,  treated  with  w^arm  water,  filtered,  and  washed. 
Milk  of  lime  free  from  phosphates  is  then  added,  the  whole  shaken, 
and,  when  alkaline,  it  is  heated  for  about  half  an  hour  on  a  water 
bath,  treated  with  nitric  acid  until  the  lime  precipitate  is  redissolved, 
allowed  to  cool,  and  filtered.  The  solution  is  precipitated  with 
ammonium  molybdate,  and  the  analysis  continued  in  the  usual 
manner.  The  method  was  compared  with  Olivieri's  method,  with  that 
proposed  by  Martinotti,  and  with  the  Italian  official  method,  a  mixture 
of  known  composition,  containing  sodium  phosphate  (5  grams),  iron 
(2  grams),  manganese  (2  grams),  and  potassium  silicate  (1  gram) 
being  employed.  With  the  exception  of  the  official  method,  which 
gave  results  nearly  50  per  cent,  too  low  (owing  to  the  formation  of 
basic  iron  phosphate),  the  different  methods  gave  fairly  concordant 
results:  Olivieri,  08605;  Martinotti,  0*8948;  and  Mancuso,  0-830 
gram.  The  actual  amount  was  0*835  gram.  The  three  methods  were 
then  tried  with  the  same  slag,  Martinotti's  method  being  slightly 
modified  in  order  to  save  time.  Two  grams  of  the  slag  was  treated 
with  20  c.c.  of  strong  hydrochloric  acid  and  evaporated  to  dryness  on 
a  water  bath  ;  this  operation  was  repeated,  after  which  the  residue 
was  treated  with  fuming  hydrochloric  acid,  dissolved  in  water,  and 
made  up  to  100  c.c.  ;  50  c.c.  of  this  was  treated  with  ammonium 
citrate  (120  c.c.)  and  ammonia  (30  c.c.)  ;  100  c.c.  was  then  precipitated 
with  magnesia  mixture.  The  results  were  all  very  similar.  The 
author  prefers  his  method  as  being  quicker.  N.  H.  M. 

Estimation   of  Phosphoric  Anhydride    in    Basic   Slag.    By 

D.  Mahtelli  (Staz.  Sper.  Agrar.,  21,  453 — 455). — The  autlior  has 
compared  the  methods  of  Martinotti  (Staz.  Sper.  Agrar.,  19,  614), 
Olivieri  (ihid.y    20,   159),  and  Mancuso-Lima   (preceding   abstract) 
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with  that  given  by  Konig  in  his  Untersuchung  landw.  und  gewerhe- 
wichtiger  Stoffe  (Berlin,  1891,  pp.  178 — 179,  and  163).  He  considers 
the  methods  described  by  Konig  to  be  the  best,  as  effecting  a  saving 
both  of  time  and  reagents.  N.  H.  M. 

Eschka's  Process   for  the   Estimation   of  Sulphur.     By  F. 

HuNDESHAGEN  (Ghem.  Zeit.,  16,  1070 — 1071). — Eschka  has  recom- 
mended igniting  coal  with  a  mixture  of  sodium  carbonate  and  mag- 
nesium oxide,  whereby  the  sulphur  is  converted  into  sodium  sulphate. 
The  author,  however,  has  noticed  that,  even  with  the  greatest  care, 
there  is  au  appreciable  loss  of  sulphur,  sometimes  as  much  as  6  per 
ceut.  of  the  total  amount.  In  fact,  when  analj'sing  samples  of  coal 
rich  ill  sulphur,  part  of  this  escapes  as  hydrogen  or  ammonium 
sulphide,  easily  detectible  by  lead  paper. 

If,  however,  potassium  carbonate  is  used  instead  of  the  sodium 
compound,  no  loss  of  sulphur  need  be  feared.  The  author  now  pro- 
poses the  following  plan  : — A.  mixture  is  prepared,  consisting  of 
2  parts  of  magnesium  oxide  and  1  part  of  calcined  potassium 
carbonate.  For  1  part  of  coal,  2  parts  of  this  mixture  are  used, 
three-fourths  of  which  is  intimately  mixed  with  the  coal,  whilst  the 
remainder  is  sprinkled  on  the  top.  The  operation  seldom  takes 
more  than  half  an  hour.     The  test  analyses  are  satisfactory. 

L.  DE   K. 

Influence  of  the  Sulphur  contained  in  Coal  Gas  on  the 
Estimation  of  Sulphur  by  Fusion.  By  J.  D.  Van  Leeuwen  (Rec. 
Trav.  Ghim.,  11,  103 — 105). — The  best  fusing  mixture  is  stated  to  be 
that  recommended  by  Bockmann,  namely,  potassium  chlorate  (1  part) 
and  sodium  carbonate  (6  parts).  The  author's  results  confirm  those 
obtained  by  others,  that,  by  employing  a  coal-gas  flame  for  the 
fusion,  the  percentages  of  sulphur  found  are  too  high.  A.  R.  L. 

Gravimetric  Estimation  of  Sulphuric  acid.  By  M.  Ripper 
(Zeit.  aiiorg.  Ghem.,  2,  36 — 44). — The  usual  method  is  vitiated  by  tho 
fact  that  the  precipitated  barium  sulphate  carries  down  other  matters, 
notably  potassium  salts,  Avith  it,  and  these  are  not  readily  removed  by 
washing;  and  also  by  the  fact  that,  when  ignited  with  the  filter  paper, 
some  of  the  sulphate  is  reduced  to  sulphide.  When  the  total  amount 
of  sulphate  is  small,  the  consequent  error  may  even  reach  20  per  cent, 
of  the  whole ;  if  the  modifications  described  below  be  adopted,  it  does 
not  exceed  03  per  cent.  The  washed  precipitate  is  brought,  whilst 
still  moist  on  the  filter,  into  a  platinum  crucible,  and  there  burned. 
The  ash  is  then  treated  with  bromine  water  drop  by  drop,  till  the  red 
colour  of  the  bromine  is  permanent;  by  this  means  any  sulphide  that 
may  have  been  formed  is  reconverted  into  sulphate.  Another  drop 
or  two  of  bromine  water  and  10 — 15  c.c.  water  are  now  added,  the 
whole  is  heated  on  the  water-bath  until  the  bromine  has  been  driven 
off,  2 — 3  drops  of  hydrochloric  acid  are  added,  and  the  warming  con- 
tinued for  10  minutes.  The  precipitate  in  the  crucible  is  now  washed 
several  times  by  decantation,  the  wash-water  being  poured  off  through 
a  small  fi.lter ;  other  substances  carried  down  with  the  barium  sulphate 
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are  thus  removed.  The  filter  is  placed  in  the  crucible,  the  Mliole 
ignited,  and  the  residue  treated  witli  a  drop  of  bromiue  water,  or  of 
dilute  sulphuric  Hcid,  again  ignited,  and  weighed.  C.  h\  B. 

Volumetric  Estimation  of  Sulphuric  acid  in  Sulphates.    By 

A.  V.  As  BOTH  (Chem.  Zeit.,  16,  922). — The  author  has  tried  the  process 
recommended  by  StoUe  (compare  this  vol.,  ii,  188),  but  has  found 
1  hat  a  solution  of  b  irium  chromate  in  dilute  hydrochloric  acid  docs 
3iot  keep,  but  rapidly  decomposes,  and  will  then,  after  addition  of 
ammonia,  contain  barium  chloride.  Experimenting  on  pure  potassium 
salphate,  usin^r  a  barium  chromate  solution  24  hours  old,  the  author 
only  found  87  per  cent,  of  K2SO4;  and  when  using  a  five  days  old 
solution,  the  percentage  fell  to  55'1  per  cent.  With  a  freshly -prepared 
bolution,  good  results  may  probably  be  obtained.  L.  de  K. 

Estimation  of  Carbonic  Anhydride  in  the  Air  of  Buildings. 
By  A.  H.  G  ILL  {Analyst,  17,  184 — 186) — The  air  to  be  tested  is  draw^n 
into  a  bottle  by  means  of  bellows  The  bottle,  which  should  be  per- 
jectly  clean  and  dry,  should  hold  4  or  8  litres,  and  be  fitted  with  a 
rubber  stopper  carrying  a  glass  tube  closed  by  a  small,  unperforated 
lubber  nipple.  50  c.c.  of  standard  barium  hydroxide  is  run  in 
r  ipidly  from  a  burette,  the  tip  passing  entirely  through  the  tube  in 
the  stopper ;  the  nipple  is  replaced  and  the  solution  spread  completely 
over  the  sides  of  the  bottle,  while  waiting  three  minutes  for  the 
draining  of  the  burette  before  reading.  The  bottle  is  now  placed 
upon  its  side,  and  shaken  at  intervals  for  40 — 60  minutes.  At  the 
time  when  the  baryta  is  added,  the  temperature  and  pressure  should 
lie  noted.  At  the  end  of  the  above  period,  the  bottle  is  well  shaken, 
the  cap  is  removed  from  the  tube,  and  the  bottle  is  quickly  inverted 
over  a  50  c.c.  glass  stoppered  bottle,  so  that  the  solution  shall  come 
iu  contact  with  the  air  as  little  as  possible.  Without  waiting  for  the 
bottle  to  drain,  15  or  25  c.c.  of  the  baryta  water  is  withdrawn  with  a 
pipette,  and  at  once  titrated  with  sul[)huric  (not  oxalic)  acid,  using 
rosolic  acid  as  indicator.  The  acid  is  made  of  such  a  strength  that  1  c.c. 
equals  1  milligram  of  carbonic  anhydride;  therefore  the  difference  in 
the  number  of  c.c.  of  acid  lequired  to  neutralise  50  c.c.  of  baryta  water 
before  and  after  absorption  gives  the  number  of  milligrams  of  carb- 
onic anhydride  in  the  bottle. 

In  very  correct  analyses,  notice  should  be  taken  of  the  amount  of 
moisture  present  in  the  air.  L.  de  K. 

Estimation  of  Rubidium  by  the  Spectroscope.  By  F.  A. 
GooCH  and  J.  I.  Phinney  {Amer.  J.  Sci.,  263,  392-400).— Gooch 
and  Hart  (Abstr.,  1892,  913)  have  successfully  estimated  small 
quantities  of  potassium  by  means  of  the  spectroscope.  The  authors 
have  endeavoured  to  apply  the  idea  to  the  estimation  of  rubidium. 
8  )dium  was,  curiously  enough,  found  to  increase  the  brightness  of 
the  potassium  line,  and  now  it  seems  that  it  also  remarkably  increases 
tne  brightness  of  the  rubidium  line.  Potassium  has  an  effect  similar 
to  that  of  sodium.      Too  large  proportions  of  either  sodium  or  potass- 
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ium    chloride   are   however   injurious,  but    may   be    got   rid    of   by 
precipitation  with  alcohol. 

Whilst  the  estimation  of  potassium  gave  very  satisfactory  results, 
the  errors  introduced  when  estimating  rubidium  are  manifestly''  large  ; 
but  if  the  question  is  the  estimation  of  only  a  few  milligrams  of  the 
metal,  the  authors  think  that  for  want  of  a  better  process,  the 
spectroscopic  test  may  prove  of  some  value.  L.  de  K. 

Estimation  of  Calcium  in  Basic  Slag.  By  A.  F.  Holleman 
(Chem.  Zeit.,  16,  1471— 1472).— The  author  has  found  that  when 
estimating  lime  in  a  ferruginous  substance,  like  basic  slag,  a  com- 
bination of  Classen's  and  Jones'  methods  should  be  employed.  60c.c. 
of  the  solution,  containing  1  gram  of  sample,  is  concentrated  to  a 
small  bulk,  and  then  mixed  with  20  c.c.  of  a  solution  of  potassium 
oxalate  (1 — 3).  After  digesting  on  the  water-bath  for  about  10 
minutes,  the  calcium  oxalate  is  collected,  and  washed  with  hot 
water  until  the  washings  are  free  from  oxalate.  The  precipitate  is 
now  washed  oft*  the  filter,  and  then  dissolved  in  15  c.c.  of  hydrochloric 
acid.  To  avoid  loss,  the  filter  must  also  be  rinsed  with  a  little  weak 
acid.  After  evaporating  down  to  25  c.c,  10  c.c.  of  dilute  sulphuric 
acid  (1 — 5)  is  added,  and  then  150  c.c.  of  alcohol.  After  a  few  hours 
the  calcium  sulphate  is  collected  on  a  filter  and  washed  with  alcohol 
until  the  washings  give  no  colour  wdth  methyl-orange.  The  sulphate 
is  then  heated,  with  the  usual  precautions,  to  constant  weight.  The 
test  analyses  prove  the  remarkable  accuracy  of  the  process. 

L.   DE  K. 

Quantitative  Separation  of  Strontium  and  Calcium  Nitrates 
by  means  of  Amyl  Alcohol.  By  P.  E.  Browning  (Amer.  J.  ISci., 
266,  462— 463).— The  author  (compare  Abstr.,  1892,  916)  recom- 
mended boiling  about  0*5  gram  of  the  mixed  nitrates  with  two 
successive  portions  of  30  c.c.  of  amyl  alcohol.  He  now  states  that 
10  c.c.  each  time  is  quite  sufficient,  which  lessens  the  allowance  for 
the  solubility  of  strontium  nitrate.  L.  DE  K. 

Quantitative  Separation  of  Earlum  and  Strontium  by  the 
action  cf  Amyl  Alcohol  on  their  Bromides.  By  P.  E.  Browning 
{Amer.  J.  Sci.,  264,  459—462). — The  author  has  found  that  10  c.c. 
of  amyl  alcohol  dissolves  only  an  amount  of  barium  bromide  equiva- 
lent to  00013  gram  of  barium  oxide ;  whilst,  in  the  case  of  calcium, 
as  much  as  0  2  gram  is  dissolved.  The  author  has  founded  on  this 
f.ict  an  excellent  method  for  separating  the  two  metals,  the  modus 
operandi  being  very  similar  to  the  one  previously  described  (compare 
j^bsti'.,  189-!,  915).  After  the  bromides  have  been  separated  by  the 
amyl  alcohol,  they  cannot  be  conveniently  weighed  as  such,  but  must  be 
converted  into  sulphates.  The  amylic  solution  of  the  strontium  may 
be  precipitated  at  once  with  sulphuric  acid,  after  adding  sufficient 
alcohol  to  get  a  convenient  mixture.  As  the  barium  bromide  is  not 
quite  insoluble,  the  weight  of  the  barium  sulphate  will  be  a  trifle  too 
low,  whilst  that  of  the  strontium  will  be  a  little  too  high;  the  neces- 
sary corjection,  therefore,  has  to  be  made.  L.  de  K. 
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Detection  and  Estimation  of  Minute  Quantities  of  Lead  in 
the  presence  of  Copper  and  Iron.  By  b'.  L.  Tked  (Analyst,  17, 
142 — 148). — The  most  delicate  reaction  for  both  lead  and  copper  i«, 
no  doubt,  ammonium  sulphide,  and  the  amount  present  can,  of 
course,  be  estimated  colorimetrically  by  comparison  with  known 
quantities.  The  objection  to  the  use  of  ammonium  sulphide  is, 
however,  that  it  does  not  distinguish  between  the  two  metals.  To 
effect  this  distinction,  the  author  makes  use  of  the  well-known  fact 
that  copper  is  not  affected  by  ammonium  sulphide  in  presence  of 
potassium  cyanide.  To  test  for  lead  in  lemonade,  for  instance,  a 
measured  quantity  of  the  liquid  is  placed  in  a  cylinder  or  white  basin, 
and  after  adding  a  few  c.c.  of  ammonia,  mixed  with  a  few  drops  of 
solution  of  potassium  cyanide.  If  now  a  drop  of  ammonium  sulphide 
is  added  the  lead  is  precipitated,  but  not  the  copper  or  iron. 

Lead  may  also  be  detected,  but  not  estimated,  in  tartaric  acid  by 
burning  this  substance  and  digesting  the  ash  with  strong  sulphuric 
acid,  which  will,  of  course,  convert  any  lead  into  sulphate  and  dissolve 
it ;  the  author  discovered,  some  years  ago,  a  most  delicate  test  for 
lead  in  sulphuric  acid,  consisting  in  adding  a  drop  of  hydrochloric 
acid,  or  a  crystal  of  common  salt.  Any  lead  is  precipitated  as  chloride, 
giving  a  peculiar  pearly  opalescence.  L.  de  K. 

Volumetric  Estimations  and  Separations  by  means  of 
Potassium  Ferrocyanide  and  Perricyanide.  By  C.  Luckow 
(Ghem.  Zeit,  16,  1428—1429;  1449— 1450).— The  author  (compare 
Abstr.,  1892,  1129,  1527)  gives  numerous  instances  where  his  process 
is  useful  for  the  quantitative  estimation  of  a  mixture  of  metals.  As 
an  example  may  be  quoted  the  estimation  of  the  constituents  of  an 
alloy  of  copper  (5  per  cent.),  antimony  (10  per  cent.),  and  tin  (85 
per  cent.).  1*2  grams  of  the  alloy  was  dissolved  in  12  c.c.  of  a 
mixture  of  3  vols,  of  hydrochloric  acid  (sp.  gr,  1*12)  and  1  vol.  of 
nitric  acid  (sp.  gr.  1'2),  with  the  aid  of  a  gentle  heat.  Potassium 
chlorate  Avas  now  added  until  the  liquid  had,  even  after  10  minutes,  a 
decided  odour  of  chlorine,  showing  that  all  the  antimony  had  passed 
into  the  highest  state  of  oxidation.  After  cooling  and  adding  a  littlo 
solution  of  tartaric  acid,  the  mixture  was  put  into  a  100  c.c.  flat^k,  the 
beaker  rinsed  with  some  more  tartaric  acid,  and  the  whole  made  up 
to  the  mark.  25  c.c.  of  this  solution  (=  0'3  gram  alloy)  was  mixed 
with  10  c.c.  of  dilute  sulphuric  acid  (1—10),  and  the  copper  was 
roughly  titrated  with  a  solution  of  potassium  ferricyanide,  1  c.c. 
of  which  represented  0*00474  gram  of  Cu.  The  experiment  was 
now,  of  course,  repeated,  and  it  was  found  that,  after  making  an 
allowance  of  04  c.c,  3"3  c.c.  of  ferricyanide  was  required,  which 
gave  5*2  per  cent,  of  copper  instead  of  5  per  cent.  10  c.c.  of 
the  solution  (=  0*12  gram  alloy)  was  mixed  with  10  c.c  of  dilute 
sulphuric  acid,  and  then  with  8  c.c.  of  a  solution  of  potassium 
ferrocyanide,  1  c.c.  of  which  represented  0*0118  gram  of  Sn.  After 
slightly  warming  for  three  minutes,  the  liquid  had  completely  geh- 
tinised.  On  adding  0"2  c.c.  more  ferrocyanide  at  the  time,  it  was 
found  that  the  iron  test  made  its  appearance  w^hen  9  c.c.  had  been  used. 
The  experiment  was   now   most  carefully  repeated,    8'5  c.c.    ferro- 
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cyanide  being  straightway  added,  and  then  further  additions  of 
0*2  c  c.  were  made.  It  was  found  that  the  reaction  was  complete 
when  8  8  c.c.  was  used,  and  after  allowing  01  c.c.  this  made  8*7  c.c, 
which  calculated  to  metal  gave  85*5  instead  85  per  cent,  of  tin.  If 
the  antimony  was  simply  taken  from  the  difference,  the  analysis  only 
took  an  hour,  but  a  direct  estimation  was  also  performed  as  follows  : — 
50  c.c.  of  the  solution  was  mixed  with  a  decided  excess  of  potassium 
ferrocyanide.  After  filtering  and  washing  the  precipitate  with  weak 
brine,  the  antimony  was  precipitated  with  hydrogen  sulphide,  the 
precipitate  dissolved  in  sodium  sulphide  and  then  electrolysed.  94 
per  cent,  of  antimony  was  obtained. 

With  a  little  ingenuity,  the  process  described  by  the  author  maybe 
so  altered  as  to  suit  the  assay  of  almost  any  kind  of  alloy.  For  the 
benefit  of  those  who  might  like  to  try  the  method,  the  author  has  con- 
structed a  very  useful  table,  showing  the  properties  of  the  various 
metallic  ferrocyanides  and  ferricyanides.  L.  de  K. 

Detection  of  Mercury  in  the  Organism.  By  E.  Ludwig  (Chem. 
Cenfr.,  1892,  ii,  941;  from  Fharm.  Post,  25,  1099— IIOI).— The 
organs  are  finely  divided,  weighed,  and  boiled  for  some  hours  with 
an  equal  weight  of  20  per  cent,  hydrochloric  acid,  then  cooled  to  60°, 
and  potassium  chlorate  added  in  portions  of  half  a  gram,  whereby  the 
dark  liquid  becomes  clear ;  it  is  then  cooled,  thrown  on  a  filter,  the 
residue  washed  with  water,  and  5  grams  of  zinc  dust  added  to  the 
filtrate,  which  is  then  vigorously  stirred  for  five  minutes.  It  is  kept  for 
some  hours  with  repeated  agitation  and  a  second  portion  of  zinc  dust 
is  then  added  with  vigorous  stirring.  The  zinc  is  allowed  to  settle, 
the  clear  liquid  poured  off,  the  residue  washed,  first  with  water,  then 
with  the  addition  of  a  few  drops  of  aqueous  soda,  and  finally  again 
with  water.  The  residue  is  collected  on  a  glass  wool  filter,  treated 
with  alcohol  to  remove  water,  and  dried  by  suction  in  a  stream  of  air. 
The  mercury  is  then  separated  from  the  zinc  dust  by  distillation  and 
recognised  as  usual.  A.  J.  G. 

Estimation  of  Aluminium  in  Steel,  Bronze,  and  Ferro- 
aluminium.  By  P.  Rozycki  (Chem.  Oe7iir.,  1892,  ii,  104?  ;  from  Mon. 
Sci.,  6,  ii,  815). — 0'2  to  2  grams  of  the  finely  divided  alloy  is  placed  in  a 
platinum  boat  in  a  porcelain  tube,  and  slowly  heated  to  redness  in  a 
current  of  oxygen.  When  the  oxidation  is  completed,  the  mass  is 
ignited  in  a  current  of  hydrogen  chloride,  when  only  the  alumina,  mixed 
with  silica,  remains.  The  silica  can  be  removed  by  treatment  with 
hydrofluoric  acid  and  subsequent  ignition.  A.  J.  G. 

Behaviour  of  Ferric  Oxide  in  Soil  and  Rocks.  By  R.  Sachsse 
and  A.  Becker  (Landw.  Versuchs-Stat.,  41,  453 — 466). — Ferric  oxide 
(not  as  silicate)  in  soils  can  be  estimated  by  reducing  with  hydrogen, 
and  measuring  the  hydrogen  which  is  evolved  by  the  action  of  the 
reduced  iron  on  an  acid.  The  substance  containing  iron  is  weighed 
in  a  platinum  boat,  the  boat  put  into  a  wide  glass  tube  and  heated  in 
a  stream  of  hydrogen.     While  this  is  going  on,  water  is  boiled  in  the 
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flask  A  (see  fig.)  to  drive  out  the  air;  when  the  reduction  of  the  ferric 
oxide  is  complete,  the  boat  is  slipped  out  of  the  tube  into  the  flask 
^vithout  interrupting  the  hydrogen  evolution.  The  flask  is  closed 
■with  a  cork  provided  wnth  a  funnel  tube,  I?,  and  a  delivery  tube,  C  ;  the 
tap  a  is  opened,  and  the  tube  b  connected  with  a  carbonic  anhydride 
apparatus  from  wbich  carbonic  anhydride  is  passed  into  A  until  all 
the  air  is  displaced.  The  end  of  the  tube  C  is  now  placed  under  the 
measuring  tube  D,  and  the  clamp/  and  the  tap  a  closed.  The  funnel 
is  filled  with  dilute,  boiled  sulphuric  acid,  the  cork  of  b  replaced  and 
connected  with  the  carbonic  anhydride  apparatus.     The  burner  under 


A  is  lighted  and  acid  let  in.     By  continued  boiling  all  the  hydrogen 
is  driven  into  D.      The  measuring  tube  is  then  placed  in  a  tall  cylinder 
of  water,  the  volume  of  gas  read  and  reduced  to  0°  and  760  mm. 
If  the  substance   analysed  contains  silicates,  these   may  be  partly 
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decomposerl  witli  formntion  of  ferric  sulphate.  This  will  rec!i<=;solve 
a  part  of  the  mehallio  iron  and  yield  ferrous  oxide.  In  this  CRse  the 
contents  of  the  flask  are  cooled  in  an  atmosphere  of  carbonic  an- 
hydride, mnde  np  to  500  c.c,  of  whicli  250  c.c.  is  quickly  filtered  and 
titrated  with  permancranate.  Some  silicates,  such  as  the  micas,  ^ive 
ferrous  oxide  with  hot  dilute  sulphuric  acid.  A  correction  for  this  is 
made  by  making  one  or  more  determinations  without  previously 
reducing  with  hydrog-en. 

Good  results  were  obtained  with  pure  ferric  oxide;  the  introduc- 
tion of  ferric  oxide  with  the  sulphuric  acid  had  no  injurious  effect. 
Good  results  were  also  obtained  with  ferric  oxide  mixed  with  biotite. 
With  laterite  and  with  two  red  soils  no  results  could  be  obtained 
which  were  at  all  concordant;  this  was  not  due,  as  was  shown  by 
direct  experiments,  to  the  presence  of  hydrated  silica,  nor  was 
snfhcient  organic  matter  present  to  account  for  the  great  differences. 
By  prolonged  heating  of  the  red  soil  practically  the  whole  of  the  ferric 
oxide  disappenred.  This  can  only  be  explained  hy  the  assumption 
that  the  ferric  oxide  was  found  in  the  soil  as  hydrated  silicates  or  iron- 
kaolin;  this  would  be  reduced  by  hydrogen,  but  by  ignition  would  be 
rendered  difficultly  decomposable. 

Both  ferric  and  ferrous  oxides  (especislly  ferrous)  when  ignited 
with  hydrated  silicates  partly  decompose,  becoming  at  the  same 
time  converted  into  silicates.  This  was  shown  to  be  the  case  by 
heating  mixtures  of  ferric  oxide  with  kaolin,  apophyllite,  and  analcime 
respectively;  with  elaolite  the  reaction  did  uofc  take  plare,  and  the 
whole  of  the  iron  was  removed.  N.  H.  M. 

Detection  of  Gold  in  Dilute  Solution.  By  T.  K.  Rose  (Chpm. 
Neivs,  66,  271). — The  purple  of  Cassius  reaction  may  be  successfully 
applied  in  a  test-tube  to  detect  gold  in  solutions  containinsr  as  little  of 
this  metal  as  1  in .  4,000,000,  whilst  with  more  dilute  s-dutions,  by 
employing  a  greater  bulk  of  liquid  (3  litres  or  so)  and  pouring  it, 
when  heated  to  boiling,  into  a  large  beaker  containing  10  c.c.  of  a 
saturated  aqueous  solution  of  stannous  chloride,  acidified  with  hydro- 
chloric acid,  so  as  to  mix  the  two  liquids  as  rapidly  as  possible,  a 
distinctly  purple  precipitate  has  been  obtained  with  a  1  per 
100,000,000  solution.  The  reaction  is  not  disturbed  by  the  presenca 
of  sodium  chloride,  calcium  sulphate,  potassium  chloiide,  potassium 
bromide,  or  ammonium  chloride,  either  separately  or  all  together  ;  it 
may  be  applied,  therefore,  fur  testing  sea  water  for  gold  precipitable 
by  stannous  chloride.  D.  A.  L. 

Volumetric  Estimation    of    Sulphates  in    Potable  Waters. 

—By  D.  Vjtali  (L'Orosi,  1892,  260— 262).— The  volumetric  process 
devised  by  the  author  for  estimating  the  metals  of  the  alkaline  earths 
(Abstr.,  1892,  1521)  is  applicable  in  a  rever>ed  form  to  the  determina- 
tion of  dissolved  sulphates.  A  known  volume  of  N/10  barium  chloride 
solution  is  added  to  the  liquid  to  be  titrated,  the  barium  sulphate 
filtered  off,  and  one-half  of  the  volume  of  the  liquid  before  filtration 
collected.  The  excess  of  barium  in  this  is  then  found  by  titration 
with  N/10  sodium  carbonate  solution  as  described  in  the  paper  above 
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mentioned.     The  solution  mnst  be  neutral  and,  of  coarse,  free  from 
substances  which  precipitate  barium. 

For  the  estimation  of  sulphates  in  potable  waters,  500  c.c.  of  the 
boiling  water  is  made  alkaline  with  sodium  carbonate  solution  ;  after 
filtration,  the  filtrate  and  washings  are  evaporated  to  50  c.c.  and  the 
boiling  solution  accurately  neutralised  with  acetic  acid.  25  c.c.  of 
N/10  barium  chloride  solution  is  now  added  and  the  solution 
filtered  ;  one-half  the  previous  volume  of  the  solution  is  collected  and 
the  excess  of  barium  estimated  by  titration  with  sodium  carbonate 
solution.  No  allowance  is  made  for  the  volume  of  the  barium 
sulphate  precipitate.  W.  J.  P. 

Cyanogen  Iodide  and  Sodium  Thiosulphate.  By  C.  Meineke 
(Zeit.  anorg.  Chem.,  2,  157— 164).— E.  v.  Meyer  (Abstr.,  1888,  242) 
stated  that  cyanogen  iodide  is  decomposed  by  hydrogen  iodide  and  by 
sulphurous  acid,  and  proposed  to  make  use  of  these  reactions  for  the 
volumetric  estimation  of  cyanogen  iodide.  He  did  not,  however,  adduce 
experimental  proof,  but  this  is  now  brought  forward  by  the  author 
as  regards  the  more  complicated  reaction  between  cyanogen  iodide  and 
sodium  thiosulphate.  A  known  weight  of  cyanogen  iodide,  dried 
over  sulphuric  acid  and  subsequently  sublimed  at  the  lowest  possible 
temperature,  was  dissolved  in  a  known  weight  of  water,  and  potassium 
iodide  (1  gram)  and  hydrochloric  acid  (sp.  gr.  1*12 ;  1  c.c.)  added  to 
weighed  quantities  of  the  solution,  containing  0*3 — 0*4  gram  of 
cyanogen  iodide ;  the  liberated  iodine  was  then  estimated  by  ascer- 
taining the  weight  of  a  standard  solution  of  sodium  thiosulphate 
required  to  reduce  it.  The  results  obtained  were  in  accordance  with 
the  equation  2CNI  +  4NaoS203  +  2HC1  =  2Na2S406  +  2NaCl  + 
2NaI  +  2HCN.  In  neutral  solutions,  however,  cyanogen  iodide 
(3  mols.)  reacts  with  sodium  thiosulphate  (5  mols.),  giving  rise  to 
sodium  sulphate  (1  mol.).  The  author  believes  that  the  last-named 
salt  is  produced  by  a  secondary  reaction  between  the  alkali  cyanide 
and  tetrathionate. 

Potassium  cyanide  may  be  titrated  with  standard  acid  and  methyl- 
orange,  the  liberated  hydrogen  cyanide  being  without  action  on  the 
indicator.  A.  R.  L. 

Estimation  of  Cyanogen  in  Iodine.  By  C.  Meixeke  (Zeit. 
anorg.  Chem.,  2,  168 — 174). — The  author  finds  that  cyanogen  maybe 
estimated  in  iodine  (1)  by  ascertaining  the  difference  in  titrating 
with  thiosulphate  in  acid  and  neutral  solutions,  (2)  by  gravimetric- 
ally  determining  the  amount  of  sulphate  produced  on  reducing  the 
cyanogen  iodide  in  neutral  solution  (compare  preceding  abstract). 
The  results  are  not  very  accurate.  A.  R.  L. 

Detection  of  Cyanogen  in  Iodine.  By  C.  Metneke  (Zeif.  anorg. 
Chem.,  2,  165 — 167). — Varying  amounts  of  cyanogen  iodide  were 
added  to  saturated  aqueous  solutions  of  iodine,  so  that  the  total 
volume  was  20  c.c.  The  mixture  was  acidified  with  a  drop  of  dilute 
hydrochloric  acid,  and  reduced  with  such  a  quantity  of  sodium  thio- 
sulphate that  a  slight  yellow  coloration  was  left.     On  now  adding 
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ferrous  sulphate  and  alkali,  a  precipitate  of  Prussian  blue  is  formed. 
The  limit  of  the  test  was  found  to  be  1  part  of  cyanogen  in  54,000 
parts  of  water. 

When  a  neutral  solution  of  iodine  containing  cyanogen  iodide  and 
a  small  quantity  of  potaswium  iodide  is  treated  with  centinormal  thio- 
sulphate  until  the  yellow  colour  has  almost  disappeared,  and  a  0*1  per 
cent,  solution  of  starch  added,  the  well-known  iodide  of  starch  reac- 
tion becomes  apparent  after  a  while.  A  more  reddish  tone  is,  how- 
ever, obtained  than  that  produced  by  solutions  of  pure  iodine.  The 
presence  of  0"008  gram  of  cyanogen  iodide  in  20  c.c.  of  water  may 
be  detected  by  the  formation  of  a  precipitate  of  barium  sulphate  on 
adding  barium  chloride  to  the  last-mentioned  solution  after  the 
addition  of  thiosulphate  (compare  preceding  abstracts). 

A.  R  L. 

Oxidation  of  Glycerol  in  Acid  Solution.  By  S.  Salvatobi 
(Staz.  Sper.  Agrar.,  21,  130 — 140). — Experiments,  suggested  by 
Olivieri  and  Spica's  method  for  the  estimation  of  glycerol  in  wine 
(Abstr.,  1891,  369),  were  made  on  the  oxidation  of  glycerol  by  per- 
manganate:  a  solution  containing  0*1062  per  cent,  of  glycerol  was 
employed.  To  10  c.c.  of  this  solution,  acidified  with  sulphuric  acid, 
the  permanganate  was  added  as  long  as  the  colour  disappeared,  the 
addition  being  stopped  when  the  colour  produced  by  2  or  3  drops 
was  no  longer  destroyed  by  continued  heating  of  the  solution  on  a 
water-bath.  The  results  obtained  were  rather  high.  Although  the 
action  was  much  more  rapid,  similar  results  were  obtained  when  the 
solution  was  actually  boiled,  instead  of  heating  it  on  a  water-bath, 
and  also  when  increased  amounts  of  acid  were  employed.  The 
employment  of  permanganate  in  excess  gave  rise  to  increased  reduc- 
tion. Finally,  when  stronger  solutions  of  glycerol  were  used,  the 
amount  of  permanganate  reduced  was  found  to  increase  at  a  still 
greater  rate;  thus,  whilst  10  c.c.  of  0*01  per  cent,  glycerol  reduced 
10*5  c.c.  of  permanganate  solution,  the  same  amount  of  0*05  per  cent, 
glycerol  reduced  67  c.c. 

After  discussing  the  various  methods  employed  for  the  oxidation  of 
glycerol  (compare  Legler,  Chem.  Zeit.,  1886;  Cross  and  Bevan, 
Cliem.  News,  1887,  2;  and  Planchon,  Compt.  rend.,  107,  246),  the 
author  describes  the  following  methods  in  which  he  adopted  Plan- 
chon's  reaction  (Inc.  cit.) : — 

The  apparatus  consists  of  a  small,  wide-mouthed  flask,  famished 
with  a  retlux  condenser,  the  upper  end  of  which  is  connected  with 
the  upper  end  of  a  burette ;  the  lower  end  of  the  burette  is  connected 
by  means  of  india-rubber  tubing  with  a  second  tube ;  both  these  tubes 
are  connected  with  a  large  bulb.  The  barette  is  surrounded  by  a 
second  tube,  and  kept  cool  by  means  of  cold  water.  ^The  analysis  is 
carried  out  as  follows : — The  necessary  amounts  of  permanganate 
(20  c.c.  of  5  per  cent,  solution)  and  sulphuric  acid  (10  c.c.  of  30  per 
cent,  acid)  are  put  into  the  flask,  then  a  tube  containing  the  glycerol 
solution  (10  c.c.)  is  carefully  put  in,  so  as  not  to  overturn  it.  The 
flask  is  connected  with  the  condenser  and  immersed  in  cold  water. 
The  measuring  apparatus  is  then  filled  with  mercury  and  connected 
with  the  condenser.     The  same  water  is  made  to  pass  through  the 
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vessel  canfain-Tig  the  flask,  throusfh  the  condenspr,  and  thpoirj^h  tho 
buretfe  water  jacket,  so  that  the  temperature  is  everywhere  the  same. 
The  flask  is  taken  out  of  the  water-bath,  dried,  the  tube  containijig" 
the  grlycerol  overturned,  and  the  whole  of  the  contents  mixed;  the 
reaction  is  finished  in  a  minute  or  two.  The  whole  apparatus  is  aerain 
cooled,  and  the  increase  of  volume  due  to  the  carbonic  anhydride 
formed  is  read  off  and  reduced  to  0"  and  760  mm.  pressure.  A 
smaller  amount  of  glycerol  solution  may  be  employed,  but  it  is  best 
always  to  keep  to  the  amounts  of  permanganate  and  acid  already 
priven.  The  strenprth  of  glycerol  solution  may  vary  from  0*05  to 
2  per  cent.  In  analysing  wine  or  beer,  the  amount,  of  glycerol  should 
be  approximately  ascertained  before  employing  this  method. 

N.  H.  M. 

Estirnation  of  Glycerol  in  Wine  and  other  Fennented 
Liquids.  By  S.  Sat.vatort  (Staz.  Sper.  Arjrar.,  21,  141—145). — 
50  c.c.  of  red  wine  is  treated  with  basic  lead  acetRte,  the  excess 
of  lead  precipitated  by  sodium  carbonate,  and  the  filtered  liquid 
evapornted  to  about  10  c.c.  It,  is  then  treated  with  a  mixture  of 
quicklime  and  anhydrous  gypsum,  powdered,  and  extracted  with 
alcohol.  The  alcoholic  solution  is  evaporated  to  10  c.c,  mixed  with 
ether  (15  c.c),  filtered  if  necessary,  and  evaporated  to  a  small  bulk. 
Water  is  then  added  to  the  residue,  and  the  mixture  boiled  to  drive 
off  the  alcohol,  evaporated  to  about  10  c.c,  and  distilled  in  the  appa- 
ratus used  by  v.  Torrins:  (Abstr.,  1889.  735).  A  little  water  is  sub- 
sequently distilled,  in  order  to  remove  the  last  traces  of  glycerol  from 
the  neck  of  the  retort.  The  glycerol  in  the  distillate,  made  up  to 
50  cc  ,  is  determined  as  already  described  (see  preceding  abstract). 

The  same  process  is  employed  with  dry  white  wines.  With  sweet 
wines  and  beer,  100  cc.  is  used  for  the  analysis;  the  distillate  is 
made  up  to  50  cc 

The  chief  difficulty  in  the  process  is  to  get  the  w  hole  of  the  glycerol 
in  a  state  of  purity  ;  the  alcohol  is  liable  to  extract  compounds  of 
glucoses  with  lime,  which  are  not  precipitated  by  ether ;  on  the  other 
hand,  if  the  evaporation  and  precipitation  with  ether  is  repeated, 
there  will  be  a  loss  of  glycerol.  N.  H.  M. 

Metaphosphoric  acid  as  a  Precipitant  of  Proteids  in  the 
Estimation  of  Sugar  in  Milk.  By  G.  Deniges  (Bull.  Soc.  Ckim. 
[8],  7,  493 — 499). — For  the  optical  determination  of  sugar  in  milk, 
10  cc.  of  the  sample  is  mixed  with  a  5  per  cent,  solution  of  sodium 
metaphosphate  (15  c.c.^,  hydrochloric  acid  (0'8  c.c),  and  some  water 
added,  and,  after  well  agitating  the  mixture,  it  is  diluted  to"  50  c.c, 
filtered,  and  the  filtrate  examined  by  the  polarimeter  in  a  500  mm. 
tube.  Metaphosphoric  acid  is  stated  to  exert  no  influence  on  the 
rotatory  power  of  milk  sugar.  A.  R.  L. 

New  Method  for  the  Estimation  of  Grape  Sugar.    By  A.  W. 

Gerhard  (Phann.  J.  Trans.  [3],  52,  208— 210).— When  to  a  volum.^ 
of  Fehling's  solution  there  is  added  just  snfiicient  pot.nssinm  cyanide 
to  discharge  the  blue  colour,  and  the  liquid  is  mixed  with  a  second 
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equal  volume  of  Fehliug's  solution,  grape  sugar  will  produce  no  pre- 
cipitate in  the  boiling  mixture,  bub  its  gradual  addition  causes  a 
steady  disappearance  of  the  blue  colour,  and  at  the  sharp  end  change 
the  glucose  value  will  be  found  approximately  equal  to  half  that  of 
ordinary  Fehling's  solution.  The  author's  explanation  is,  that  the 
double  potassium  and  copper  cyanide  formed  in  the  first  instance, 
being  a  solvent  of  the  cuprous  oxide,  prevents  its  precipitation  when 
formed  by  the  action  of  the  glucose  on  the  second  volume  of  the 
Fehling,  in  which  reduction  is  presumed  to  take  place  as  in  the 
ordinary  method.  In  practice,  he  keeps  three  solutions  in  separate 
bottles,  as  follows: — (1)  Copper  sulphate,  69"3  grams,  water  to 
500  c.c.  (2)  Rochelle  salt,  cryst.,  175  grams;  sodium  hydroxide, 
76*56  grams,  water  to  500  c.c.  (3)  Potassium  cyanide,  33  grams 
(or  a  sufficiency),  water  to  500  c.c.  For  testing,  5  c.c.  of  each 
solution  is  mixed  with  50  c.c.  of  water,  and  to  this  liquid, 
boiling  in  an  open  vessel,  the  grape  sugar  is  added  until  the  blue 
colour  disappears.  It  returns  shortly  afterwards  by  absorption  of 
oxygen  from  the  air,  but  this  does  not  affect  the  accurate  observation 
of  the  end  reaction.  In  case  any  precipitate  is  formed,  the  cyanide 
solution  must  be  strengthened.  The  author  had  kept  some  of  this 
solution  for  three  months  without  change.  In  the  discussion  follow- 
ing the  paper,  it  was  suggested  that  glycerol  might  advantageously 
replace  the  alkaline  tartrate.  K.  R. 

Estimation  of  Starch.  By  Guichard  (Bull  Soc.  CUm.  [3],  7,  554 
' — 560). — The  following  method  is  recommended  by  the  author  for  the 
estimation  of  starch  in  cereals.  The  flour  (5  grams  ?)  is  boiled  in  a 
reflux  apparatus  with  a  saturated  solution  of  oxalic  acid  (90  c.c.)  for 
a  quarter  of  an'  hour;  the  solution  now  contains  soluble  starch, 
dextrin,  and  a  little  glucose.  Nitric  acid  (10  c.c.)  is  then  added,  and 
a  portion  of  the  filtrate  boiled  for  an  hour  in  a  reflux,  apparatus  and 
polarised.  The  amount  of  glucose  thus  obtained  is  converted  into 
starch  by  multiplying  by  0*9.  The  insoluble  residue,  after  washing, 
is  free  from  starch.  The  results  need  none  of  the  corrections  that 
are  necessary  in  other  saccharification  methods,  since  only  traces  of 
nitrogenous  matters  are  dissolved,  and  much  less  cellulose  is  attacked 
than  by  the  use  of  nitric  acid  alone.  When  cellulose,  in  the  state  of 
raw  material,  is  boiled  with  nitric  acid  for  an  hour,  the  liquid  reduces 
.Fehling's  solution^  and  is  optically  active  ;  after  repeating  the  opera- 
tion several  times,  however,  with  fresh  quantities  of  acid,  a  liquid  isf 
finally  obtained  which  exerts  no  effect  on  Fehling's  solution.  The 
substances  saccharified  are  lignin,  incrusting  matters,  pectin-like  sub- 
stances, gummy  matters,  and  sugars.  Vegetable  ivory  is  more  readily 
attacked  than  any  other  cellulose  in  the  form  of  raw  material.  The 
residue  left  undissolved  from  these  operations  is  not  pure  cellulose, 
but  contains  hydrocellulose,  besides  a  small  quantity  of  nitro-com- 
pounds  which  can  be  partially  removed  by  washing  with  alcohol  and 
ether.  Hydrocellulose  is  distinguished  from  oxycellulose  by  its  in- 
capability of  fixing  colouring  matters,  but  the  two  compounds  behave 
similarly  towards  Fehling's  solution.  Sulphate  of  iron  gives  a  rusty 
precipitate  on  boiling  with  hydrocellulose.  A.  R.  L. 
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Detection  of  Wheat-flour  in  Rye-flour.  By  A.  Kleebeeo 
(Chem.  Zeit.,  16,  1072 — 1073). — The  author  recommends  the  follow- 
ing simple  method,  based  on  the  peculiar  behaviour  of  wheat  gluten. 
A  pinch  of  the  suspected  flour  is  put  on  an  object  glass,  7'5  cm.  long 
and  25  cm,  wide,  and  well  mixed  with  5  or  6  drops  of  luke-warm 
water.  It  is  very  important  there  should  be  enough  water  to  float 
the  starchy  particles,  as  the  experiment  will  fail  if  a  paste  has  formed. 
The  mixture  is  now  spread  over  § — J  of  the  object  glass,  and  a 
second  slide  is  put  over  it  in  such  a  way  that  the  free  end  of  the  one 
lies  at  the  right,  and  of  the  other  at  the  left,  side.  The  slides  are 
now  firmly  pressed  together,  wiped  dry,  and  then  passed  several 
times  over  each  other.  Already,  when  pressing  the  plates,  whitish 
superficies  make  their  appearance,  and  on  moving  the  plates  they 
readily  roll  out.  If  much  wheat-flour  is  present,  the  rods  are  long 
and  thick,  but  if  there  is  only  a  little  of  it,  they  are  short  and  thin. 
With  a  little  practice,  the  operator  will  be  able  to  easily  detect  an 
admixture  of  5  per  cent,  of  wheat-flour.  L.  de  K. 

Estimation  of  Acetone  in  Urine*  By  R.  Supino  (VOrosi,  1892, 
217 — 221). — The  action  of  iodine  and  caustic  alkali  on  acetone,  re- 
presented by  the  equation  CO(CH3)2  +  3h  +  4NaH0  =  CHI,  4- 
CHg'COONa  +  3NaI  -j-  SHgO,  forms  the  basis  of  the  following 
method  of  estimating  acetone  when  present  in  urine.  On  distilling 
the  urine,  the  acetone  comes  over  with  the  first  runnings ;  potash  or 
soda  and  a  solution  of  iodine  in  potassium  iodide  arfe  then  added  to 
this  fraction  until  the  brown  colour  is  persistent;  the  colour  is  then 
discharged  by  soda,  and  the  solution  extracted  with  ether  until  the 
aqueous  layer  loses  its  turbidity.  The  ethereal  solution  is  separated, 
evaporated  to  dryness,  the  residual  iodoform  dissolved  in  concentrated 
alcohol  and  boiled  for  20  minutes  with  caustic  soda  free  from  chloride 
in  a  reflux  apparatus,  when  the  reaction  represented  by  the  equation 
CHI3  +  4NaH0  =  3NaI  +  H-COONa  occurs.  The  alcohol  is  now^ 
evaporated,  the  aqueous  solution  acidified  with  dilute  nitric  acid,  and 
excess  of  N/10  silver  nitrate  solution  added ;  the  silver  iodide  is 
filtered  off,  and  the  excess  of  silver  nitrate  determined  by  titration 
with  standard  potassium  ferrocyanide  solution,  using  ferric  sulphate 
as  an  indicator.     The  method  gives  good  results;  W.  J.  P. 

Estimation  of  Lactic  acid  in  Milk.  By  W;  Thorner  (Chem. 
Zeit.,  16,  1469—1470;  1519— 1520).— The  author  ajrain  calls  atten- 
tion to  a  process  which  he  has  used  since  1887,  and  which  has  also 
been  independently  worked  out  by  PfeifPer.  10  c.c.  of  the  sample  is 
diluted  to  30  c.c.  with  distilled  water,  and  mixed  with  5  drops  of  a 
5  per  cent,  alcoholic  solution  of  phenolphthale'in.  Decinormal  soda 
is  now  added  from  a  delicate  burette  until  the  liquid  is  decidedly 
reddish.  If  a  milk  should  take  I  c.c.  of  the  alkali,  the  author  calls 
this  10°  of  acidity.  If  no  distilled  water  is  at  hand,  common  water 
may  be  used  after  five  minutes  boiling  to  drive  off  any  carbonic 
anhydride. 

Fresh  milk  usually  show^s  8 — 16°  of  acidity.  When  the  acidity 
reaches  22",  the  milk  coagulates  on  boiling.  L.  de  K. 
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Estimation  of  Oleic  acid.  By  O.  Hehner  (Analyst,  17,  181 — 
183). — The  author  investigated  the  well-known  process  based  on  the 
separation  of  lead  oleate  from  the  lead  salts  of  fixed  fatty  acids  by 
means  of  ether.  The  oleic  acid  obtained  by  decomposing  the 
ethereal  solution  by  means  of  hydrochloric  acid  was  in  no  case  pure, 
as  its  iodine  absorption  varied  from  58  to  100  per  cent.,  90  per 
cent,  being  its  theoretical  number.  On  the  other  hand,  the  acids 
liberated  from  the  insoluble  lead  salts  absorbed  a  considerable 
amount  of  iodine,  ranging  from  18  to  35  per  cent.,  showing  the 
presence  of  a  considerable  amount  of  oleic  acid.  The  figures  show 
most  conclusively  to  the  author's  mind  that  the  method  of  olein 
determination  founded  on  the  relative  solubilities  of  the  lead  salts  in 
ether  is  utterly  untrustworthy.  L.  de  K. 

Estimation  of  Oleic  acidb  By  L.  de  Koningh  (Chem.  News, 
65,  259), — Oleic  acid  may  be  estimated  with  great  accuracy  in  fats  of 
the  ordinary  type,  by  means  of  the  ether  method  (compare  preceding 
abstract)  ;  but,  in  order  to  get  trustworthy  results,  it  is  necessary  to 
decompose  the  insoluble  lead  salts  by  means  of  hydrochloric  acid, 
and  to  recrystallise  the  fatty  acids  so  obtained  from  hot  alcohol. 
The  mother  liquor  will  generally  contain  a  small  quantity  of  oleic 
acid,  which  may  be  t-ecovered  by  converting  it  into  a  lead  salt  and 
extracting  this  with  ether.  The  author  further  states  that  the  lead 
salts  of  stearic  and  palinitic  acids  are  absolutely  insoluble  in  cold 
ether,  and  sees  no  sufficient  cause  to  abandon  the  lead-ether  method. 

L.   DE   K. 

Estimation  of  ChOlic  acid  in  Bilei  By  Lassar-Cohn  (Ber.,  26, 
146— 151).— See  this  vol.,  ii,  220. 

Estimation  of  Fat  in  Milk  by  Babcock's  Method.    By  A.  W. 

Stokes  (Analyst,  17,  127 — 130). — This  process  is  almost  identical 
with  Leffmann  and  Beam's  method  (Abstr.,  1892,  1532).  Milk  is 
mixed  with  an  equal  bulk  of  strong  sulphuric  acid  in  a  bottle  with  a 
graduated  neck,  and,  whilst  hot,  whirled  for  eight  minutes  in  a  centri- 
fugal apparatus  making  500  revolutions  per  minute.  After  filling 
with  hot  water  to  the  biSginning  of  the  neck,  they  are  again  whirled 
for  two  minutes.  More  hot  water  is  now  added  up  to  the  top  of 
the  neck  ;  another  two  minutes  whirling  is  given,  and  the  fat  which 
by  this  time  has  collected  in  the  neck  is  read  off  without  delay. 

The  results  obtained  by  the  author  can  hardly  be  called  satis- 
factory, although  the  process  may  be  recommended  as  a  rough-and- 
ready  method.  L.  de  K. 

Babcock's  Method  of  Milk  Analysis^  By  F.  T.  Shutt  (Analyst, 
17,  227 — 229). — The  author,  who  has  extensively  used  this  process 
(see  preceding  abstract),  states  that  when  the  Babcock  test  is  made 
according  to  the  instructions  given  with  the  machine,  strictly  trust- 
worthy results  are  obtained.  His  test  analyses  are  certainly  satis- 
factory (also  compare  Abstr.,  1891,  1339).  L.  de  K. 


252  ABSTRACTS  OF  CHEMICAL  PAPERS. 

-  Estimation  of  Total  Solids  in  Milk.  By  H.  D.  Richmond 
(Analyst J  17,  225—227). — Although  the  numerous  processes  now  in 
use  ure  sufficiently  accurate  for  technical  purposes,  scientifically 
accurate  results  cannot  be  obtained.  The  author  thinks,  however, 
that  the  following  process  is  a  step  in  the  right  direction  : — 3  grams 
of  asbestos,  best  quality,  is  ignited  in  a  platinum  dish  in  a  muffle, 
and  the  whole  is  weighed.  5  grams  of  milk  is  added,  and  the  dish  is 
placed  for  two  hours  on  the  water- bath.  After  drying  for  12  hours 
in  a  water-oven  at  98°,  the  author  has  always  succeeded  in  getting  a 
perfectly  constant  weight. 

1  The  residue  serves  excellently  for  the  purpose  of  ash  estimation. 

L.  DE   K. 

Estimation  of  Butter  Fat  in  Milk.  By  L.  G.  Patterson 
(Exper.  Stat.  Becord.,  4,  267;  from  Mississ.  Stat.  Bui,  No.  21,  18il2). 
— The  method  is  a  modification  of  Beimling's.  The  Beimling  centri- 
fugal and  test  bottles  are  used,  and  the  milk  (15  c.c.)  is  treated  with 
1'5  c.c.  of  amyl  alcohol  (instead  of  amyl  alcohol  and  hydrochloric 
acid).  The  bottles  are  whirled  for  a  minute,  nearly  filled  with  hot 
water,  again  whirled  for  half  a  minute,  and  the  columns  of  fat  read 
ofF.  The  results  obtained  by  the  method  were  sometimes  higher  and 
sometimes  lower  than  those  obtained  by  the  original  method,  the 
differences  averaging  0"03  per  cent.  The  advantages  of  the  new 
method  are:  (1)  a  sharply  defined  fat  column,  (2)  the  absence  of 
charring  of  the  fat,  (3)  the  contents  of  the  bottles  never  foam  over, 
(4)  qnickness,  (5)  cheapness.  N.  H.  M. 

Volumetric  Estimation  of  Alkaloids.  By  A.  H.  Allen  (Chem. 
News,  66,  259). — The  author  points  out  that  the  neutrality  of 
phenolphthalein  towards,  and  its  application  in  the  estimation  of, 
many  alkaloids  (compare  Barthe,  this  vol.,  ii,  146)  Avas  mentioned  by 
iiim  and  commonly  known  in  1891.  When  applied  in  the  method  of 
analysis  of  a  mixture  of  cinchona  alkaloids,  in  which  the  cinchon- 
idine  is  precipitated  by  a  neutral  solution  of  sodium  potassium 
tartrate,  the  precipitate  is  washed  once  with  a  saturated  solution 
of  the  precipitant,  instead  of  with  water  as  is  usually  done,  is  then 
immersed  in  boiling  water  and  titrated  with  1^/20  alkali,  using 
phenolphthalein  as  indicator,  and  inasmuch  as  the  latter  is  neutral 
to  Rochelle  salt,  whilst  the  cinchonidine  tartrate  acts  towards  it  like 
free  tartaric  acid,  the  alkaloid  may  in  this  way  be  readily  estimated. 
Qninidine  hydriodide  can  be  estimated  in  a  similar  manner.  Methyl- 
orange,  owing  to  its  neutrality  towards  alkaloids  and  organic  bases, 
may  be  used  as  an  indicator  for  the  titration  of  these  substances, 
urea,  caffeine,  theobromine,  and  perhaps  aniline  excepted.  The  ethereal 
solution  of  the  alkaloid  is  placed  in  a  stoppered  cylinder  with  aqueous 
jnethyl-orange,  and  titrated  with  N/50  hydrochloric  acid. 

D.  A.  L. 
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Separation  and  Striation  of  Rarefied  Gases  under  the 
Influence  of  the  Electric  Discharge.  By  E.  C.  C.  Baly  {Fhil. 
Mag.  [5],  35,  200 — 204). — On  passing  an  electric  discharge  through 
a  vacuum  tube  containing  a  small  quantity  of  hydrogen,  the  hydrogen 
lines  are  only  observed  in  the  spectrum  of  the  negative  glow,  and 
not  at  all  in  the  body  of  the  tube.  This  the  author  shows  to  be  due 
to  accumulation  of  the  hydrogen  round  the  negative  pole ;  by  employ- 
ing conveniently  shaped  tubes  containing  mixtures  of  carbonic  an- 
hydride and  hydrogen  at  about  J  mm.  pressure,  so  complete  a  separ- 
ation of  the  hydrogen  ensues  that,  on  sealing  off  the  portion  of  the 
tube  containing  the  positive  pole,  it  is  found  to  show  only  a  trace  of 
hydrogen  by  spectroscopic  tests.  Mixtures  of  hydrogen  with  other 
gases,  such  as  nitrogen,  carbonic  oxide,  sulphurous  anhydride,  iodine, 
or  mercury  vapour,  behave  in  a  precisely  similar  manner  to  the  above. 
In  a  tube  containing  carbonic  oxide  and  carbonic  anhydride,  the 
former  gas  separates  at  the  negative  pole,  whilst  with  a  mixture  of 
carbonic  anhydride  and  nitrogen,  very  complete  separation  of  the 
carbonic  anhydride  occurs  ;  sulphurous  anhydride  is  separated  from 
a  mixture  of  that  gas  with  carbonic  anhydride.  Air  has  to  be  highly 
rarefied  before  separation  occurs,  and  then  the  oxygen  seems  to  go  to 
the  negative  pole ;  no  relation  could  be  established  between  the  separ- 
ation of  the  various  gaseous  mixtures  and  the  molecular  weights  of 
their  constituents. 

There  seems  to  be  some  connection  between  this  kind  of  separation 
and  striated  discharges ;  strongly  marked  striae  are  only  observed 
when  separation  occurs,  and  not  if  the  contents  of  the  tube  remain 
homogeneous.  If  the  formation  of  a  glow  round  the  negative  pole  be 
prevented  by  making  the  latter  a  mere  point,  no  striation  or  separation 
is  observed.  Pure  gases  do  not  stratify,  iodine,  sulphur,  arsenic, 
and  mercuric  iodide  giving  only  a  phosphorescence  throughout  the 
tube.  Hydrogen,  prepared  in  a  state  of  considerable  purity,  showed 
but  traces  of  striation.  The  author  concludes  that  pure  hydrogen 
would  not  stratify  at  all,  and  that  striation  generally  is  due  to  the 
separation  of  two  gases,  W.  J.  P. 

Atomic  Refractions  of  the  Elements  with  respect  to  Sodium 
Light.  By  F.  Zecchinj:  (Gazzetta,  22,  ii,  592— 604).— The  increasing 
application  of  Pnlfrich's  total  refractometer  to  the  determination  of 
refraction  constants  renders  a  knowledge  of  the  atomic  refractions  of 
the  elements  with  respect  to  the  D  ray  of  great  importance.  The 
author  has  therefore  calculated  these  constants  from  a  large  number 
of  measurements  made  on  organic  compounds  by  several  observers, 
and  has  tabulated  the  results  in  the  present  paper.  The  following 
table  contains  the  values  thus  arrived  at : — 
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d 

€arbon 471 

Hydrogen 1"47 

Alcobolic  oxygen . .  2*65 
Aldehydic  ,,  . .  3-33 
Chlorine lO'OS 


ni)  —  1 
d 

Bromine 15*34 

Iodine 25-01 

Increase  for  each 

double  bond 2-G4 

W.  J.  P. 


Molecular  Refraction  and  Dispersion.  By  J.  H.  Gladstone 
{VUl.  Mag.  [5],  35,  204— 210).— The  author  has  measured  the 
refraction  constants  of  ferropentacarbonyl  (compare  Abstr.,  1891, 
1322),  and  considers  that  his  results  favour  Mond's  suggestion  that 
this  substance  is  a  ring  compound  having  the  constitution 

The  molecular  refraction  for  the  a  hydrogen  line  is  about  68'5,  and 
the  molecular  dispersion  between  the  7  and  a  hydrogen  lines  is 
Q-Q ;  the  molecular  dispersion  of  each  carbonyl  group  is  1'3,  the  value 
shown  by  this  group  in  nickel  tetracarbonyl  (compare  Armstrong, 
Proc,  1893,  57). 

The  author  has  calculated  the  atomic  refractions  of  indium  and 
gallium  from  the  later  observations  of  Soret  on  the  alums  of  these 
metals  {Arch.  Sci.  Phys.  Nat.,  Geneve,  14,  96).  For  indium,  R^  =  13'7, 
and  for  g;allium,  Ra  =  ll'Q. 

Calculations  of  the  atomic  refraction  of  sulphur  from  observations 
made  on  the  element  in  the  three  states,  and  on  its  simple  compounds 
with  carbon  and  the  halogens,  give  very  similar  results  ;  the  values 
are  lower  than  those  deduced  from  measurements  made  on  certain 
organic  sulphur  compounds  by  Nasini  and  Costa  (Abstr.,  1891,  1305 ; 
1892,34). 

The  refraction  equivalents  of  liquid  oxygen  and  ethylene,  as  deter- 
mined by  Liveing  and  Dewar  (this  vol.,  ii,  201),  agree  well  -with  the 
theoretical  numbers  ;  the  refractive  indices  of  liquid  nitrous  oxide 
seem  to  indicate  that  the  nitrogen  in  this  substance  is  in  the  same 
condition  as  in  the  nitriles  (compare  Armstrong,  loc.  cit.). 

W.  J.  P. 

Spectrochemistry  of  Nitrogen.  By  J.  W.  Bruhl  {Ber.,  26, 
806 — 809). — By  subtracting  from  the  molecular  refraction  of  a 
nitrogenous  compound  the  sum  of  the  atomic  refractions  of  the  atoms 
other  than  nitrogen  contained  in  it,  these  atomic  refractions  being 
assumed  to  be  the  same  as  those  they  have  in  the  fi'ee  state,  the 
atomic  refraction  of  the  nitrogen  atom  itself  is  calculated.  This  for 
yellow  light  is  found  to  be  :  singly  bound  (in  ammonia),  2*50  ;  doubly 
(in  nitrous  oxide),  2"27  at  least ;  triply,  or  fivefold  ?  (in  free  nitrogen), 
221.  The  values  do  not  continuously  increase,  as  in  the  case  of 
carbon ;  hence  it  is  argued  that  "  single,  double,  and  triple  linking  of 
carbon  atoms  is  something  quite  different  in  its  nature  from  single, 
double,  and  triple  linking  of  nitrogen  atoms."  Compounds  containing 
the  group   C!N  have  a  molecular  refraction  greater  than  that  cal- 
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culated,  and  the  same  is  true  for  cyanogen,  which  contains  the  group 
C:N.  But,  strangely  enough,  hydrogen  cyanide  has  a  molecular 
refraction  about  equal  to  the  calculated  value ;  hence  this  gas  cannot 
contain  the  group  CiN",  and  "  cyanogen  and  hydrogen  cyanide  cannot 
have  a  similar  constitution."  C.  F.  B. 

Influence  of  Temperature  on  the  Rotatory  Power  of  Liquids. 

By  A.  CoLSON  (Compt.  rend.,  116,  319 — 322). — A  continuation  of  the 
discussion  with  Friedel.  When  aniline  is  dissolved  in  diacetyl- 
tartaric  acid  or  its  anhydride,  the  solution  is  laevogyrate,  whereas  it 
might  have  been  expected  that  it  would  be  dextrogyrate,  since  CeHsN 
is  heavier  than  C2H3O2.  It  is,  of  course,  possible  that  molecular 
combinations  are  formed  with  the  excess  of  aniline,  but  any  objection 
•on  this  ground  would  be  equally  fatal  to  all  the  evidence  obtained 
from  solutions  in  alcohol  or  benzene. 

The  rotatory  power  of  isobutylic  isoamylic  oxide  changes  sign  at  a 
very  low  temperature,  and  the  results  obtained  with  this  and  two  similar 
liquids  are  given  in  the  following  table,  and  it  will  be  observed  that 
as  the  temperature  rises,  diisoamylic  oxide  shows  a  maximum  of  rotatory 
power,  and  methylic  amylic  oxide  passes  through  a  minimum  : — 


Temperature  .. 

-40°. 

-21°. 

~4^ 

+  15=. 

+  40^ 

+ 100". 

Isobutylic  isoamylic  oxide 

Diisoamylic  oxide 

Metliylic  isoamylic  oxide 

-0°  6' 

? 

+  r  4' 

+  0^^     4' 
+  0    21 
+  0    10 

+0°  ir 
-t-o  35 
+  0  12 

+  0''  13' 
+  0    42 
+  0    20 

+  0^  15' 
+  1      3 
+  0    28 

+ 1°  16' 

It  would  seem  that  chemical  constitution  is  not  necessarily  the  pre- 
ponderating factor  in  determining  either  the  sign  or  the  value  of  the 
rotatory  power,  but  physical  causes  may  produce  considerable  varia- 
tions in  the  optical  activity  of  certain  liquids.  C.  H.  B. 

Stereochemistry.  By  C.  Feiedel  (Compt.  rend.,  116,  351 — 353). — 
A  continuation  of  the  discussion  with  Colson.  C.  H.  B. 


Alteration  of  the  Sign  of  Optical  Rotation.    By  J.  A.  Le  Bel 

(Bull.  Soc.  Chim.  [3],  7,  613 — 649). — A  polemical  paper. 

Electrochemical  Investigations.  By  F.  Exnek  (Monatsh.,  13, 
851 — 871). — The  author  has  determined  the  potential  differences 
between  metals  and  bases,  making  use  of  the  method  employed  for 
the  like  determination  in  the  case  of  the  acids.  The  metals  all  become 
negatively  charged,  and  the  solutions  positively.  "  The  potential 
differences  are  of  the  same  order  of  magnitude  as  those  observed  for 
solutions  of  acids  and  salts.  The  values  increase  with  potash  and 
soda  very  considerably,  with  rise  in  concentration  with  all  metals, 
except  magnesium,  the  values  for  which  are  nearly  all  lower  than 
those  obtained  in  pure  water.  The  occurrence  of  a  maximum  at  a 
certain  concentration,  so  frequently  noticed  in  the  case  of  the  acids, 
was  not  observed  with  the  bases,  except  in  the  two  cases  of   mercury 
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and  tin  in  ammonia  solutions.  With  the  acids,  the  potential 
differences  were  found  to  vary  periodically  with  the  atomic  weights 
of  the  metals,  so  that  certain  metals  always  gave  maximum  and 
minimum  values ;  a  like  behaviour  is  to  be  observed  in  the  case  of 
the  bases. 

With  the  aid  of  the  numbers  obtained  for  the  potential  differences 
between  metals  and  acids  and  metals  and  bases,  the  author  has  been 
further  able  to  determine  potential  differences  between  acids  and 
bases.  It  is  found  that  bases  in  contact  with  acids  become  nega- 
tively charged,  and  that  acids  therefore  behave  towards  bases  as  they 
do  towards  the  metals.  Only  one  exception  was  noticed,  in  the  case  of 
acetic  acid  and  ammonia,  where  the  acid  in  very  concentrated  solu- 
tion becomes  feebly  negative.  Concentration  exercises  a  very  marked 
influence  in  all  cases,  a  constant  increase  in  the  potential  differences 
with  increase  of  concentration  being  observed  for  hydrochloric,  hydro- 
fluoric, and  acetic  acids.  Increase  to  a  maximum  with  subsequent 
decrease  was  noticed  for  sulphuric,  nitric,  hydrobromic,  and  oxalic 
acids.  H.  C. 

Electrometric  Study  of  Potassium  Hydrogen  Triplatohexa- 
nitrite.  By  M.  Vezes  (Compt.  rend.,  116,  185— 188).~The  author 
has  measured  the  electrical  conductivity  of  dilute  solutions  of 
potassium  hydrogen  triplatohexanitrite,  Pt20(N02)6K2H4  +  SHoO, 
mixed  with  various  propor-^ions  of  potassium  hydroxide  (compare 
this  vol.,  ii,  213).  The  normal  salt  corresponds  with  the  mixture, 
Pt20(N02)6K2H4  -f-  4K0H,  but  as  the  dilution  increases  it  is  stable 
only  in  presence  of  a  greater  and  greater  proportion  of  alkali.  In  the 
dilute  solutions,  several  days  are  required  before  the  liquid  attains  a 
condition  of  equilibrium,  and  the  time  required  increases  with  the 
degree  of  dilution.  C.  H.  B. 

Relation  of  Volta  Electromotive  Force  to  Pressure.    By  G. 

GoKE  (Phil.  Mag.,  [5],  35,  97 — 112). — A  vertical  glass  tube,  some 
3  metres  long,  is  filled  with  an  electrolyte  and  closed  by  two  similar 
electrodes,  by  means  of  which  circuit  with  a  galvanometer  is  com- 
pleted ;  on  allowing  the  tube  to  remain  undisturbed  until  all  sign  of 
current,  or  variation  of  current,  ceases  and  then  reversing  the  two 
ends  of  the  tube,  sufficient  potential  difference  is  set  up  to  cause  con- 
siderable deflection  of  a  Thomson's  reflecting  galvanometer.  A  large 
number  of  different  metallic  electrodes  and  of  electrolytes,  such  as 
solutions  of  salts  and  acids,  were  employed,  and  in  nearly  every  case 
an  appreciable  current  was  developed;  the  E.M.F.  established  is 
about  0-005  volt.  The  deflection  of  the  galvanometer  does  not  attain 
a  maximum  for  some  5 — 10  minutes  after  reversing  the  position  of 
the  tube  ;  this  maximum  deflection  when  once  established  diminishes 
very  slowly,  and,  in  a  test  case,  had  only  decreased  by  one-third  after 
16  hours.  A  concentrated  electrolyte  is  more  active  than  a  dilute 
one. 

A  number  of  experiments  were  made  showing  conclusively  that 
the  development  of  the  current  is  due  solely  to  the  pressure  of  the 
column  of  electrolyte  ;  the  author  finally  discusses  his  results  in  their 
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relation  to  the  work  of  Gibault  on  the  change  of  E.M.F.  accompanj- 
ins"  increase  of  pressure  in  various  cells  (Gompt.  rend.,  113,  465). 

W.  J.  P. 

Behaviour  of  Electrolytes  in  Mixed  Solvents.      By  A.   J. 

Wakeman  (Zeit.  pJiysikal.  Chem.,  11,  49 — 74). — The  author  has  found 
the  following  numbers  for  the  relative  speeds  of  the  ions  in  aqueo- 
alcoholic  solutions : — 

Percentage  of 

alcohol.                   H.  K.  Na.  CI. 

50  101-8  23-9  20-1  247 

40  128-1  27-6  21-9  28*4 

30  156-4  32-4  24-6  33-6 

20  197-3  39-3  29*1  40-7 

10  242-7  49-7  36-7  51*3 

0  320-5  67-9  45-5  73-5 

The  electrical  conductivities  of  a  number  of  organic  acids  in  such 
solutions  were  determined,  and  from  the   results  obtained  it  appears 

that  Ostwald's  formula  -— =  Jc,  which  is  very   accurate   when 

(l  —  m)v 

the  acids  are  dissolved  in  water,  is  not  in  this  case  valid.  Acetone 
influences  the  dissociation  of  a  substance  in  water  in  the  same  way  as 
alcohol  does,  but  in  a  greater  degree. 

Experiments  were  also  made  on  the  effect  of  alcohol  in  reducing 
the  rate  of  inversion  of  sugar  solutions  by  acids.  There  is  no  definite 
relation  between  the  influence  on  the  molecular  conductivity  and  on 
the  reaction  velocity.  It  is  possible  that  this  difference  is  due  to  the 
change  in  the  viscosity  of  the  liquid  occasioned  by  the  addition  of  the 
alcohol. 

Numerous  tables  and  curves  of  the  results  are  given  by  the  author. 

J.  W. 

The  Temperature  of  Explosion.  By  A.  Mitscherlich  (Beo-., 
26,399—403;  compare  this  Journal,  1877,  i,  42 ;  this  vol.,  ii,  202). 
— The  temperature  of  explosion  of  a  mixture  of  hydrogen  and  oxygen 
in  the  proportion  of  2:1  by  volume  is  found  to  vary  with  the  pres- 
sure and  with  the  shape  of  the  containing  vessel.  For  one  and  the 
same  vessel,  however,  and  for  pressures  less  than  760  mm.,  the 
temperature  of  explosion  falls  as  the  pressure  of  the  gaseous  mixture 
is  diminished,  and  the  fall  iu  temperature  is  proportional  to  the 
diminution  of  pressure.  With  pressures  higher  than  760  mm.,  great 
experimental  difficulties  are  encountered,  and  the  only  certain  con- 
clusion that  can  be  drawn  from  the  experiments  is  that  the  temper- 
ature of  explosion  of  gases  is  higher  when  they  are  c6mpressed  than 
when  they  are  uncompressed.  This  is  directly  contrary  to  hitherto 
accepted  views.  C.  F.  B. 

Ignition  Temperature   of  Explosive  Gaseous  Mixtures.    By 

F.  Freyer  and  V.  Meter  (Zeit.  physikal.  Chem.,  11,  28 — 37;  compare 
Abstr.,  1892,  680). — The  authors  have  studied  the  temperatures  at 
which  various    explosive    gaseous    mixtures    ignite,    using   for    low 
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temperatures  an  oil-bath,  and  for  higher  temperatures  boiling 
sulphur  (448°),  phosphorus  sulphide  (518°),  stannous  chloride  ((j06**), 
zinc  bromide  (650°),  and  zinc  chloride  (730°).  The  mixtures  were 
either  led  through  a  tube  immersed  in  the  bath,  or  were  enclosed  in 
bulbs  which  were  suddenly  plunged  into  the  hot  liquid  or  vapour. 
The  following  results  were  obtained.  The  mixture  did  not  explode 
at  the  lower  temperature  in  each  column,  but  did  so  at  the  higher. 

Equivalent  mixtures.  Free  current.  Closed  bulbs. 

Hydrogen,  oxygen 650—730°  530—606° 

Methane,  oxygen 650—730  606—650 

Ethane,  oxygen 606—650  530—606 

Ethylene,  oxygen 606—650  530—606 

Carbon  monoxide,  oxygen  .. .  650 — 730  650 — 730 

Hydrogen  sulphide,  oxygen. .  315—320  250—270 

Hydrogen,  chlorine 430—440  240—270 

It  appears  from  these  experiments  that  ignition  always  takes  place 
at  a  lower  temperature  when  the  mixture  is  in  a  closed  vessel  than 
when  passing  freely  through  an  open  tube.  If,  however,  an  open 
vessel  containing  the  gas  is  heated  suddenly,  the  explosion  takes 
place  at  the  lower  temperature.  The  speed  of  the  current  was  so 
small  that  the  difference  cannot  be  explained  by  the  gases  being  in- 
sufficiently heated.  J.  W. 

Temperatures  of  Explosion  of   Gaseous  Mixtures.     By  V. 

Meyer  (jBer.,  26,  428 — 429). — The  temperature  of  explosion  of  a 
mixture  of  hydrogen  and  chlorine  has  already  been  shown  by  the 
author  and  Freyer  (preceding  abstract)  to  be  very  irregular.  When 
bulbs,  filled  with  this  mixture,  are  dipped  suddenly  in  the  dark  into 
boiling  dimethylaniline  (b.  p.  193°),  explosion  generally  occurs,  but 
not  always ;  whereas  by  employing  boiling  aniline  (b.  p.  182°)  the 
mixture  only  exploded  in  two  out  of  40  experiments.  Small  quanti- 
ties of  admixed  foreign  gases,  as  well  as  the  nature  of  the  vessel 
enclosing  the  mixture,  are  of  considerable  influence.  A.  R.  L. 

Specific  Heat  of  Liquid  Ammonia.  By  C.  Ludeking  and  J.  E. 
Starr  (Amer.  J.  8ci.  [3],  45,  200— 202).— The  specific  heat  of 
liquid  ammonia  was  directly  determined,  about  10  grams  of  the 
liquid  being  enclosed  in  a  steel  cylinder  weighing  nearly  71  grams, 
the  whole  heated  to  the  boiling  point  of  carbon  bisulphide,  and  then 
dropped  into  a  brass  calorimeter  whose  water  value  was  1*36  cal.  ; 
it  contained  150  grams  of  water  at  about  25°.  Experiments  were  also 
made  in  which  the  cylinder  and  contents  were  first  cooled  in  melting 
ice,  and  then  introduced  into  the  warm  calorimeter  water.  Three 
determinations  were  made  by  each  of  the  above  methods,  the  average 
value  for  the  specific  heat  of  liquid  ammonia  obtained  from  the  whole 
series  being  0-8857.  H.  C. 

Specific  Heats  of  Er3rthritol  and  Mannitol.  By  W.  Louguinine 
(Ann.  Chim.  Phys.  [6],  27,  138 — 144). — The  author  has  made  certain 
improvements  in   the  apparatus  previously  described  {Ann.   Chim. 
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Phys.  [5],  27,  398),  and  has  now  employed  it  in  determining  the 
specific  heats  of  erjthritol  and  mannitol  respectively.  The  specific 
heat  of  erythritol  was  found  to  be  0'3520  as  the  average  of  three 
experiments,  in  which  the  maximum  difference  amounted  to  0*54  per 
cent.  ;  that  of  mannitol  proved  to  be  0"3277  as  the  average  of  five 
experiments  with  a  maximum  difference  of  1'13  per  cent.,  or,  neglect- 
ing one  obviously  incorrect  result,  0'3287  as  the  average  result  of  four 
experiments  with  a  maximum  difference  of  0*3  per  cent.  The  deter- 
minations were  made  between  100°  and  20°.  F.  S.  K. 

Heat  of  Formation  of  Aragonite.  By  H.  Le  Chateliee  (Gompt. 
rend.,  116,  390 — 392). — The  heat  of  formation  of  aragonite  and  calcite 
was  determined  by  dissolving  the  minerals  in  hydrochloric  acid.  The 
values  obtained  for  the  heat  of  combination,  CaO  sol.  +  CO2  gas  = 
CaCOa  sol.,  were,  with  Iceland  spar  +21-03  Cal.,  white,  opaque 
calcite  +20*96  Cal.,  fibrous  aragonite  +21*26  Cal.,  and  crystallised 
aragonite  +21*33  Cal.  The  mean  value  for  the  heat  of  conversion  of 
aragonite  into  calcite  is  —0*3  Cal.,  instead  of  the  value  +2  Cal., 
adopted  hitherto. 

Since  aragonite  has  a  higher  specific  gravity  and  a  higher  heat  of 
formation  than  calcite,  its  zone  of  stability  should  necessarily  corre- 
spond, as  in  the  case  of  quartz  and  the  diamond,  with  lower  tempera- 
tures and  higher  pressures  than  those  which  correspond  with  their 
reversible  transformation.  C.  H.  B. 

Heat  of  Dissociation  of  some  Acids.  By  E.  Petersen  (Zeit. 
physikal.  Ghem.,  11,  174 — 184). — The  author  points  out  that  the  heat 
of  dissociation  of  an  acid  may  be  calculated  from  the  heat  of  dilution, 
as  the  latter  should  be  equal  to  the  change  in  the  amount  of  dissocia- 
tion on  dilution  multiplied  by  the  heat  of  dissociation.  A  comparison 
between  the  heats  of  dilution  of  a  number  of  acids,  calculated  by  tie 
above  method  and  directly  determined,  shows  that,  allowing  for  the 
necessarily  large  errors  of  experiment,  there  is  a  general  agreement 
between  the  two.  The  heat  of  dissociation  may  also  be  calculated 
from  the  heat  developed  in  the  action  of  acids  on  their  sodium  salts. 
According  to  Arrhenius'  theory  of  isohydric  solutions,  a  change  in 
the  amount  of  the  dissociation  of  the  acid  takes  place  in  this  case, 
which  may  be  calculated  by  the  law  of  mass  action.  This  change, 
multiplied  by  the  heat  of  dissociation  of  the  acid,  should  be  equal  to 
the  heat  developed  on  mixing  the  acid  and  its  sodium  salt.  In  most 
cases,  the  heat  evolved  is  too  small  for  direct  determination,  but  the 
author  has  been  able  to  verify  the  theory  in  two  cases,  those  of 
hydrogen  and  sodium  fluoride,  and  of  phosphoric  acid  and  sodium 
dihydrogen  phosphate.  The  observed  and  calculated  values  are  in 
fair  agreement.  H.  C. 

Behaviour  of  Colloids  in  Organic  Solvents  (Organosols)  at 
the  Critical  Temperature  of  the  Solvent.  By  E.  A.  Schneider 
(Zeit.  anorg.  Gkem.,  3,  78 — 79). — A  colloidal  solution  of  silver  in 
ethyl  alcohol  (organosol,  Ag[EtOH]),  was  prepared  by  dialysing  the 
purified  hydrosol  into  absolute  alcohol.     It  was  then  heated  in  sealed 
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tubes  to  250 — 255°  (in  the  vapour  of  boiling  amylic  benzoate),  that  is, 
20°  above  the  critical  temperature  of  ethyl  alcohol.  The  silver 
coagulated  to  a  reddish-brown  mass,  and  did  not  redissolve  when  the 
alcohol  was  cooled.  C.  F.  B. 

Graphical  Deductions  from  the  Solution  Isotherms  of  a 
Double  Salt  and  its  Components.  By  F.  A.  H.  Schreinemakehs 
(Zeit.  physiJcal.  Chem.,  11,  76 — 109). — The  author  (Zeit.  physikal. 
Chem.,  9,  57)  has  given  a  graphic  method  for  representing  the 
behaviour  of  a  system  consisting  of  three  substances,  and  in  this 
paper  describes  how  it  may  be  applied  to  the  case  of  a  double  salt 
and  its  two  components,  showing  how  the  system  behaves  for  varia- 
tions of  temperature,  and  of  the  proportion  of  the  substances  present. 

J.  W. 

Applications  of  Beckmann's  Boiling  Point  Apparatus.  By  M. 
E/OLOFF  (Zeit.  physiJcal.  Chem.,  11,  7 — 27). — By  means  of  Beckmann's 
apparatus,  the  author  has  made  a  series  of  determinations  of  the  boil- 
ing points  of  aqueous  solutions  of  potassium  chloride,  varying  in  con- 
centration from  0*5  to  185  grams  of  salt  in  100  grams  of  water.  His 
results  agree  fairly  well  with  those  formerly  obtained  by  Tammann 
and  Dieterici.  He  gives  a  table  showing  the  relation  between  the 
elevation  of  the  boiling  point  of  aqueous  solutions  and  their  osmotic 
pressure.  Solutions  of  volatile  substances  (acetic,  formic,  nitric,  and 
hydrochloric  acids)  were  also  investigated,  with  results  in  accordance 
with  the  theory  as  developed  by  Nernst  (Zeit.  physikal.  Chem.,  8, 
110).  Nernst  has  shown  theoretically  (Zeit.  physikal.  Chem.,  11,  1) 
that  the  reciprocal  of  the  molecular  elevation  of  the  boiling  point  of 
a  homogeneous  mixed  solvent  is  composed,  according  to  the  simple 
mixing  formula,  of  the  reciprocals  of  the  molecular  elevations  of  the 
two  components  and  the  percentage  composition  of  the  mixture. 
From  solutions  of  naphthalene  in  a  mixture  of  benzene  and  chloro- 
form, and  of  boric  acid  in  mixtures  of  water  and  acetic  acid,  the 
author  obtained  numbers  in  confirmation  of  this  theoretical  deduction. 
Solutions  of  potassium  chloride  in  water  and  acetic  acid  showed  that 
the  elevation  is  nearly  independent  of  the  quantity  of  acetic  acid  pre- 
sent (in  which  the  salt  is  insoluble). 

An  arrangement  is  described  and  figured  by  means  of  which  boil- 
ing point  determinations  may  be  made  at  any  desired  constant 
pressure.  ■  J.  W. 

Measurements  of  Van  der  Waals'  Surface  for  Mixtures  of 
Carbonic  Anhydride  and  Methylic  Chloride.  By  J.  P.  Kuenen 
(Zeit.  physikal.  Chem.,  11,  38 — 48). — The  author  has  investigated 
various  mixtures  of  carbonic  anhydride  and  methylic  chloride  with 
respect  to  their  pressure,  volume,  and  temperature,  in  order  to  test  the 
validity  of  Van  der  Waals'  theory  (Zeit.  physikal.  Chem.,  5,  133)  as 
applied  to  mixtures.  He  employed  a  Ducretet  compression  apparatus, 
and  found  it  necessary  to  use  a  small  piece  of  iron  rod,  set  in  motion 
within  the  experimental  tube  by  means  of  an  electromagnet,  in  order 
to  hasten  the  attainment  of  equilibrium.  Van  der  Waals'  theoretical 
deductions  were  in  general  confirmed.     There  exists  for  each  mixture 
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a  temperature,  called  hj  the  author  the  critical  contact  point,  which 
corresponds  with  the  critical  point  of  a  pure  substance.  The  phenome- 
non of  retrograde  condensation  was  observed  ;  that  is,  for  a  mixture, 
the  quantity  of  liquid  at  first  increases  on  compression,  then  reaches  a 
maximum,  and  finally  diminishes  to  the  vanishing  point.  At  the 
temperatures  and  pressures  of  experiment,  no  indication  of  the  co- 
existence of  three  phases  was  observed.  J.  W. 

Determination  of  the  Molecular  Weight  from  the  Rate  of 
Evaporation.  By  H.  Kronbeeg  (Monatsh.,  14,  24—27). — If  a  non- 
volatile substance  is  dissolved  in  a  fairly  volatile  liquid,  the  rate  of 
evaporation  of  the  latter  is  decreased.  This  may  be  considered  as 
due  to  the  fact  that,  with  the  solution,  the  surface  exposed  consists 
partly  of  the  volatile  molecules  of  the  solvent  and  partly  of  the  non- 
volatile molecules  of  the  dissolved  substance,  and  not,  as  when  the 
solvent  alone  is  exposed,  solely  of  volatile  molecules.  The  greater 
the  number  of  non-volatile  molecules  the  less  the  evaporation,  or,  in 
other  v/ords,  the  rate  of  evaporation  of  such  a  solution  as  the  above 
will  decrease  regularly  with  the  concentration,  and  will  be  inversely 
proportional  to  the  molecular  weight  of  the  dissolved  substance.  The 
molecular  weight  of  any  compound  might,  therefore,  be  determined 
from  the  rate  of  evaporation  of  one  of  its  solutions,  just  as  from  the 
reduction  of  the  freezing  point. 

To  carry  out  a  determination,  weighed  quantities  of  two  solutions, 
one  of  a  substance  of  known,  and  the  other  of  the  substance  of  un- 
known, molecular  weight,  in  the  same  solvent,  should  be  exposed  either 
in  the  open  air  or  in  a  vacuum  for  some  length  of  time,  and  then  re- 
weighed.  The  losses  in  each  case,  calculated  for  100  parts  of  the 
pure  solvent,  will  be  inversely  proportional  to  the  molecular  weights 
of  the  dissolved  substances,  and  since  one  of  these  is  known,  the  other 
can  then  be  ascertained.  H.   C. 

A  more  Exact  Cryoscopic  Method.  By  E.  H.  Loom  is  (5er., 
26,  797—801). — The  apparatus  consists  of  two  thin-walled  test- 
tubes  placed  one  within  the  other,  and  joined  at  the  upper  ends  by  a 
piece  of  india-rubber  tubing,  the  annular  space  between  them  being 
about  1  mm.  in  thickness.  The  inner  test-tube  measures  28  X  3  cm., 
and  its  bottom  is  drawn  in  to  prevent  the  formation  of  compact  pieces 
of  ice  upon  it ;  an  india-rubber  ring  placed  round  it  prevents  it 
from  touching  the  outer  test-tube.  Through  its  cork  passes  a  thermo- 
meter, the  scale-divisions  (0-01°)  of  which  are  0*4  mm.  long,  and  a 
stirrer,  consisting  of  a  glass  rod  with  a  platinum  ring ;  to  the  outer 
side  of  which  a  bit  of  a  feather  is  so  attached  as  to  sweep  the  walls  of 
the  test-tube  and  prevent  the  formation  of  ice  upon  thfeni.  The  tem- 
perature is  read  to  00001  with  a  microscope  and  eye-piece  micro- 
meter, 10  of  whose  divisions  are  equivalent  to  1  of  the  thermometer's  ; 
during  the  reading,  the  thermometer  is  continually  tapped  by  a  small 
electric  hammer.  Three  baths  are  used  :  a  "  main  bath,"  consisting 
of  a  copper  cylinder,  35  X  6  cm.,  thickly  surrounded  with  felt,  and 
containing  a  freezing  mixture  at  0"3°  below  the  melting  point  to  be 
determined;  a  "  freezing  bath  "at  —10°;  and  a  "  melting  bath  "  at 
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0°.  The  process  is  as  follows  : — Some  ice  is  formed  in  the  apparatus, 
and  the  latter  is  then  brought  into  the  melting  bath  until  the  ice  has 
nearly  disappeared."  It  is  now  placed  in  the  freezing  bath  ;  the  tem- 
perature falls  to  O'l — 0'2°  below  the  freezing  point  of  the  mixture, 
and  the  water  then  begins  to  freeze.  The  apparatus  is  immediately 
transferred  to  the  main  bath,  the  hammer  set  in  motion,  and  the 
temperature  read  after  the  lapse  of  two  minutes.  It  is  then  again 
brought  into  the  melting  bath  until  the  ice  has  nearly  disappeared,  and 
the  process  repeated  6 — 10  times  as  above  ;  successive  readings  rarely 
differ  by  0001  °.  Solutions  of  the  following  substances  were  examined  ; 
the  numbers  represent  the  extreme  values  of  the  molecular  depression 
(lowering  of  freezing  point  -f-  gram-molecules  per  litre),  the  corre- 
sponding number  of  gram-molecules  per  litre  being  D'Ol — 020 ;  except 
in  the  case  of  alcohol,  where  ifc  was  O'Ol — 0"16;  sodium  chloride, 
3-67— 3-44°;  cane  sugar,  1-71— 1-96°;  magnesium  sulphate,  2-65— 2-08"; 
alcohol;  1'72 — 1"83°;  sulphuric  acid,  4*49 — S'SS"  ;  phosphoric  acid, 
2-31—1-79°,  carbamide,  1'72— 1-83°.  The  rise  or  fall  of  the  molecular 
depression  with  increasing  concentration  is,  in  all  the  cases  examined, 
a  continuous  one.  C.  F.  B. 


Freezing  Points  of  Sulphuric  acid  of  Different  Concentra- 
tions, and  the  Sulphuric  acid  contained  in  the  Solid  and 
Liquid  Portions.  By  J.  Thilo  (Chem.  Zeit.,16, 1688— 1689).— The 
author  has  determined  the  freezing  points  of  sulphuric  acid  of  different 
concentrations  and  gives  his  results  in  the  following  table. 


Formula. 

Per  cent.  H2SO4. 

Sp.  gr. 

Freezing  point. 

H0SO4 

100-0 
95-2 
89-17 
88-88 
84-48 
83-82 
83-74 
83-00 
80-84 
80-09 
77-2 
74-85 
73-08 
57-65 
47-57 
40-50 
35  25 
33-11 
31-21 
29-52 
28  0 
26-63 
25  39 
23-22 
21-40 
17-88 

1-842 
1-834 
1-815 
1-813 
1-777 
1-772 
1-771 
1-765 
1-743 
1-734 
1-701 
1  673 
1  650 
1-476 
1-376 
1-311 
1-268 
1-249 
1-233 
1-219 
1-207 
i-196 
1-187 
1-170 
1-157 
1-129 

+  10-5° 

HoS04,H<,0 

-24-5 
-47-0 
-55-0 
+    3-5 

H<,S04,2H20 

+    4-5 
+    5-0 
+   8-0 
+   2-5 
+    1-5 
-14  0 
-41-0 
-70-0 

H2S04,4HoO 

-40  0 

H..S04,6H20 

-50-0 

H2S04,8H20 

-65-0 

H2SO4.IOH.O 

-88-0 

H2SO4  IIH2O 

—  75  0 

H2S04,12H.,0 

-55-0 

H2SOt,13H20 

-450 

H2S04,14HoO 

-40-0 

H2S04,15HoO 

-34-0 

H2S04,16H20 

-26-5 

H2S04,18il20 

-190 

H2SO4,20H2O , . 

-17-0 

H2S04,25H20 

-  8-5 
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Formula. 


H2SO.i,30H2O 
H2SO4,40H2O 
H<,S04,50HoO 
HoS04,75HoO 


H2SO4,150H2O 
H2SO4,200H,O 
HoSO4,300H«O 
HoS04,320H,0 
H«SO4,340H2O 
HoS04,360H20 
H2SO4,400H2O 


Per  cent. 

H2SO4. 

15 

•36 

11 

•98 

9 

•82 

6 

•77 

5 

•16 

3 

•5 

2 

•65 

-'■ 

•78 

1 

•67 

•58 

•50 

34 

0 

54 

Sp.  gr. 


•109 
•084 
•067 
045 
032 
020 
•013 
007 
006 
006 
005 
005 
•001 


Freezing  jDoint. 


These  results  give  a  very  irregular  curve,  crossing  the  line  of  zero 
temperature  in  five  ditferent  places. 

In  most  cases,  the  frozen  portion  of  the  acid  was  separated  from 
that  which  still  remained  liquid,  and  each  separately  analysed.  The 
percentage  of  sulphuric  acid  in  the  two  portions  was  seldom  found  to 
be  the  same,  and  only  generally  where  the  freezing  point  curve 
attains  a  maximum  or  a  minimum.  In  other  cases  the  liquid  portion 
contained  the  larger  quantity  of  sulphuric  acid.  H.  C. 

Note  by  Abstractor. — In  the  above  paper,  the  author  makes  no 
reference  to  previous  determinations.  The  majority  of  his  results  differ 
considerably  from  those  of  Pickering  (Trans.,  1890,  331),  and  the 
assigned  rise  in  the  freezing  point  of  water  on  the  addition  of  1 — 6 
per  cent.  H2SO4,  which  is  out  of  keeping  with  the  general  cryoscopic 
behaviour  of  aqueous  solutions,  must  be  regarded  as  very  doubtful. 

H.  C. 

Freezing  Point  of  very  Dilute  Solutions.  By  H.  0.  Jones 
{Zeit.  physikal.  Ghem.,  11,  110— 116,  and  JBer.,  26,  547— 553).— By 
using  a  large  quantity  of  solution  (1  litre),  a  thermometer  divided 
into  thousandths  of  a  degree,  and  having  the  experimental  vessel 
surrounded  by  a  jacket  of  stagnant  air,  the  author  has  succeeded  in 
obtaining  numbers  for  the  lowering  of  the  freezing  point  in  very 
dilute  aqueous  solutions  differing  at  most  by  0*0004°.  The  correction 
for  the  increase  in  the  concentration  of  the  solution,  due  to  the  sepa- 
ration of  ice,  was  in  all  cases  applied.  The  substances  investigated 
were  sodium,  potassium,  and  ammonium  chlorides.  All  these  salts 
give  continuous  curves  (almost  straight  lines)  for  the  lowering  of 
the  freezing  point,  without  any  of  the  breaks  observed^by  Pickering. 

The  following  table  gives  the  percentage  difi'erence  between  the 
results  of  the  two  observers  for  solutions  of  sodium  chloride. 


J.  W. 


G-ram-moleciiles  per 

litre. 

Difference. 

0-01 

4-0  per  cent 

0-005 

10-7         „ 

0-002 

11-4         „ 

0-001 

53-8        „ 
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Mixtures  of  Ether  and  Water.  By  L.  Marchis  (Compt.  rend., 
116,  388 — 390). — The  author  shows  that  the  vapour  tension  of  a 
mixture  of  ether  and  water  is  independent  of  the  composition  of 
the  mixture,  and  equal  to  that  of  anhydrous  ether,  whether  the  water 
added  is  so  small  in  quantity  that  it  all  dissolves  in  the  ether  or  so 
large  that  the  solution  separates  into  two  layers.  H.  C. 

Determination  of  the  Specific  Gravity  of  Liquids  for  Prac- 
tical Purposes.  By  C.  R.  A.  Wright  (/.  Soc.  Ghem.  Ind.,  11, 
297 — 305). — The  author  discusses  in  detail  the  appliances  ordinarily 
used  for  determining  the  sp.  gr.  of  a  given  liquid ;  in  cases  in 
which  a  high  degree  of  accuracy  is  requisite,  he  has  found  certain 
modifications  of  the  existing  instruments  of  considerable  practical  use. 
He  describes  a  modified  form  of  pyknometor  which  he  has  found  very 
serviceable,  not  only  in  obtaining  values  exact  to  five  places  of  figures 
if  requisite,  but  also  in  obtaining  a  series  of  valuations  at  different 
temperatures  with  comparatively  little  trouble.  Various  useful 
tables  for  correction  are  also  given.  D.  B, 

Specific  Gravity  Apparatus.  By  H.  B.  Fulton  (/.  Soc.  Ghem. 
Ind.,  11,  305 — 306). — The  apparatus  consists  of  a  glass  tube,  having 
as  uniform  a  diameter  as  possible,  graduated  from  zero  upwards  and 
weighted  with  mercury  so  as  to  maintain  a  vertical  position  when 
floated  in  water.  The  neck  by  which  the  mercury  bulb  is  attached 
is  comparatively  a  long  one,  so  that  the  centre  of  gravity  may  be  as 
low  as  possible.  The  lower  part  of  the  tube  is  blown  so  as  to  have 
a  small,  flattened,  protruding  bulb  to  act  as  a  fender  and  thus  insure 
more  accurate  readings  by  preventing  the  tube  from  clinging  to  the 
sides  of  the  test  jar.  Water  is  first  poured  into  the  tube  to  fill  it  at 
least  to  zero  on  the  scale ;  a  little  more  does  not  matter,  and  there 
should  be  sufficient  to  completely  cover  the  sample  under  examination. 
Supposing  it  to  have  been  filled  exactly  to  zero,  the  tube  is  then 
floated  in  a  jar  of  water  and  the  level  at  which  it  floats  is  read  off. 
This  may  be,  say,  20.  The  sample  is  now  dropped  into  the  tube, 
which  at  once  sinks,  say,  to  55,  and  the  weight  of  the  sample  is  thus 
ascertained  as  55  —  20  =  35.  At  the  same  time,  however,  the  volume 
is  obtained  by  noting  the  displacement  of  the  water  inside  the  tube, 
and  again  assuming  this  reading  to  be  5,  we  have  at  once  sp.  gr. 
=  35/5  =  7.  D.  B. 

The  Molecular  Volumes  of  Dissolved  Alkali  Salts  and  their 
Relation  to  the  Atomic  Volumes  of  the  Elements.  By  J. 
Traube  {Zeit,  anorg.  Ghem.,  3,  11 — 33  ;  compare  Abstr.,  1892,  1383). 
— A  not  very  coherent  paper,  containing  calculations  of  the  molecular 
volumes  of  a  large  number  of  alkali  salts  in  aqueous  solutions  of 
varying  concentration,  together  with  a  somewhat  desultory  discussion 
of  the  results  obtained.  The  coefficient  of  electrolytic  dissociation 
is  known  to  increase  with  dilution  of  the  solution;  the  molecular 
volume,  on  the  other  hand,  decreases,  but  apparently  also  tends  to  a 
fixed  limit.  A  further  relation  between  the  two  appears  from 
th-e  fact  that,  when  compounds  are  compared  by  pairs — either  those  of 
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a  base  with  two  different  acids,  or  those  of  an  acid  with  two  different 
bases — in  solutions  of  varying  concentration,  the  difference  between 
the  molecular  volumes,  at  any  given  concentration,  of  the  two 
members  of  a  pair  remains  constant  as  the  concentration  varies,  if  the 
ratio  of  the  coefficients  of  electrolytic  dissociation  of  these  substances 
also  remains  constant ;  in  the  opposite  case,  it  also  varies.  Further, 
in  many  cases  the  difference  in  molecular  volume  between  the 
salts  of  one  and  the  same  base  with  two  similarly  constituted  acids 
varies  considerably  with  the  base.  Yet  another  point  is,  that  salts 
which  are  anhydrous,  or  which  do  not  crystallise  with  more  than 
3H2O,  have,  in  concentrated  solutions,  nearly  the  same  molecular 
volume  as  in  the  solid  state  ;  this  is  not  the  case  with  salts  that  crys- 
tallise with  more  than  3H2O,  but  the  difference  vanishes,  or  is  much 
reduced,  if  the  salt  in  solution  is  regarded  as  still  combined  with  its 
water  of  crystallisation.  The  fact  that  this  water  of  crystallisation 
occupies  a  less  volume  than  in  the  free  state  is  accounted  for  by 
supposing  free  water  to  consist  of  complex  molecules,  and  the  trans- 
formation of  this  water  into  water  of  crystallisation  to  be  accom- 
panied by  a  breaking  up  of  these  complex  molecules,  and  a  consequent 
decrease  of  molecular  volume.  Finally,  the  following  proposition  is 
enunciated  : — The  atomic  volumes  of  hydrogen,  lithium,  and  sodium 
are  equal,  that  of  rubidium  is  nearly  equal  to  that  of  ammonium,  and 
the  atomic  volume  increases  from  Na  :  K  :  Rb  :  Cs  by  a  difference  which 
is  apparently  nearly  constant,  and  has  a  mean  value  of  10  units  of 
molecular  volume.  C.  F.  B. 

Dissociation  of  Salts  into  their  Ions  by  Water  of  Crystal- 
lisation. By  C.  E.  LiNEBARGER  (Amer.  Chem.  ./.,  14,  604 — 606). — In 
the  case  of  a  solution  of  copper  sulphate  which  contains  Cu  ions, 
SO4  ions,  and  undissociated  CUSO4  molecules,  the  colour  must  be  due 
to  the  copper  ions,  for  the  SO4  ions  are  colourless,  and  so  is  the 
anhydrous  molecule  of  copper  sulphate.  The  colour  of  the  salt 
crystallised  with  water  of  crystallisation  must,  then,  also  be  due  to 
the  presence  of  free  copper  ions,  or,  in  other  words,  water  of  crys- 
iallisation  has  the  power  of  dissociating  crystallised  salts  into  their  ions. 
By  analogy,  this  will  be  true  also  in  the  case  of  colourless  salts. 

C.  F.  B. 

Deviations  from  the  Gaseous  Laws  in  Solutions.  By  S.  J. 
Thugutt  (Ber.,  26,  583 — 589). — Deviations  from  the  gaseous  laws  in 
aqueous  solutions  may  be  explained,  according  to  the  author,  by 
assuming  that  hydrolytic,  as  well  as  electrolytic,  dissociation  takes 
place  in  the  dilute  solutions,  and  that  the  formation  of  hydrates 
occurs  in  concentrated  solutions.  H.  C. 

Diffusion  in  Aqueous  Salt  Solutions.  By  B.  Abegg  (Zcit. 
physikal.  Chem.,  11,  248 — 264). — The  diffusion  experiments  described 
in  this  paper  were  carried  out  with  apparatus  similar  to  that  used  by 
Arrhenius  in  his  investigations  on  diffusion  in  salt  solutions  (Abstr., 
1892,  1265).  The  diffusing  substance  was  in  the  first  case  ammonia, 
and  in  the  second  acetic  acid,  alcohol  being  also  used  in  later  deter- 
minations.    All  solutions  were  of  normal  concentration.     The  diffu- 
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sion  coefficients  were  divided  by  that  for  water  alone,  the  relative 
rates  of  diffusion  of  ammonia  and  acetic  acid  in  various  salt  solutions 
being^  in  this  way  referred  to  those  of  pure  water.  The  values 
obtained  for  ammonia  were  found  generally  to  be  in  the  order  of  the 
fluidities  of  the  salt  solutions,  but  this  was  not  the  case  with  acetic 
acid.  This  was  found  to  be  due  to  the  fact  that  acetic  acid  in  most 
cases  alters  the  osmotic  pressure  of  the  sale  solution  into  which  it 
diffuses,  and.  therefore,  the  diffusion  does  not  pursue  a  regular  course. 
Where  this  alteration  in  osmotic  pressure  does  not  occur,  it  may  be 
generally  stated  that  the  fluidity  of  water  is  altered  in  the  same 
manner,  although  to  a  greater  degree,  by  the  addition  of  a  salt,  as  is 
its  resistance  to  the  passage  of  diffusing  molecules.  H.  C. 

Explanation  of  Affinity.  By  H.  Sachse  {Zeit.  physikal.  Ghent., 
11,  185 — 219). — The  author  endeavours  to  deduce  a  number  of  the 
chemical  properties  of  the  elements  and  their  compounds  from  the 
hypotheses  that  atoms  possess  polarity,  and  that  the  general'  mass 
attraction  may  become  a  repulsion  if  the  distance  between  the  centres 
of  gravity  is  smaller  than  a  certain  value.  H.  C. 

The  Decomposition  of  Silver  Chloracetate.  By  J.  H.  Kastle 
(Ame7\  Chem.  J.,  14,  586 — 597). — This  was  at  first  studied  by  placino- 
02015  gram  of  the  salt  in  a  sealed  tube  with  500  times  the  amount  of 
water  necessary  for  its  complete  decomposition,  heating  the  tube  in  a 
bath  kept  at  a  temperature  of  134 — 135",  removing  it,  allowing  it  to 
cool  for  10  minutes,  opening  it,  and  determining  the  amount  of  un- 
decomposed  silver  salt  by  titration  with  ammonium  thiocyanate. 
The  products  of  decomposition  are,  of  course,  silver  chloride  and 
glycollic  acid.  The  rate  of  decomposition  was  found  to  rise  rapidly 
until  it  reached  a  maximum  at  the  end  of  13  minutes,  after  which  it 
decreased,  rapidly  at  first,  afterwards  more  slowly ;  at  the  end  of  t\vo 
hours,  the  decomposition  was  practically  complete.  The  initial  rise 
was  evidently  due  to  the  fact  of  a  rise  in  temperature,  for  the  tube 
did  not  acquire  the  temperature  of  the  bath  until  after  the  lapse  of 
20  minutes.  But  why  should  there  be  a  subsequent  fall  in  the  rate 
of  decomposition,  settinor  in  even  before  the  tube  had  attained  its  maxi- 
mum temperature  ?  Special  experiments  showed  that  the  silver 
chloride  formed  had  no,  and  the  glycollic  acid  but  little,  retarding 
effect ;  it  was  found,  however,  that  the  amount  of  decomposition  in 
the  same  time  is  very  much  less  as  the  amount  of  water,  relatively  to 
that  of  the  silver  chloracetate,  is  greater.  The  explanation  of  the 
decrease  in  rate  of  decomposition  in  the  original  series  of  experiments 
is,  therefore,  that  as  the  decomposition  of  the  silver  chloracetate 
progresses,  the  amount  of  water  present  becomes  larger  and  larger, 
relatively  to  that  of  the  salt  left  undecomposed,  and  consequently  the 
rate  of  decomposition  diminishes.  As  for  the  retarding  effect  that 
increase  in  the  relative  amount  of  water  exercises,  it  may  be  explained 
thus.  The  silver  in  the  chloracetate  is  converted  into  a  chloride  ;  we 
have  thus,  as  it  were,  chloracetic  acid  striving  with  (potentially 
formed)  hydrochloric  acid  for  the  possession  of  the  silver,  and  the 
less  tbe  affinity  of  the  latter  acid  for  the  silver,  the  less  rapid  will  be 


GENERA.L  AND  PHYSICAL  CHEMISTRY. 


267 


the  decomposition,  ISTow  Ostwald  has  shown  that  the  afiBnity  of 
chloracetic  acid  increases  rapidly  with  increasing  dilution,  whilst  Lhat 
of  hydrochloric  acid  undergoes  but  a  very  slight  increase:  hence  the 
effect  of  the  addition  of  water  is  to  diminish  the  affinity  of  the  hydro- 
chloric acid  for  the  silver,  relatively  to  that  of  the  chloracetic  acid, 
and,  consequently,  to  diminish  the  rate  of  decomposition  of  the  silver 
salt.  0.  F.  B. 

Periodic  Law.  By  G.  C.  Schmidt  (Monatsh.,  14,  8— 23).— The 
atomic  volumes,  melting  points,  and  coefficients  of  expansion  by  heat 
of  the  elements  are  periodic  functions  of  the  atomic  weights.  Since 
each  of  the  above  properties  may  be  assumed  to  depend  on  the 
number  of  atoms  present  in  the  solid  molecule  of  each  of  the  elements, 
it  follows  generally  that  the  molecular  masses  of  the  elements  are 
periodic  functions  of  their  atomic  weight.  H.  C. 

New  System  of  Atomic  Weights,  partly  based  on  the  Direct 
Determination  of  the  Molecular  Weights.  By  A.  Leduc  (Gompt. 
rend.^  116,  383 — 386). — The  system  of  atomic  weights  at  present  in 
use  is  in  part  based  on  the  determinations  of  the  composition  of  potas- 
sium chlorate,  which,  as  Hinrichs  has  recently  shown  (this  vol.,  ii, 
163),  are  open  to  grave  doubt.  These  atomic  weights  also  lead  to 
very  different  molecular  volumes  for  gases  which  resemble  one 
another  closely  in  physical  properties,  and  they  do  not  coincide  with 
the  electrochemical  equivalents.  It  therefore  appears  desirable  that 
a  new  system  of  atomic  weights  should  be  built  up,  making  use  of 
direct  determinations  of  gaseous  density  and  of  electrochemical 
equivalents.  The  author  gives  a  list  of  some  atomic  and  molecular 
weights  determined  in  this  manner.  H.  C. 

New  Apparatus.  By  A.  Michael  (J.  pr.  Ghem.  [2],  47,  197— 
199). — The  distillation  apparatus  figured  below  explains  itself  to  a 
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great  extent.  The  Hempel  beads  are  contained  in  the  neck  of  the 
flask,  in  order  to  avoid  the  usual  prolonged  column  and  the  employ- 
ment of  a  second  cork.  This  necessitates  a  subsidiary  neck  in  the 
flask  for  the  Wurtz's  air-tube.  The  tube  which  delivers  into  the 
reception  chamber  is  provided  with  a  three-way  cock  which  will 
allow  of  air  being  let  into  the  flask  without  disturbing  the  vacuum  in 
the  chamber ;  or,  as  here  depicted,  a  flask  may  be  attached  to  it  for 
the  collection  of  the  largest  fraction  which  could  not  be  contained  in 
the  reception  chamber  tubes.  The  Y"*^^^?  leading  to  the  water 
pump,  enables  a  vacuum  to  be  maintained  in  the  whole  apparatus. 

A  slight  variation  on  the  usual  form  of  apparatus  for  the  determi- 
nation of  melting  points,  and  a  hot  jacket  for  a  funnel  are  also 
figured  ;  the  latter  is  provided  with  an  inlet  and  an  outlet  tube  which 
can  either  be  connected  with  a  boiler  and  condenser  respectively,  or 
with  a  hot  water  supply,  A.  G.  B. 

Hydrogen  Sulphide  Apparatus.  By  H.  Trey  {Zeit.  anal.  Chem.j 
31,  667— 669).— In  the  Zeit.  anal.  Ghem.,  31,  183,  Ostwald  de- 
scribed a  constant  hydrogen  sulphide  apparatus,  set  up  for  the  use  of 
a  students'  laboratory.  To  prevent  waste  of  the  gas,  the  whole 
apparatus  is  enclosed  in  a  box,  so  that  nothing  is  accessible  except  a 
projecting  brass  tube,  and  the  button  of  a  pinch-cock,  which  latter, 
except  when  pressed,  closes  a  rubber  tube  connecting  the  brass 
nozzle  with  the  gas  generator.  M.  J.  S. 
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Amide  and  Imide  of  Sulphuric  Acid.  By  W.  Traube  {Ber.^ 
26,  607—613  (compare  Abstr.,  1892,  1389).— Sulphamide  and  sulph- 
imide  are  formed  when  sulphuryl  chloride  is  treated  with  ammonia 
in  chloroform  solution,  the  action  being  expressed  by  the  equa- 
tions—(1)  SO2CI2  -}-  4NH3  =  2NH4CI  +  S02(NH2)2  and  (2)  80,01, 
+  3NH3  =  2NH4CI  +  S02:NH.  In  addition  to  these  products, 
Mente's  imidosulphurylamide  is  probably  produced,  in  accordance 
with  the  equation  2SO2OI2  +  7NH3  =  4NH4OI  +  NH(S02-NH2)o ; 
although  this  substance  was  not  isolated,  its  formation  seems  to  be 
established  by  the  fact  that  ammonium  imidosulphonate  was  invari- 
ably present  in  the  solution  obtained  on  treating  the  product  with 
water. 

Sulphamide  can  be  isolated  in  the  following  manner.  Well-cooled 
sulphuryl  chloride,  diluted  with  15 — 20  volumes  of  chloroform,  is 
saturated  with  anhydrous  ammonia,  the  precipitated  product  dis- 
solved in  water,  the  solution  acidified  with  nitric  acid,  and  the  whole 
of  the  chlorine  precipitated  with  silver  nitrate ;  the  filtered  solution 
is  neutralised  with  alkali,  treated  with  silver  nitrate,  and  the  crystal- 
line precipitate,  which  consists  of  silver  sulphimide  and  some  other 
silver   derivative,   separated  by  filtration.     After  adding  a  further 
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quantity  of  silver  nitrate,  the  clear  solution  is  treated  with  alkali, 
when  silver  sulphamide  is  obtained  as  a  colourless,  amorphous  pre- 
cipitate, which,  however,  is  invariably  mixed  with  some  other  silver 
compound,  probably  the  same  as  that  present  in  the  silver  sulphimide 
precipitate.  In  order  to  remove  this  impurity,  the  well- washed  pre- 
cipitate is  treated  with  hydrochloric  acid  in  quantity  exactly  sufficient 
to  convert  the  silver  into  chloride,  and  the  strongly  acid  solution  is 
neutralised  with  ammonia  and  mixed  with  silver  nitrate,  when  only 
the  silver  compound  of  unknown  composition  is  precipitated  ;  pure 
silver  sulphamide  can  now  be  precipitated  by  adding  silver  nitrate 
and  excess  of  ammonia,  and  on  decomposing  this  compound  with  the 
necessary  quantity  of  hydrochloric  acid,  a  neutral  or  feebly  acid 
solution  of  sulphamide  is  obtained. 

Sulphamide  is  deposited  in  large,  colourless  crystals  when  its 
aqueous  solution  is  evaporated  over  sulphuric  acid  under  reduced 
pressure ;  it  sinters  at  75°,  melts  at  81°,  and  begins  to  lose  ammonia 
at  slightly  higher  temperatures,  decomposing  completely,  with  evolu- 
tion of  acid  vapours,  when  heated  above  250°.  It  is  very  readily  soluble 
in  water,  its  aqueous  solution  having  a  neutral  reaction  and  a  bitter 
taste,  but  it  is  insoluble  in  alcohol,  ether,  and  other  organic  liquids. 
It  is  decomposed  into  sulphuric  acid  and  ammonia  by  boiling  acids, 
but  when  treated  with  alkalis,  it  is  converted  into  sulphamic  acid ;  it 
is  decomposed  by  nitrous  acid  in  the  cold,  with  formation  of  sulphuric 
acid. 

The  silver  derivative,  S02(NHAg)2,  prepared  by  digesting  sulph- 
amide with  ammonia  and  excess  of  silver  nitrate,  is  a  colourless, 
amorphous  powder,  only  slightly  sensitive  to  light;  it  has  an  alkaline 
reaction,  and  dissolves  freely  in  nitric  acid  and  ammonium  carbonate, 
but  is  only  sparingly  soluble  in  cold  water.  It  loses  ammonia  when 
heated,  and  decomposes  completely  at  about  200°  with  evolution  of 
sulphurous  anhydride;  it  reacts  with  alkylic  iodides  and  with  acid 
chlorides,  and  its  aqueous  solution  gives  precipitates  with  mercuric 
nitrate  and  lead  acetate. 

Sulphimide,  S02!NH,  is  formed,  together  with  ammonia  and  imido- 
sulphonic  acid,  when  sulphamide  is  heated  at  200 — 210"^;  the  solid 
product  is  treated  with  water,  the  solution  mixed  with  silver  nitrate, 
and  the  precipitated  silver  sulphimide  (loc.  cit.)  purified  by  recrystal- 
lisation ;  on  decomposing  the  pure  substance  with  the  necessary 
quantity  of  dilute  hydrochloric  acid,  an  aqueous  solution  of  sulph- 
imide is  obtained.  This  solution  has  a  strongly  acid  reaction,  decom- 
poses carbonates,  and,  when  not  too  concentrated,  can  be  boiled  for  a 
short  time  without  decomposition  of  the  imide  taking  place ;  on 
evaporation  even  at  a  temperature  below  40°,  ammonium  hydrogen 
sulphate  remains,  so  that  the  sulphimide  could  not  be  obtained  in 
crystals.  Sulphimide  is  rather  rapidly  decomposed  by  warm  acids, 
yielding  sulphuric  acid  and  ammonia,  but  it  is  only  slowly  acted  on 
by  excess  of  alkalis  even  on  boiling.  Fotassitim  sulphimide,  SOgiNK, 
prepared  by  treating  the  silver  derivative  with  a  hot  solution  of  the 
theoretical  quantity  of  potassium  chloride,  forms  well-defined,  colour- 
less crystals,  and  is  not  extremely  soluble  in  water ;  its  solution  has  a 
neutral   reaction  and  is  very  stable,  but  is  slowly  decomposed  by 
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boiling  acids;  the  dry  substance  decomposes  when  heated,  glowing 
vividly,  and  leaving  a  residue  of  potassium  sulphate  and  sulphite, 
nitrogen  and  sulphurous  anhydride  being  evolved.  The  sodium 
derivative,  S02!NNa,  is  a  crystalline  powder,  very  readily  soluble  in 
water,  and,  like  the  potassium  derivative,  very  stable.  The  am- 
monium derivative,  S02*.N'N'H4,  crystallises  in  colourless  needles,  and 
is  readily  soluble  in  water,  but  insoluble  in  alcohol ;  when  quickly 
heated,  it  is  partially  converted  into  sulphamide,  but  when  heated 
slowly,  it  first  gives  off  ammonia,  and  then  melts  at  about  250°  with 
complete  decomposition.  The  calcium,  derivative  is  readily  soluble  in 
water,  and  difficult  to  obtain  in  crystals.  The  barium  derivative, 
(S02!N")2Ba  +  2H2O,  crystallises  in  lustrous  needles,  loses  its  water 
when  carefully  heated,  dissolves  freely  in  water,  and  is  decomposed 
by  boiling  hydrochloric  acid,  barium  sulphate  being  formed;  in  its 
aqueous  solution,  silver  nitrate  produces  a  very  sparingly  soluble  pre- 
cipitate. The  lead  derivative  crystallises  from  hot  dilute  alcohol  in 
long  needles ;  the  copper  derivative  is  a  green,  amorphous  powder. 

F.  S.  K. 

Electrical  Properties  of  Pure  Substances.  I.  The  Prepara- 
tion of  Pure  Nitrogen  and  attempts  to  condense  it.    By  K. 

Threlfall  (Phil.  Mag.  [5],  35, 1 — 35). — The  author  has  examined  the 
processes  recommended  by  various  workers  for  the  preparation  of 
pure  nitrogen.  The  method  depending  on  the  absorption  of  oxygen 
by  passing  air  over  heated  copper  is  the  most  frequently  mentioned  ; 
it  is,  however,  a  very  objectionable  one.  The  formation  of  oxides  of 
nitrogen,  the  difficulty  of  making  connection  with  the  heated  porcelain 
tube,  and  the  possibility  of  the  latter  being  permeable  to  hot  furnace 
gases,  together  with  the  chance  of  a  minute  crack  occurring  in  the 
tube  and  escaping  detection,  are  amongst  the  mechanical  disadvan- 
tages of  the  process.  The  preparation  of  the  very  pure  hydrogen  or 
carbonic  oxide  necessary  for  reducing  the  copper  oxide  presents  great 
difficulty ;  if  the  copper  absorbs  sulphur,  some  of  the  latter  is  liable 
to  burn  out  during  many  subsequent  oxidations,  and  the  sulphurous 
anhydride  so  formed  becomes  troublesome,  inasmuch  as  no  suitable 
reagent  is  known  which  really  retains  this  gas.  The  preparation  of 
pure  nitrogen  by  passing  air  over  heated  phosphorus  is  troublesome, 
and  there  is  no  guarantee  that  the  potassium  permanganate,  used  to 
absorb  phosphorus  vapour  from  the  resulting  gas,  is  really  effica- 
cious ;  Warburg  had  to  electrolyse  the  glass  of  his  vacuum  tubes  in 
order  that  the  nascent  sodium  so  formed  should  remove  the  last 
traces  of  oxygen  and  hydrogen  from  the  nitrogen  prepared  by  this 
method,  which  is  hence  an  undesirable  one.  Ammonium  dichromate 
was  prepared  from  the  purest  materials,  and  purified  with  the  greatest 
^care  ;  the  nitrogen  obtained  on  heating  it,  however,  contained  nitrous 
compounds,  for  which  no  satisfactory  absorbent  is  known. 

The  author  finally  adopted  the  method  of  absorbing  the  oxygen 
from  air  by  means  of  copper  and  ammonia,  the  last  traces  of  oxygen 
being  removed  by  chromous  chloride ;  the  latter  substance  was 
prepared  by  Recoura's  method  (Abstr.,  1886,  669),  the  blue  solution 
being   evaporated  to    a    clear  syrup    under  reduced  pressure  in  an 
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atmosphere  of  carbonic  anhydride.  The  gas  was  purified  in  a  glass 
apparatus,  consisting  of  a  series  of  vessels  containing  the  substances 
necessary  for  removing  impurities ;  indiarubber  was  excluded,  all  the 
joints  were  hermetically  sealed,  and  the  glass  taps  ground  with 
extreme  care  and  sealed  with  mercury.  The  absorbing  vessels  used 
for  the  complete  purification  of  the  nitrogen  obtained  by  treating 
d  ust-f ree  air  with  copper  and  ammonia  were  the  following : — A  wash 
bottle  containing  concentrated  sulphuric  acid,  two  wash  bottles  and 
a  Ll-tube  of  chromous  chloride  syrup,  a  tube  of  caustic  potash,  a 
tube  containing  silver  nitrate  solution  with  a  little  moist  silver  oxide 
and  potassium  nitrate,  a  tube  each  of  potash  and  sulphuric  acid,  a 
(J -tube  containing  solid  potash  and  soda-lime  in  the  two  limbs,  a 
bottle  and  three  tubes  exposing  a  large  surface  of  phosphoric  an- 
hydride, and  finally  three  tubes  containing  sulphur,  silver,  and 
copper  respectively.  All  the  substances  used  in  the  preparation 
were  themselves  carefully  purified  by  methods  which  are  fully  dis- 
cussed in  the  paper.  The  author  remarks  that  all  the  samples  of 
potash  and  soda  examined  by  him,  including  potash  obtained  by 
exposing  clean  potassium  to  moist  air,  yielded  traces  of  nitrites  when 
dissolved.  The  phosphoric  anhydride  employed  was  prepared  by 
burning  phosphorus  in  a  strong  current  of  air ;  the  anhydride  could 
only  be  completely  freed  from  phosphorus  by  distillation  in  a  rapid 
stream  of  oxygen,  which,  for  this  purpose,  was  prepared  in  a  state 
of  great  purity. 

The  spectrum  of  the  nitrogen,  purified  in  this  way,  was  examined 
in  a  tube  fitted  with  external  electrodes.  The  band  spectrum  did  not 
show  any  of  the  characteristic  hydrocarbon  or  hydrogen  lines ;  the 
absence  of  these  latter  gases  was  hence  assured. 

Thomson  and  Threlfall  (Abstr.,  1887,  328)  observed  that  on  passing 
an  electric  discharge  through  pure  nitrogen  the  pressure  diminishes ; 
this,  if  due  to  molecular  condensation  of  the  gas,  would  be  of  con- 
siderable importance.  The  author  therefore  made  a  large  series  of 
experiments  in  order  to  obtain  a  repetition  of  the  phenomenon  ;  it 
was  found,  however,  that  the  decrease  of  pressure  was  due  to  the 
formation  of  a  nitride  of  mercury,  probably  identical  with  Planta- 
mour's  trimercuramine  {Annalen,  40,  115),  by  the  action  of  the  dis- 
charge on  the  mercury  in  the  gauge.  The  compound  is  formed  as  a 
brown  film  on  the  glass  when  the  electric  discharge  is  passed  over  a 
niixture  of  nitrogen  and  mercury  at  about  8  mm.  pressure ;  seven- 
eighths  or  so  of  the  nitrogen  present  may  be  absorbed  with  form- 
ation of  this  substance,  which  decomposes  at  about  200°,  and  behaves 
as  a  dissociable  compound  on  heating  and  cooling.  It  can,  however, 
be  entirely  decomposed  by  repeated  heating  and  cooling.  No  real 
condensation  of  the  gas,  owing  to  an  increase  in  j;he  molecular 
weight,  can  be  induced  at  —10°  under  a  pressure  of  8  mm.  The 
appearance  of  the  spark  discharge  in  pure  nitrogen  can  be  changed 
by  slight  variations  of  temperature  and,  possibly,  of  E.M.F. ;  no 
explanation  of  these  changes  can  at  present  be  given.         W.  J.  P. 

Preparation  of  Nitric  Oxide.  By  C.  M.  Van  Deventer  (I?er., 
26,  589— 593).— See  this  vol.,  ii,  298. 
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Density  of  Nitric  Oxide.  By  A  Leduc  {Compt.  rend.,  116, 
322 — 323). — Nitric  oxide  expelled  from  solutions  of  ferrous  salts  at 
a  temperature  not  exceeding  40°  to  50°  is  not  completely  absorbed 
by  treatment  with  similar  solutions.  The  insoluble  residue  amounts 
to  0"1  per  cent.,  and  is  increased  if  the  temperature  at  which  the  gas 
is  expelled  from  the  liquid  is  as  high  as  90° ;  it  rekindles  a  glowing 
splint.  Making  the  necessary  correction,  the  density  of  nitric  oxide 
becomes  10387,  with  a  probable  error  of  not  more  than  a  unit  in  the 
fourth  decimal  place.  If  the  atomic  weight  of  nitrogen  is  taken  as 
13"97,  the  ratio  of  the  molecular  volume  of  nitric  oxide  to  that  of 
oxygen  is  0*99987,  which  seems  to  agree  well  with  the  critical  points 
of  the  two  gases.  C.  H.  B. 

Reduction  of  Nitric  acid  by  Copper.  By  P.  C.  Freer  and 
G.  0.  HiGLEY  {Amer.  Ghem  J.,  15,  71 — 81). — The  pure  copper 
having  been  introduced  into  a  flask,  all  air  is  expelled  by  carbonic 
anhydride,  the  flask  is  heated  to  the  desired  temperature,  and  the 
nitric  acid,  heated  to  the  same  temperature,  is  run  in.  Agitation  is 
maintained  until  solution  is  complete,  when  all  gases  are  swept 
forward  by  carbonic  anhydride  ;  nitrous  anhydride  and  nitric  peroxide 
are  absorbed  by  sulphuric  acid ;  both  form  nitrosylsulphuric  acid,  but 
in  the  case  of  the  nitric  peroxide  only  half  the  nitrogen  is  converted 
into  this  compound,  the  rest  appearing  as  nitric  acid;  it  is  thus 
possible,  by  titrating  one  portion  of  the  sulphuric  acid  with  per- 
manganate, after  Lunge  (this  Journal,  1877,  ii,  642),  and  making  a 
total  nitrogen  determination  on  the  other  portion  in  a  nitrometer,  to 
estimate  the  quantity  of  these  two  nitrogen  oxides.  The  nitrous 
oxide,  nitric  oxide,  and  nitrogen  are  collected  in  a  eudiometer,  and 
the  nitric  oxide  determined  by  addition  of  oxygen,  and  the  nitrous 
oxide  by  explosion  with  hydrogen. 

The  authors  arrive  at  the  following  conclusions  at  this  stage  of 
their  investigation  : — (1)  The  sole  products  of  reduction  of  excess  of 
nitric  acid  (sp.  gr.  1'40)  by  copper  are  nitrous  anhydride  and  nitric 
peroxide,  the  proportion  being  about  10  per  cent,  of  the  former  to  90 
per  cent,  of  the  latter ;  (2)  the  effect  of  varying  temperature  on  the 
proportion  of  the  reduction  products  is,  apparently,  but  slight.  They 
discuss  these  conclusious  in  the  light  of  Montemartini's  papers  on  the 
action  of  nitric  acid  on  metals  (Abstr.,  1892,  1278,  1279). 

A.  G.  B. 

Amidophosphoric  acid.  By  H.  I!^.  Stokes  (Avier.  Ghem.  /.,  15, 
198— 214).— See  this  vol.,  i,  316. 

Preparation  of  Pure  Phosphoric  acid  from  Sodium  Phosphate, 
and  by  the  Phosphorus- Nitric  acid  Method.  By  G.  Watson  (/. 
Soc.  Ghem.  Ind.,  11,  224 — 228). — Crystals  of  hydrogen  sodium  phos- 
phate were  subjected  to  the  action  of  gaseous  hydrogen  chloride.  In  this 
manner,  syrupy  phosphoric  acid,  in  amount  corresponding  with  a  yield 
of  75  per  cent,  of  the  theoretical  quantity,  was  obtained.  From  the 
results  of  further  trials,  the  author  was  inclined  to  believe  that  a  con- 
siderable portion  of  the  hydrogen  sodium  phosphate  was  not  decom- 
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posed,  but  was  simply  thrown  down  as  sodium  phosphate.  He  then 
investigated  the  reaction  more  closely,  using  anhydrous  sodium  pyro- 
phosphate instead  of  crystallised  hydrogen  sodium  phosphate,  and 
digesting  it  with  definite  weights  of  pure  aqueous  hydrochloric  acid. 
The  hydrochloric  acid  acts  with  two  functions  :  firstly,  a  portion  is  used 
to  saturate  half  the  alkali  in  the  pyrophosphate,  then  the  remainder 
acts  on  the  resulting  salt,  and  sets  free  twice  its  weight  of  ortho- 
phosphoric  acid.  The  following  equation  represents  the  final  distri- 
bution of  matter  when  equivalent  quantities  of  sodium  pyrophosphate 
and  aqueous  hydrochloric  acid  are  digested  together  at  the  ordinary 
temperature  :—^SiiP^O^  +  4HC1  +  Aq  =  3-49  NaCl  +  l'4^9B.,FOi  + 
0*51HC1  +  0*51N"aH2PO4,  whilst  the  expression  representing  the 
complete  decomposition  of  the  pyrophosphate  by  the  minimum  of 
hydrochloric  acid  is  NaiPsOr  +  4-685HC1  +  Aq  =  2H3PO4  + 
4NaCl  +  0-685HC1  +  Aq.  This  reaction  was  not  found  to  consti- 
tute a  paying  process  for  the  manufacture  of  phosphoric  acid. 

It  is  known  that  on  dissolving  yellow  phosphorus  in  dilute  nitric 
acid  a  certain  amount  of  phosphorous  acid  is  produced,  which  amount 
is  greater  at  the  initial  stages  of  the  solution,  and  the  author  has 
attempted  to  determine  the  relative  proportions  of  the  two  acids. 
His  experiments  seem  to  show  that  as  the  strength  of  the  nitric  acid 
is  reduced,  the  ratio  of  the  phosphorous  to  the  phosphoric  acid  alters 
until  it  corresponds  with  that  of  equal  weights.  In  the  first  trials,  in 
which  the  strongest  acids  were  used,  it  was  found  that  reducing  the 
time  of  cohobation  also  increased  the  proportion  of  phosphorous  acid. 
These  trials  show  that,  in  addition  to  the  fundamental  reaction,  a 
secondary  one  is  going  on,  in  which  the  phosphorous  acid  formed 
in  the  primary  action  is  being  oxidised  to  phosphoric  acid.  The 
author  concludes,  from  his  experiments,  that  the  balance  of  evidence, 
so  far  as  it  goes,  is  in  favour  of  the  statement  that  the  primary  action 
taking  place  is  one  in  which  equal  weights  of  phosphorous  and  phos- 
phoric acids  are  formed.  In  carrying  out  this  reaction  for  the  pre- 
paration of  phosphoric  acid^  the  author  finds  that  it  is  not  advisable 
to  use  an  acid  of  greater  sp.  gr.  than  I'250,  nor  one  much  below 
1'200.  By  increasing  the  surface  of  the  phosphorus,  the  speed  of  the 
reaction  can  be  safely  accelerated  to  a  certain  extent.  D.  B. 

Crystalline  Arsenates.  By  0.  Lef^ivre  (Ami.  CUm.  Phys.  [6], 
27,5 — 62;  compare  Abstr.,  1890,562  and  1377). — Barium  py  roar  sen- 
ate, 2BaO,As205,  is  formed  when  barium  oxide  is  added  to  fused 
potassium  or  sodium  metarsenate,  or  to  a  mixture  of  one  of  these 
salts  with  less  than  40  per  cent,  of  the  corresponding  chloride ;  on 
cooling  very  slowly,  the  salt  is  obtained  in  colourless,  transparent 
plates,  belonging  to  the  orthorhombic  system;  when' treated  with 
cold  water,  it  is  quickly  converted  into  the  salt  of  the  composition 
2BaO,As205  +  6H2O.  The  double  salt,  2BaO,K20,As205,  is  obtained 
when  barium  oxide  is  added  to  a  fused  mixture  of  potassium  pyro- 
arsenate  and  potassium  chloride,  provided  that  the  latter  forms  less 
than  80  per  cent,  of  the  mixture ;  it  crystallises  in  colourless,  trans- 
parent prisms,  which  become  opaque  when  treated  with  cold  water. 
When  barium   oxide  is  added  to  a  fused  mixture  of  sodium  pyro- 


274  ABSTRACTS  OF  CHEMICAL  PAPERS. 

arsenate  and  sodium  chloride  containing  more  than  abont  18  per 
cent,  of  the  pyroarsenate,  a  crystalline  salt  of  the  composition 
SBaOjAsaOs,  is  produced. 

The  salts  2SrO,As,05  ;  2SrO,KAAfi205 ;  2SrO,NaAA8205  ; 
SSrCAsaOs;  2CaO,As205;  2CaO,K20,As205;  and  2CaO,Na20,As205 
were  prepared  in  a  similar  manner;  they  are  all  crystalline,  and,  in 
most  cases,  are  isomorphous  with  the  corresponding  barium  salts. 

The  double  salt  4CaO,2Na20,3As205  is  formed  when  abont  5  per 
cent,  of  calcium  oxide  is  added  to  sodium  metarsenate  fused  at  a  low 
temperature ;  it  crystallises  in  large,  transparent  plates,  apparently 
uniaxial  and  negative. 

Lead  pyroarsenate,  2PbO,  AS2O5,  prepared  by  saturating  fused  potas- 
sium metarsenate  with  lead  oxide,  crystallises  in  colourless  plates, 
which  slowly  become  opaque  when  treated  with  water;  it  is  iso- 
morphous with  the  corresponding  salts  of  the  alkali  earths.  The 
double  salt,  2PbO,K20,As205,  is  formed  when  lead  oxide  is  dissolved 
in  a  fused  mixture  of  potassium  arsenate  and  potassium  chloride,  but, 
unless  the  arsenate  forms  more  than  25  per  cent.,  chlorine  compounds 
are  produced ;  it  crystallises  in  small,  transparent  prisms.  The  cor- 
responding sodium  salt,  2PbO,N'a20,As205,  and  the  compound 
4PbO,2Na20,3As205  were  prepared. 

A  double  salt  of  the  composition  8CuO,K20,3As205  is  obtained  on 
dissolving  about  10  per  cent,  of  cupric  oxide  in  fused  potassium 
metarsenate,  but,  in  presence  of  a  small  quantity  of  potassium  chloride, 
a  compound  of  the  composition  2CuO,K20,As205  is  formed ;  they  both 
crystallise  in  bluish-green  prisms,  showing  oblique  extinction. 

The  sodium  salts,  2CuO,Na20,As205  and  3CuO,3Na20,2As205,  were 
prepared. 

The  arsenic  compounds  described  above  and  in  preceding  abstracts 
(Joe.  cit.)  are  slowly  decomposed  when  strongly  heated  in  a  porcelain 
vessel.  The  alkali  salts  are  stable  at  a  dull  red  heat,  but  at  about 
1000°  they  lose  oxygen  and  arsenious  anhydride,  the  expulsion  of  the 
latter  being  probably  the  result  of  the  action  of  silica,  since  the  con- 
taining vessel  is  vigorously  attacked.  Calcium  pyroarsenate  is 
decomposed  at  a  bright  red  heat,  but  the  remaining  simple  salts 
usually  undergo  decomposition  at  a  dull  red  heat ;  the  double  salts 
containing  both  alkali  and  metallic  oxide  are  decomposed  less  readily 
than  the  simple  salts  of  the  corresponding  metallic  oxides. 

Ammonium  magnesium  arsenate  is  decomposed  at  a  comparatively 
low  temperature  in  a  vacuum,  with  liberation  of  water  and  ammonia, 
but,  at  a  temperature  approaching  to  a  dull  red  heat,  pure  nitrogen  is 
evolved  and  arsenious  anhydride  sublimes ;  the  residue  contains  most 
of  the  arsenic  acid  combined  with  magnesium.  When  the  double  salt 
is  heated  strongly  in  a  stream  of  oxygen,  traces  of  arsenious  anhydr- 
ide are  almost  invariably  liberated,  so  that  the  calcination  of  the  salt 
may  give  rise  to  errors  in  quantitative  work. 

Sodium  arsenate  is  slowly  decomposed  by  hydrogen  at  an  incipient 
red  heat,  with  liberation  of  water  and  arsenic ;  at  higher  temperatures, 
the  salt  is  quickly  acted  on,  and  finally  sodium  hydroxide,  containing 
only  traces  of  combined  arsenic,  is  left.  Most  of  the  other  arsenates 
are  acted  on  in  a  similar  manner,  and  usually  more  readily  than  the 
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sodium  salt,  bat  sometimes,  as,  for  example,  in  the  cases  of  cobalt 
arsenate  and  nickel  potassium  arsenate,  the  expulsion  of  the  arsenic 
is  very  incomplete,  owing  to  the  formation  of  an  arsenide.  The 
arsenates  are  also  reduced  by  carbonic  oxide  at  a  high  temperature. 

F.  S.  K. 

Preparation  of  Carbon  under  High  Pressure.  By  H.  Moissan 
{Gompt.  rend.^  116, 218 — 224). — Experiments  were  made  with  the  object 
of  ascertaining  the  influence  of  pressure  on  the  crystallisation  of  carbon 
at  a  high  temperature.  The  various  forms  of  carbon  were  isolated 
by  successive  treatment  with  hydrochloric  or  nitric  acid,  boiling 
sulphuric  acid,  hydrofluoric  acid,  and  a  mixture  of  nitric  acid  and 
potassium  chlorate.  Modifications  of  different  sp.  gr.  were  separated 
by  means  of  bromal,  or,  more  conveniently,  methylene  iodide,  and 
bromoform,  and  mixtures  of  the  two.  The  power  to  scratch  rubies  is 
shared  by  some  metallic  silicides,  which  also  have  a  sp.  gr.  practically 
the  same  as  that  of  the  diamond,  and  hence  the  formation  of  carbonic 
anhydride  by  combustion  in  oxygen  is  necessary  to  characterise  the 
latter. 

When  carbon  is  dissolved  in  iron  between  1100°  and  3000°,  either 
graphite,  or  a  mixture  of  graphite  and  amorphous  carbon,  separates 
on  cooling  under  ordinary  pressure,  but,  if  the  metal  is  allowed  to 
cool  under  high  pressure,  the  phenomena  are  different.  A  mass  of  iron 
is  heated  to  from  2000°  to  3000°,  and  the  exterior  is  rapidly  cooled 
by  means  of  water ;  the  still  liquid  interior  expands  as  it  gradually 
solidifies,  and  thus  produces  a  very  high  pressure.  Another  method 
is  to  compress  charcoal  from  sugar  in  a  soft  iron  cylinder  which  is 
closed  with  a  screw  plug,  and  plunge  the  cylinder  into  a  crucible 
containing  melted  wrought  iron.  The  crucible  is  then  withdrawn 
from  the  tire  and  placed  in  water  until  the  exterior  is  cooled  to  a  dull 
red  heat,  after  which  it  is  allowed  to  cool  by  exposure  to  air.  Three 
forms  of  carbon  are  obtained,  in  proportions  that  depend  on  the  con- 
ditions of  cooling,  namely,  graphite,  thin,  contorted,  maroon-coloured 
flakes,  and  diamond.  The  diamond  is  obtained  as  grains  of  grey -black 
carbonado  of  sp.  gr.  3*0  to  3*5,  and  as  transparent  fragments  with 
a  cetaceous  lustre,  and  parallel  stri®  or  triangular  markings.  Both 
varieties,  when  burnt,  leave  minute  quantities  of  ash,  having  all  the 
characteristics  of  the  ash  of  carbonado  or  diamond.  The  yield  is, 
however,  small,  and  the  results  are  uncertain,  neither  diamond  nor 
carbonado  being  obtained  in  many  of  the  experiments. 

Similar  results  can  be  obtained,  although  with  even  greater  un- 
certainty, by  dissolving  carbon  in  iron  melted  at  about  2000°,  and 
rapidly  cooling  the  metal  in  a  current  of  coal  gas. 

Silver  expands  when  solidifying,  and  also  has  the  power  of  dissolv- 
ing carbon.  If  a  quantity  of  the  metal  is  heated  to  boiling  in  a 
crucible  brasqued  with  charcoal,  and  then  rapidly  cooled  on  the  out- 
side by  immersing  it  in  water,  carbonado  is  obtained  in  small  plates 
of  sp.  gr.  from  2*5  to  3*5. 

The  silver  used  in  these  experiments  contained  a  very  small  quan- 
tity of  gold,  and  some  of  the  grains  of  carbon  were  impregnated  with 
this  metal.  Des  Cloizeaux  has  observed  that  some  specimens  of 
natural  carbonado  enclose  small  globules  of  gold.  C.  H.  B. 
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Reproduction  of  Diamonds,  Bj  C.  Feiedel  (Compt.  rend.,  116, 
224 — 226). — When  carbon  bisulphide  is  placed  in  a  cavity  cut  in  a 
block  of  mild  steel  and  closed  with  a  screw,  and  the  whole  is  heated 
to  dall  redness  or  to  bright  redness,  the  bisulphide  decomposes,  leav- 
ing a  residue  of  amorphous  carbon,  whilst  the  interior  of  the  cavity 
is  lined  with  a  thin  film  of  iron  sulphide  and  the  remainder  of  the 
sulphur  is  diffused  throughout  the  steel  to  a  distance  of  more  than 
15  mm.  from  the  cavity. 

If  sulphur  is  heated  in  closed  vessels  at  500°  with  cast-iron  turnings 
rich  in  carbon,  and  the  product  is  treated  with  acids  and  finally  with 
a  mixture  of  nitric  acid  and  potassium  chlorate,  a  very  small  quantity 
of  residue  is  left,  in  the  form  of  a  black  povvder  which  scratches 
corundum,  but  the  quantity  obtained  was  insufficient  for  analysis. 

0.  H.  B. 

Potassium- astrachanite,  a  new  Potassium-magnesium  Double 
Sulphate.  By  J.  K.  van  der  Heide  (Ber.,  26,  414). — This  substance, 
MgS04,K2S04  +  4H2O,  is  formed  w^hen  a  solution  of  schonite 
(MgS04,K2SOi  +  6H2O)  and  sodium  chloride  is  evaporated  at  60° 
or  from  a  solution  of  magnesium  and  potassium  sulphates  at  100°. 
It  crystallises  in  tables,  and  is  the  potassium  analogue  of  the  already 
known  sodium  compound,  astrachanite.  C.  F.  B. 

Calcium  Oxychloride.  By  B.  Zahorsky  (Zeit.  anorg.  Chem.,  3, 
34 — 43). — This  substance  is  prepared  by  boiling  lime  with  a  concen- 
trated solution  of  calcium  chloride,  or  by  dissolving  excess  of  lime  in 
hydrochloric  acid,  filtering,  and  allowing  to  cool.  The  salt  crystal- 
lises in  long,  thin  needles,  which  are  lustrous,  highly  refractive, 
and  transparent  when  fresh,  but,  if  kept  in  the  air,  take  up  carbonic 
anhydride  and  become  opaque.  It  dissolves  in  glycerol,  but  is  de- 
composed by  water,  alcohol,  and  other  solvents.  It  decomposes 
ammonium  chloride  with  liberation  of  ammonia.  Several  analyses 
of  the  substance  have  already  been  made ;  those  of  the  author  agree 
well  with  the  composition  3CaO,CaCl2  +  15HoO.  Probably  the  con- 
stitutional formula  is  HO*Ca'0*Ca'Cl  +  7H2O,  for  only  14  out  of  the 
15  mols.  of  water  are  lost  by  drying  in  a  vacuum. 

The  following  table  gives  the  grams  of  lime  which  dissolve  at 
different  temperatures  in  100  c.c.  of  pure  water,  or  of  aqueous  calcium 
chloride  solutions  of  varying  strength.  In  the  cases  marked  *,  a 
certain  quantity  of  calcium  chloride  was  precipitated  from  the  solution 
as  oxychloride. 


Temp. 

Pure 
water. 

CaClo, 
5  p.  c. 

CaCL. 
10  p.  c. 

CaCL, 
15  p.  e. 

CaCls, 
20  p.  c. 

CaCl2, 
25  p.  0. 

CaCla, 
30  p.  c. 

20° 
40 
60 
80 
100 

0-1374 
0-1162 
0  -1026 
0  -0845 
0  0664 

0  -1370 
0-1160 
0-1020 
0-0936 
0-0906 

0-1661 
0  -1419 
0-1313 
0  1328 
0-1389 

0  -1993 
0  -1781 
0  -1706 
0-1736 
0  -1842 

0-1857* 
0  -2249 
0  2204 
0  -2295 
0-2325 

0-1661* 
0  -3020* 
0  -2989 
0-3261 
0-3710 

0  -1630* 
0  -3684* 
0-3664 
0  -4122 
0  -4922 

( 

:.  F.  B. 
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Constitution  of  Bleaching  Power.  Bj  G.  Lunge  (Zeit.  anorg. 
Chem.,  2,  311 — 313). — The  author  calls  attention  to  the  fact  that  the 
reactions  of  bleaching  powder,  recently  observed  by  Mijers  (this  vol., 
ii,  209),  form  an  independent  confirmation  of  the  results  previously 
published  by  him,  and  are  likewise  best  explained  by  assuming  that 
the  compound  has  the  formula  attributed  to  it  by  Odling. 

G.  T.  M. 

Monomagnesium  Phosphate.  By  J.  Stoklasa  {Zeit.  anorg. 
Chem.,  3,  67 — 75  ;  compare  this  vol.,  ii,  168). — This  salt,  MgH4(P04)2 
+  2H2O,  is  decomposed  at  different  temperatures  in  the  manner  re- 
presented by  the  following  equations. 

4MgH4(P04)2,2H20 

At  100—170°  =  4MgH4(P04)2  +  8H2O, 

175—176°  =  3MgH4(P04)2  +  MgH2P207  +  9H2O, 
183—184°  =  2MgH4(P04)2  +  2MgH2P207  +  IOH2O, 
196°  :=  4MgH4(P04)2  +  3MgH2P207  +  IIH.O, 
205°  =  MgHsPaOv  +  I2H2O, 
210—303°  =  4Mg(P03)2  +  I6H2O. 

It  is  not  decomposed  by  water,  even  at  60°.  Absolute  and  aqueous 
alcohol  both  decompose  it  completely  at  100°,  if  in  large  excess, 
according  to  the  equation 

MgH4(P04)o,2H20  +  H2O  =  MgHP04,3H20  +  H3PO4. 

The  dimagnesium  phosphate  thus  obtained  has  been  hitherto  un- 
known ;  it  forms  crystals  with  a  nacreous  lustre,  and  dissolves  spar- 
ingly in  water,  readily  in  acids.  C.  P.  B. 

Preparation  of  Sulphites  of  Zinc,  Manganese,  and  Cadmium. 

By  G.  Deniges  (Bull.  t^oc.  Chim.  [3],  7,  569— 573).— Zinc  sulphite, 
ZnSOa  +  2^H20,  is  prepared  by  mixing  in  the  cold  25  per  cent,  solu- 
tions of  zinc  sulphate  and  sodium  sulphite,  the  first  acidified  with 
acetic  acid,  when  it  separates,  after  12 — 15  hours,  in  clinorhombic 
prisms. 

Manganese  sulphite,  MnSOa  +  3H2O,  obtained  by  mixing  10  per 
cent,  solutions  of  manganese  sulphate  acidified  with  acetic  acid  and 
sodium  sulphite,  crystallises  in  oblique  prisms  ;  whilst  a  monohydrate, 
which  is  formed  when  the  additive  compound  MnS03,2NH2Ph,H2S03 
is  dissolved  in  boiling  water,  crystallises  in  rhombic  prisms. 

Cadmium  sulphite,  CdSOs  +  3H20. — This  salt  separates  on  mixing 
equal  volumes  of  10  per  cent,  solutions  of  cadmium  sulphate  acidified 
wdth  acetic  acid  and  sodium  sulphite.  The  author  failed  to  obtain 
Muspratt's  dihydrate  (Fhil.  Mag.  [3],  30,  414).  <     A.  R.  L. 

Stas's  Determinations  of  the  Atomic  Weight  of  Lead.     By 

G.  HiNRiCHS  (Gompt.  rend.,  116,  431 — 433). — According  to  the  author, 
the  determinations  of  the  atomic  weight  of  lead  by  Stas  contain  the 
same  systematic  error  that  exists  in  the  determinations  of  the  oxygen 
in  potassium  chlorate  (this  vol.,  ii,  163).  The  values  obtained  for  the 
atomic  weight  are  functions  of  the  amounts  of  lead  used  in  the  deter- 
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minations.  The  proof  for  this  case  is  not,  however,  so  convincing  a 
one  as  that  for  the  chlorate.  H.  C. 

Mixed  Double  Haloids  of  Lead  and  Potassium.    By  C.  H. 

Herty  (Amer.  Chem.  J.,  15,  81—104  ;  compare  Abstr.,  1892,  779).— 
The  crystals  obtained  bj  cooling  hot  solutions  of  lead  bromide  in 
potassium  iodide,  and  by  crystallising  cold  solutions  of  the  same,  all 
proved  to  be  the  salt  KPbIs  +  2H2O.  By  dissolving  lead  iodide  in  an 
aqueous  solution  of  potassium  bromide,  two  classes  of  crystals  were 
generally  obtained  :  needle-shaped  crystals,  which  proved  to  be  iso- 
morphous  mixtures  of  KPbIa  +  H2O  and  KPbBra  +  H2O,  and  tabular 
crystals  which  were  mixtures  of  varying  proportions  of  potassium 
lead  iodide,  KPbIa,  potassium  lead  bromide,  KPbBra,  and  lead 
bromide.  The  existence  of  such  mixed  double  haloids  as  KPblaBr 
and  KPblBra  has,  therefore,  not  yet  been  proved.  (Compare  Richard- 
son's conclusion,  Abstr.,  1892,  784.)  A.  G.  B. 

Thallium  Sulphite.  By  K.  Seubeet  and  M.  Elten  (Zeit.  anorg. 
Chem.,  2,  434 — 436). —  On  mixing  solutions  of  thallium  sulphate  and 
sodium  sulphite,  thallium  sulphite  is  precipitated  as  a  white,  granular, 
crystalline  powder.  It  is  insoluble  in  alcohol,  but  dissolves  readily  in 
warm  water,  and  the  solution,  on  being  slowly  cooled,  deposits  the 
salt  in  the  form  of  feathery  aggregates  of  slender  needles.  At  15*5°, 
100  parts  of  water  dissolve  3*34  parts  of  the  salt.  Its  sp.  gr.  at  19'8'' 
is  6-4273.  G.  T.  M. 

Graphochemical  Calculation.  By  E.  Nickel  (Zeit.  physika/. 
Chem.,  11,  265 — 274). — The  principles  described  and  employed  in 
previous  papers  (Abstr.,  1892,  1158 ;  this  vol.,  ii,  115  and  119)  a]*e 
applied  to  the  discussion  of  the  different  processes  involved  in  the 
reduction  of  copper  from  its  ores.  H.  C. 

Action  of  Potassium  Iodide  or  Sodium  Thiosulphate  on 
Mercurammonium  Salts.  By  E.  Balestra  (Gazzetta,  22,  ii, 
557 — 563). — Mercurammonium  salts  are  dissolved  by  potassium 
iodide  or  sodium  thiosulphate  solutions  with  liberation  of  am- 
monia and  alkali,  in  accordance  with  the  following  equations : — 

NHgJ  -f  3KI  -f  3H2O  =  2Hgl2  -f  NH3  4-  3K0H. 

NHgal  +  2]Sra2S203  +  SH^O  =  2HgS203  +  Nal  +  NH3  -f  3NaOH. 

The  author  has  performed  these  reactions  for  a  number  of  mercur- 
ammonium salts,  and  determined  the  ammonia  by  distillation  and  the 
remaining  alkali  by  direct  titration;  the  results  obtained  agree  well 
v.'ith  the  theoretical  values.  Similar  reactions  occur  in  the  case  of 
double  salts  such  as  NHg2Cl,NH4Cl.  W.  J.  P. 

Decomposition  of  Alkali  Aluminates  in  presence  of  Alum- 
ina. By  A  DiTTE  (Compt.  rend.,  116,  183 — 185). — When  crystallised 
potassium  aluminate  is  dissolved  in  water,  it  partially  decomposes 
with  separation  of  alumina.  If  the  solution  is  filtered  after  a  few 
minutes,  it  is  limpid,  but  if  kept  in  a  closed  vessel,  it  gradually  de- 
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compo.ses  with  separation  of  aliimina,  wliich  attaches  itself  to  the 
sides  of  the  vessel  in  the  form  of  a  strongly  adherent  crust  of  small, 
transparent  crystals  of  the  same  composition  as  gibbsite,  Al2(OH)6. 

The  same  decomposition  can  be  observed  if  a  solution  of  any 
aluminium  salt  is  mixed  with  potassium  hydroxide  in  quantity  not 
quite  sufficient  to  redissolve  the  precipitated  aluminium  hydroxide. 

A  solution  containing  a  very  slight  excess  of  potassium  hydroxide 
above  that  required  to  dissolve  the  aluminium  hydroxide  will  remain 
clear  for  many  months. 

When  the  quantity  of  alkali  is  not  quite  sufficient  to  keep  the 
whole  of  the  alumina  in  solution,  a  condition  of  equilibrium  is  esta- 
lished  between  the  aluminate,  the  alumina,  the  alkali  hydroxide,  and 
the  water.  Any  local  variation  of  temperature  disturbs  this  equi- 
librium, and  a  small  quantity  of  alumina  separates  and  crystallises 
in  the  form  of  gibbsite.  This  crystallised  form  is  less  solul)le  than 
the  gelatinous  form,  and  does  not  redissolve  even  when  the  tempera- 
ture reverts  to  its  original  value.  Consequently  there  is  a  further 
disturbance  of  the  equilibrium,  more  alumina  separates,  and  in  con- 
tact with  the  gibbsite  already  formed,  crystallises  and  becomes  less 
soluble,  and  this  change  goes  on  until  equilibrium  is  established 
between  the  aluminate,  the  alkali  hydroxide,  water,  and  gibbsite. 

The  accuracy  of  this  view  is  proved  by  the  fact  that  anything  that 
promotes  contact  of  the  solution  with  the  separated  alumina 
accelerates  the  change  and  vice  versa.  The  phenomena  and  the 
explanation  of  them  are  the  same  in  the  case  of  sodium  hydroxide. 

C.  H.  B. 

Decomposition  of  Alkali  Aluminates  by  Carbonic  Anhydride. 
By  A.  DiTTE  {Gompt.  rend.,  116, 386 — 388). — When  potassium  carbon- 
ate solution  is  added  drop  by  drop  to  a  solution  of  potassium  aluminate, 
a  precipitate  forms  and  at  first  redissolves,  but  afterwards  becomes 
permanent;  it  has  the  composition  3K20,Al203,5C02.  Potassium 
hydroxide  is  formed  at  the  same  time,  and  since  it  is  capable  of  decom- 
posing the  double  carbonate,  a  condition  of  equilibrum  is  established. 

When  carbonic  anhydride  is  allowed  to  fall  on  the  surface  of  a 
solution  of  potassium  aluminate  containing  a  small  excess  of  alkali, 
potassium  carbonate  is  formed,  but  no  precipitation  of  the  double 
carbonate  takes  place  until  the  greater  part  of  the  excess  of  alkali 
has  been  neutralised.  At  this  point,  the  water  decomposes  a  small 
quantity  of  the  aluminate,  and  the  liberated  alumina  dissolves  at 
first  in  the  potassium  hydroxide,  but  quickly  separates  in  crystals  of 
the  hydroxide,  Al2(OH)6 ;  there  can  no  longer  be  equilibrium,  and 
the  aluminate  decomposes  more  or  less  rapidly. 

If  carbonic  anhydride  is  passed  into  a  similar  solution  until  a  per- 
manent precipitate  of  the  double  carbonate  and  the  crystallised  hydrox- 
ide begins  to  form,  and  the  flask  is  then  closed,  a  heavy  precipitate  of  the 
double  carbonate  at  first  settles,  but  is  gradually  decomposed  by  the 
potassium  hydroxide  liberated  by  the  decomposition  of  the  aluminate 
by  water,  and  crystallised  aluminium  hydroxide  separates. 

If  the  solution  of  the  aluminate  contains  a  considerable  excess  of 
alkali,  and  carbonic  anhydride  is  passed  into  it  until  a  permanent 
precipitate  begins  to  form,  and  the  flask  is  then  closed,  a  precipitate 
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of  the  double  carbonate  separates,  but  as  there  is  still  suflScient 
potassium  hydroxide  in  the  liquid  to  prevent  decomposition  of  the 
aluminate,  crystallised  aluminium  hydroxide  is  not  formed.  A  similar 
result  is  obtained  if  potassium  carbonate  is  first  added  to  the  solu- 
tion until  the  precipitate  redissolves  with  difficulty,  and  carbonic 
anhydride  is  then  passed  into  the  liquid  until  a  permanent  precipitate 
is  formed.  In  both  cases,  if  the  passage  of  the  carbonic  anhydride 
is  continued  too  long,  too  much  of  the  alkali  is  neutralised  and  the 
aluminate  gradually  decomposes.  C.  H.  B. 

Action  of  Hydrogen  Ammonium  Sulphate  on  Glass.    By  M. 

Lachaud  and  C.  Lepierre  {Bull.  Soc.  Chim.  [8],  7,  603 — 608). — 
Weighed  pieces  of  glass  rod,  20  mm.  in  length,  were  heated  for  60  hours 
with  an  excess  of  fused  hydrogen  ammonium  sulphate,  the  salt  being 
renewed  as  it  volatilised,  the  glass  finally  washed  with  hot  water,  and 
the  loss  in  weight  determined.  A  sample  of  ordinary  soda-lime  glass 
lost  as  much  as  21'5  per  cent,  of  its  weight ;  it  had  then  the  appear- 
ance of  porcelain,  and  could  be  reduced  to  powder  under  the  pressure 
of  the  hand.  By  analyses  of  the  sample  before  and  after  this  treat- 
ment, the  loss  was  found  to  be  mainly  due  to  sodium  oxide ;  it 
amounted  to  20  per  cent,  of  sodium  oxide  out  of  22  per  cent,  origin- 
ally present.  When  heated  with  concentrated  sulphuric  acid  for  40 
hours,  the  same  glass  lost  only  0*05  per  cent.  On  fusion  with  hydro- 
gen ammonium  sulphate,  Bohemian  glass  lost  12  per  cent.,  and 
crystal  glass  10  per  cent.,  of  their  weight,  10  and  8  per  cent,  re- 
spectively of  which  represented  potassium  oxide.  The  authors  find 
that  by  fusing  together  a  mixture  of  potassium  sulphate  and  am- 
monium hydrogen  sulphate,  9  per  cent,  of  the  potassium  sulphate  is 
volatilised  with  the  ammonium  salt.  A.  R.  L. 

Action    of    Water    Vapour    on    Ferric    Chloride.      By    G. 

Rousseau  (Compt.  rend,,  116,  188 — 190).— When  anhydrous  ferric 
chloride  is  heated  in  a  glass  tube  in  a  slow  current  of  carbonic 
anhydride  saturated  with  aqueous  vapour,  brownish-red  needles  of  the 
oxychloride  re2Cl6,2Fe203  are  formed  between  275°  and  300°,  and 
darker  and  larger  needles  of  the  oxychloride  Fe2Cl6,3Fe203.  It  follows 
that  the  decomposition  of  ferric  chloride  in  presence  of  water  vapour 
is  strictly  analogous  to  its  decomposition  in  concentrated  solutions 
(Abstr.,  1892, 119 — 120).  Between  a  dull  red  heat  and  the  softening 
point  of  glass,  no  sublimate  is  formed  when  the  ferric  chloride  is  in 
excess,  but  hexagonal  lamellae  of  hematite  are  obtained  when  the  water 
vapour  is  in  excess.  The  non-formation  of  an  oxychloride  or  the 
oxide  at  a  dull  red  heat  when  the  chloride  is  in  excess  is  probably 
due  to  the  occurrence  of  some  reverse  reaction.  C.  H.  B. 

Mixed  Crystals  of  Ammonium  and  Ferric  Chlorides.     By 

J.  L.  C.  ScHROEDER  VAN  DER  KoLK  {Zcit.  jphijsikal.  Chem.,  11,  167 — 
173). — The  observations  of  Roozeboom  (Abstr.,  1892, 1884)  on  mixed 
crystals  of  ammonium  and  ferric  chlorides  have  been  extended  by  the 
author,  and  mixed  crystals  of  ammonium  chloride  with  the  chlorides 
of  cobalt,  nickel,  and  cadmium  also  examined.     A  detailed  description 
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of  the  appearance  of  some  ot  the  crystals  is  given.  The  author  con- 
siders it  probable  that  the  ferric  chloride  crystals  are  isomorphous 
mixtures  of  ammonium  chloride  with  a  regular  modification  of  ferric 
chloride,  perhaps  Fe2Cl6,8H30.  In  the  other  cases,  isomorphons 
mixtures  are  probably  not  formed.  H.  C. 

Preparation  of  Chromium  and  Manganese  at  a  High  Tem- 
perature. By  H,  MoissAN  (Gompt.  rend.,  116,  349 — 351). — When 
manganous  oxide  is  mixed  with  charcoal  and  heated  in  the  arc  formed 
by  a  current  of  60  volts  and  300  amperes,  reduction  is  complete  in 
5  or  6  minutes  ;  with  50  volts  and  100  amperes,  reduction  requires 
12  to  15  minutes.  In  presence  of  excess  of  carbon,  the  reduced  metal 
contains  6'4  to  14'6  per  cent,  of  that  element,  but  in  presence  of  ex- 
cess of  manganous  oxide,  the  reduced  metal  contains  only  4  to  5  per 
cent,  of  carbon.  When  the  proportion  of  carbon  is  low,  the  mefcal 
remains  unaltered  even  in  open  vessels,  but  with  a  higher  proportion 
of  carbon,  it  is  attacked  by  atmospheric  moisture.  Small  fragments 
placed  in  water  are  completely  attacked  in  24  hours,  hydrogen  and 
hydrocarbons  being  given  off. 

Chromium  oxide  mixed  with  carbon  is  reduced  in  from  8  to  10 
minutes  with  a  current  of  50  volts  and  350  amperes,  about  100  grams 
of  the  metal  being  obtained.  With  50  volts  and  100  amperes,  re- 
duction requires  about  15  minutes.  The  proportion  of  carbon  in  the 
reduced  metal  varies  from  8"6  to  12*85  per  cent.,  but  if  this  product 
is  broken  up,  placed  in  a  carbon  crucible  brasqued  with  chromic  oxide, 
covered  with  the  same  oxide  and  again  subjected  to  the  action  of  the 
arc,  metallic  chromium  is  obtained  quite  free  from  carbon. 

Chrome  iron  ore  can  be  reduced  in  the  same  manner,  a  homo- 
geneous alloy  of  chromium  and  iron  being  obtained.  C.  H.  B. 

Crystalline  Forms  of  Chromium  and  Iridium.  By  W.  Phinz 
(Gompt.  rend.,  116,  392 — 395). — Chromium  prepared  by  Woehler's 
method  forms  minute  cubes  with  pyramidal  faces,  the  symbol  being, 
approximately,  6|,  this  form  giving  rise  to  the  hexagonal  and  octa- 
gonal contours  seen  when  the  powder  is  examined  by  transmitted 
light.  The  rhombohedra  described  by  previous  observers  are  very 
probably  deformed  octahedra. 

Iridium  prepared  by  Stas  in  the  form  of  a  highly  lustrous  powder 
was  seen  under  the  microscope  to  consist  of  regular  hexagonal 
lamellae,  triangles,  small  crosses,  and  regular  octahedra.  All  the  other 
forms  are  derived  from  the  regular  octahedron,  the  triangles  beino- 
flattened  tetrahedra,  whilst  the  hexagons  arise  from  the  deformation 
of  the  octahedron  along  one  of  its  faces.  All  the  forms  closely  re- 
semble the  crystallites  of  copper  observed  in  aventuripe.  It  follows 
that,  so  far  as  Stas's  preparation  shows,  iridium  is  not  dimorphous  and 
does  not  crystallise  in  the  hexagonal  (rhombohedral)   system. 

0.  H.  B. 

Chromium  Fluorides.  By  C.  Poulenc  (Gompt.  rend.,  116,  253 
— 256). — Ghromous  fluoride,  CrFg,  is  obtained  by  the  action  of  gaseous 
hydrogen  fluoride  on  metallic  chromium  at  a  red  heat,  or  by  the 
action  of  the  same  gas  on  chromous  chloride  at  the  ordinary  tempe- 
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rature.  After  fusion  it  forms  a  transparent  green  mass,  with  a 
nacreous  lustre,  and  a  very  brilliant,  lamellar,  crystalline  fracture ; 
sp.  gr.  4<"11.  It  is  insoluble  in  alcohol,  and  only  slightly  soluble  in 
water,  dissolves  in  boiling  hydrochloric  acid,  is  very  slightly  attacked 
by  nitric  acid,  and  is  but  slowly  attacked  even  by  boiling  sulphuric 
acid.  It  is  reduced  by  hydrogen  at  a  dull  red  heat,  and  when  heated 
in  the  air  is  converted  into  chromic  oxide.  At  a  red  heat,  it  is 
decomposed  by  hydrogen  chloride,  by  water  vapour  with  formation  of 
hydrogen  fluoride  and  chromic  oxide,  and  by  hydrogen  salphide  with 
formation  of  black  chromium  sulphide  and  hydrogen  fluoride. 
Fused  potassium  nitrate  attacks  chromous  fluoride  readily  with 
formation  of  normal  potassium  chromate ;  fused  alkali  carbonates 
first  convert  it  into  an  alkali  fluoride  and  chromium  oxide,  whilst  at 
a  higher  temperature  a  normal  chromate  is  formed. 

Chromic  fluoride,  CroFe,  is  obtained  in  a  crystalline  form  by  the 
action  of  gaseous  hydrogen  fluoride  on  anhydrous  chromic  chloride, 
precipitated  chromic  oxide,  hydrated  chromic  fluoride,  or  amorphous 
anhydrous  chromic  fluoride. 

When  chromic  chloride  is  heated  to  dull  redness  in  hydrogen 
fluoride,  anhydrous  chromic  fluoride  is  formed,  and  if  the  tube  is 
heated  at  1200°,  part  of  the  product  volatilises,  and  condenses  in 
very  slender  needles,  whilst  the  non- volatilised  portion  solidifies  to  a 
deep  green  mass,  on  the  surface  of  which  are  long,  well-defined, 
highly  refractive,  green  prisms.  All  three  forms  have  the  same 
composition.  C.  H.  B. 

Complex  Inorganic  Acids.  By  F.  Kehrmann  {Zeit.  anorg. 
Ghem.,  3,  76 — 77). — Under  certain  circumstances,  to  be  described 
later,  reddish-yellow  phosphomolybdates  have  been  obtained ;  the 
potassium  and  ammonium  salts  dissolve  readily  in  water.  The 
corresponding  acid  has  been  obtained  in  the  free  state. 

C.  F.  B. 

Molybdoarsenates.  By  C.  Friedheim  (Zeit.  anorg.  Chem.,  2, 
314—410;  compare  Abstr.,  1890,  1066;  1891,  884).— A  number  of 
molybdoarsenic  acids  were  prepared  by  Pufahl,  by  the  addition  of 
sulphuric  acid  to  a  mixture  of  barium  molybdate  and  arsenic  acid, 
and  salts  of  the  same  acid  w^ere  obtained  by  boiling  together  solu- 
tions of  the  alkali  arsenates  and  molybdic  acid.  On  heating  a 
solution  of  potassium  arsenate,  KH2ASO4,  with  molybdic  anhydr- 
ide, several  products  are  formed.  The  first  has  the  composition 
K20,As205,6Mo03  +  5H2O,  and  is  identical  with  one  of  the  com- 
pounds obtained  by  Pufahl  in  the  above-mentioned  way.  It 
forms  characteristic,  microscopic,  octahedral  crystals.  The  second 
product  forms  rhombohedral  crystals,  having  the  composition 
3K20,As305,18Mo03  -f  26H2O,  and  is  identical  with  the  compound 
obtained  by  the  addition  of  potassium  carbonate  to  an  aqueous  solu- 
tion of  the  red- coloured  molybdoarsenic  acid  As205,18Mo03  +  28H2O, 
which  is  the  third  well-characterised  product  of  the  action.  In  a 
similar  way,  this  acid  and  the  salt  3N'a20,As205,18Mo03  +  24H2O 
were  obtained  from  monosodium  arsenate.     The  nature  of  the  pro- 
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ducts  in  all  these  cases  depends  not  only  on  the  quantity  of  molybdic 
anhydride  employed,  but  also  on  the  nature  of  the  alkali  arsenate. 
When  dipotassium  arsenate  and  molybdic  anhydride  are  allowed  to 
interact  in  molecular  proportion,  the  compound  3K20,As205,6Mo03 
-h  25H20  is  obtained,  and  the  sodium  salt,  3]S'a20,As205,6Mo03  + 
IIH2O,  is  formed  in  a  similar  way.  On  employing  a  large  excess  of 
molybdic  acid,  the  compound  3KoO,As205,24Mo03  +  I2H2O,  pre- 
viously prepared  by  Pufahl,  is  obtained.  In  short,  all  the  compounds 
previously  prepared,  in  addition  to  several  new  ones,  are  to  be  ob- 
tained directly  from  their  components.  The  author  discusses,  at 
length,  the  considerations  which  have  led  him  to  ascribe  the  formula 
AsO(OH}2-0-Mo02-0-Mo02-0-Mo02-OK  to  the  compound 

K20,As305,6Mo03, 

and  the  constitution  AsO(0-Mo02*0-Mo02-0-Mo02*OK)3  to  the  com- 
pound 3K20,As205,18Mo03.  By  substituting  the  groups  Mo(OH)4 
for  M0O2  in  these  formulas,  it  is  possible  also  to  account  for  the 
water  molecules  existing  in  the  compounds.  G.  T.  M. 

Preparation  of  Uranium  at  a  High   Temperature.     By  H. 

MoissAN  (Gompt.  rend.,  116,  347 — 349). -^The  mixture  of  oxides  ob- 
tained by  strongly  heating  uranium  nitrate  is  mixed  with  a  slight 
excess  of  carbon,  and  strongly  compressed  into  a  carbon  crucible, 
which  is  then  embedded  in  magnesia,  and  subjected  in  an  electrical 
furnace  to  the  arc  formed  by  a  current  of  60  volts  and  450  amperes. 
Reduction  takes  almost  immediately,  and  an  ingot  of  200  to  220 
o-rams  is  obtained  in  12  minutes.  The  metal  is  very  hard,  and  has  a 
brilliant  fracture ;  it  is  not  pure,  but  contains  from  5  to  13'5  per 
cent,  of  carbon.  Its  melting  point  is  higher  than  that  of  platinum, 
but  it  decomposes  water  at  the  ordinary  temperature.  C.  H.  B. 

The  Determination  of  Equivalents  by  Conversion  of  Oxides 
into   Sulphates.      The   Separation  of  the  Gadolinite   Metals. 

By  G.  Keuss  (Zeit.  anorg.  Chem.,  3,  44 — 59). — Attention  is  called  to 
the  fact  that  the  presence  of  impurities,  even  when  as  much  as  1  per 
cent.,  cannot  always  be  detected  by  the  spectroscope,  and  in  the  case 
of  compounds  of  the  rare  earths,  the  use  of  quantitative  analysis  is 
recommended,  in  order  to  ascertain  if  two  successive  fractions  are 
identical  or  different.  Of  the  various  methods,  the  author  prefers  the 
conversion  of  an  oxide  into  a  sulphate  by  treating  it  in  a  crucible 
Avith  dilute  sulphuric  acid,  evaporating,  and  then  igniting  gently,  at 
about  350°.  The  method  is  trustworthy,  and  no  basic  sulphate  is 
formed;  Bailey's  statement  (Trans.,  1887,  676)  that  no  constant 
weight  can  be  obtained  is  shown  by  experiment  to  be  incorrect.  The 
use  of  a  porcelain  crucible  is  admissible. 

At  the  end  of  the  paper  is  given  a  synopsis  of  the  methods  at  pre- 
sent in  use  for  separating  metals  of  the  cerium  and  ytterbriun 
groups.  It  is  too  long  to  reproduce  here ;  but  the  following  are  the 
heads  under  which  the  methods  are  arranged  : — I.  Crystallisation  of 
doable  salts.     II.  Precipitation  of  basic  salts.     III.  Fractional  pre- 
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cipitation  of  the  earths  in  various  forms.  IV.  Fractional  solution. 
V.  Oxidation  (only  in  case  of  cerinm).  C.  F.  B. 

Electrolysis  of  Solutions  of  Metals  of  the  Rare  Earths.    By 

G.  Kruss  (Zeit.  anorg.  Chem.,  3,  60—62). — If  a  solution  containing 
chlorides  of  the  rare  earth  metals  is  electrolysed,  hydrogen  and  chlorine 
are  evolved  at  the  two  poles,  and  the  oxides  of  the  metals  are  pre- 
cipitated. It  is  obvious  that  the  last  metal  to  separate  out  will  be 
that  one  which  has  the  greatest  tendency  to  combine  with  chlorine, 
and  it  should  be  possible  to  effect  at  least  a  partial  separation  of  the 
metals  by  fractional  electrolysis.  An  experiment  actually  showed 
that,  when  a  mixture  was  precipitated  in  three  fractions  with  aniline, 
and  the  middle  fraction  again  separated  into  five  by  fractional  elec- 
trolysis, the  electrolysis  effected  a  separation  in  the  same  sense  as  the 
precipitation.  The  vessel  used  was  a  beaker  of  15  cm.  diameter; 
inside  it,  and  touching  the  glass,  was  a  cylinder  of  copper  gauze 
reaching  to  the  top  of  the  liquid,  and  forming  the  negative  electrode  ; 
the  positive  electrode  was  a  rod  of  gas  carbon  placed  in  the  axis  of 
the  beaker.  The  battery  contained  four  Bunsen  elements  joined  in 
series.  C.  F.  B. 

Double  Halogen  Compounds  of  Gold.  By  G.  Kruss  and  F.  W. 
Schmidt  (J.  pr,  Chem.  [2],  47,  301— 302).— The  authors  cannot 
admit  that  AuBr2  or  AuaBri  is  produced  by  the  action  of  bromine  on 
gold  under  the  conditions  of  Thomsen's  experiments  (Abstr.,  1888, 
559).  They  are  not  convinced  by  Petersen's  arguments  (this  vol.,  ii, 
126),  and  still  maintain  that  AuBra  is  the  ultimate  product  of  the 
action  of  bromine  on  gold.  A.  G.  B. 

Rapid  Reduction  of  Potassium  Platinochloride.  By  H.  Borx- 
TRA.GER  {Zeit.  anal.  Chem.,  32,  188). — The  precipitate  is  dissolved  in 
hot  water  and  potassium  oleate  added.  This  produces  a  precipitate 
containing  58  per  cent,  of  oleic  acid,  23  per  cent,  of  platinum,  and  19 
per  cent,  of  potassium  chloride.  Ignited  for  a  few  minutes,  it 
decomposes  very  readily,  leaving  a  mixture  of  very  active  platinum 
black  with  potassium  chloride  ;  the  latter  can  be  removed  by  washing 
with  hot  water.  M.  J.  S. 

Atomic  Weight  of  Palladium.  By  A.  Joly  and  E.  Leidii^ 
{Compt.  rend.,  116,  146 — 148). — Pure  palladium  was  converted  into 
potassium  palladionitrite,  and  the  latter  into  potassium  palladio- 
chloride,  which  was  carefully  recrystallised,  and  dried  at  100°.  It 
was  then  electrolysed  in  aqueous  solution  acidified  with  hydrochloric 
acid,  the  deposited  metal  being  heated  in  a  current  of  hydrogen,  and 
allowed  to  cool  in  a  current  of  carbonic  anhydride ;  as  a  mean  of 
eight  determinations,  Pd  =  105-438,  when  H  =  1,  0  =  1596,  and 
CI  =  35'37.  This  value  is  almost  identical  with  that  obtained  by 
Bailey  and  Lamb,  105-459  (Trans.,  1892,  745—753). 

Reduction  of  the  palladiochloride  in  hydrogen  gave,  as  a  mean 
result  of  two  experiments,  Pd  =  105*665,  but  the  experiments  are 
being  continued.  C.  H.  B. 
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Physical  Properties  of  Fused  Ruthenium.  By  A.  Joly  (Compt. 
rend.,  116,  430 — 431). — Ruthenium  can  be  fused  and  obtained  in 
ingots  of  25  to  30  grams  by  means  of  the  electric  arc.  In  order  to 
avoid  volatilisation  as  far  as  possible,  the  metal  should  be  heated  very 
rapidly.  The  metal,  after  treatment  with  aqua  regia  and  hydrofluoric 
acid,  is  heated  in  hydrogen  to  reduce  the  superficial  film  of  oxide. 
It  then  has  a  grey  colour,  more  like  that  of  iron  than  of  platinum,  its 
hardness  is  comparable  to  that  of  iridium,  and  it  is  brittle  when  cold, 
but  somewhat  malleable  at  a  red  heat.  The  sp.  gr.  of  the  fused  and 
powdered  metal  at  0°,  compared  with  water  at  4°,  is  12-063. 

C.  H.  B. 
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Origin  of  the  Diamond.  By  J.  Wreth  (Compt.  rend.,  116, 
323 — 326). — Consideration  of  the  mode  of  occurrence,  crystalline 
form  and  aspect,  and  the  general  physical  and  chemical  properties  of 
the  diamond  leads  the  author  to  conclude  that  diamonds  have  been 
formed  under  pressure  at  a  high  temperature  in  presence  of  hydrogen 
containing  more  or  less  carbon,  and  have  been  cooled  rapidly. 
Bort  contains  0'5  per  cent,  of  hydrogen,  and  when  heated  under 
water,  gives  off  bubbles  of  gas.  C.  H.  B. 

Graphite,  Carbonado,  and  Microscopic  Diamonds  in  Blue 
Earth  from  the  Cape.  By  H.  Moissan  {Compt,  rend.,  116,  292 — 
295). — Blue  earth  from  Da  Beer's  Mine  was  treated  with  boiling  sulph- 
uric acid  for  several  hours,  washed,  treated  with  aqua  regia,  and  again 
w^ashed.  It  was  then  subjected  to  repeated  alternate  treatment  with 
hydrofluoric  and  sulphuric  acids.  2  kilos,  of  the  earth  left  only  a 
very  minute  quantity  of  a  residue  containing  brilliant,  hexagonal  or 
lamellar  crystals  of  graphite  which  yielded  a  greenish  graphitic  oxide 
when  treated  in  the  usual  way,  together  with  microscopic  grains  of 
carbonado  and  diamonds,  mixed  with  amber-yellow  grains  and  long, 
transparent,  non-combustible  prisms,  both  of  which  can  be  decom- 
posed by  fusion  with  potassium  hydrogen  sulphate  and  subsequent 
treatment  with  hydrofluoric  and  sulphuric  acids.  Carbonado  has 
previously  been  detected  in  the  blue  earth  by  Couttolenc,  who,  how- 
ever, did  not  recognise  the  presence  of  microscopic  diamonds. 

C.  H.  B. 

Cupro-iodargyrite,  a  new  Mineral.  By  H.  Schulze  {Chem, 
Zeit.,  16,  1952). — Among  some  minerals  from  the  San  Agustin  Mine, 
Iquique,  Chili,  the  author  found  specimens  of  a  copper  silver  iodide, 
hitherto  not  observed  in  nature.  The  new  mineral  has  a  sulphur- 
yellow  colour  with  an  adamantine  lustre.  On  analysis,  it  yielded  the 
following  results : — 
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These  results  are  in  accord  with  those  demanded  by  the  formula 
CuT,AgI  (compare  Abstr.,  1891,  1436).  B.  H.  B. 

Cuproplumbite  from  Butte  City,  Montana.    By  J.  T.  De  Bkll 

(Amer.    Ghem.  J.,    14,    620 — 621). — An    analysis   of   this   substance 
gave — 

Cu.  Pb.  S.  SiOs-  Total. 

61-32  18-97  17-77  1-58  99-64 

This  agrees  approximately  with  the  formula  SCujSjPbS.  The 
mineral  is  amorphous,  of  bluish-grey-black  colour,  lustre  submetallic, 
fracture  uneven,  fuses  with  spirting,  sp.  gr.  =  5-39,  hardness  =  2-5. 
r'rom  considerations  regarding  its  specific  gravity,  it  is  classed  rather 
with  galena  than  with  chalcosite.  C.  F.  B. 

Platiniferous  Nickel  Ore  from  Canada.  By  P.  W.  Clarke  and 
C.  Catlett  (Ghem.  News,  67,  53—54 ;  from  Bull  U.S.  Geol.  Surv., 
No.  64). — An  analysis  of  nickel  ore  from  the  mines  at  Sudbury, 
Ontario,  gave  the  following  results : — 


Ni. 

Fe. 

Si02. 

Cu. 

S. 

Total. 

41-96 

15-57 

1-02 

0-62 

40-80 

99-97 

These  figures  correspond  approximately  with  the  formula  NiaFeSs. 
In  short,  the  mineral  has  the  composition  Ni^Ss,  with  about  one- 
fourth  of  the  nickel  replaced  by  iron.  The  only  known  species  with 
which  this  agrees  is  Laspeyres's  polydymite,  of  which  the  Sudbury 
mineral  is  evidently  a  ferriferous  variety.  The  peculiarity  of  this  ore 
is  that  it  contains  platiuam  in  appreciable  quantities,  three  specimens 
of  the  Sudbury  ore  assayed  showing  respectively  0-0087,  0006,  and 
O024  per  cent,  of  platinum.  Probably  the  platinum  exists  in  the  ore 
as  sperrylite.  B.  H.  B. 

Brazilite.  By  E.  Hussak  (Jahrh.  f.  Min,,  1893,  i,  Mem.  89).— An 
analysis  of  the  monoclinic  mineral  brazilite  by  C.  W.  Blomstrand 
showed  that  it  consists  of  pure  zirconia,  the  analytical  results  being  as 
follows : — 


Zr02. 

SiOg. 

AI0O3. 

Fe.Oa. 

CaO.    MgO.    Alkalis. 

Loss.     Total. 

96-52 

0-70 

0-43 

0-41 

0-55     0-10      0-42 

0-39     99-52 
B.  H.  B. 

Statuary  Marble  from  Rutland,  Vermont.  By  J.  T.  De  Bell 
{Amer.  Ghein.  /.,  14,  626 — 627). — This  marble  is  very  pure,  contain- 
ing as  impurities  only  the  following  percentage  amounts  : — SiOa, 
0  167;  Fe,03  and  AlA,  0-062;  NaaO,  0-065;  KoO,  0004;  MgO, 
0  079.  The  lime  prepared  from  it  is  but  little  inferior  to  that  from 
Carrara  marble,  if  required  for  the  separation,  in  analysis,  of  magnesia 
from  alkalis.  C.  F.  B. 

Electrical    Calamine    from   Wythe    Co.,   Virginia.      By   A. 

Jones   (Amer.  Ghem.  J.,  14,   621). — A  peculiarly  pure  specimen  of 


SiOo. 

AI0O3. 

NaaO. 

I.  48  03 

26-68 

15-61 

11.  47-88 

26-12 

15-63 
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ZnSiOi  +  H2O.  It  occurs  occasionally  as  a  layer  of  bright,  trans- 
parent, colourless  crystals,  encrusting  to  a  deptli  of  1 — 2  mm.  the 
snow-white  opaque  sheets  of  the  ordinary  ore.  C.  F.  B. 

The  Mesotype  Group  in  the  Puy-de-Ddme.  By  F.  Gtonnard 
{Jahrb.  f.  Min.,  1893,  i,  Ref.  247 ;  from  Bull.  soc.  fran.  min.,  14, 
165 — 174). — The  zeolite  described  by  Guilleruin  as  mesotype  from 
the  Puy-de-D6me  is  shown  by  analysis  to  be  scolezite.  It  was, 
however,  probably  not  derived  from  the  Puy- de-Dome,  for  all  the 
mesotypes  of  this  district  examined  by  the  author  are  shown  to  be 
natrolite.  The  following  are  the  results  of  two  analyses,  I,  mesotype 
from  the  Puy-de-Marman,  and  II,  from  the  Tonr  de  Gevillat :  — 

CaO.  H2O.  Total. 

—  9-62        99-94 

0-45         9-80         99-88 

B.  H.  B. 
Paranthrite  from  Clay  Co.,  N.  Carolina.     By  W.  N.  Berkeley 

(Amer.  Ghem.  J.,  84,  628). — This  mineral  occurred  in  a  corundum 
mine,  in  a  pocket  near  the  centre  of  a  6-foot  vein,  consisting  of 
decomposed  albite,  corundophilite,  and  chloritic  minerals,  lying 
between  chrysolite  and  horblende  gneiss.  It  consists  of  bluish-grey, 
rounded,  crystalline  lumps  ;  sp.  gr.  =  2-75,  hardness  =  5-5,  composi- 
tion : — 

SiOs-  AI2O3.  CaO.  Na^O.  HoO. 

47-54  34-03  17-23  1-82  1-02 

C.  F.  B. 
Glauconite  from  Hanover  Co.,  Virginia.     By  M.  B.  Corse  and 

C.  Baskerville  {Amer.  Ghem.  /.,  14,  627 — 628). —  This  occurs  in  a 
bed  of  greensand  marl.  It  appears  as  rounded  grains  interspersed 
with  seams  of  quartz  and  with  some  spots  of  a  much  deeper  green 
colour  than  the  main  portion.  It  is  almost  insoluble  in  strong  acids, 
but  after  gentle  ignition,  when  it  turns  brown,  it  is  completely 
gelatinised  by  hydrochloric  acid.  II  has  a  sp.  gr.  =  2-83,  fusibility 
=  4-5. 


SiOs 

comb. 

Quartz. 

M,0,. 

FeoOg. 

FeO. 

MgO. 

CaO. 

K2O. 

I.  43-34 

8-22 

6-62 

15-16 

8-33 

0-95 

0-62 

4-15 

I.  47-43 

2-76 

7-33 

12-03 

9-43 

2-90 

0-57 

5-75 

ISTasO.  H2O.  Total. 

I.  1-84  10-32  99-55 

II.  0-42  9-85  98-49 

,  C.  F.  B. 
Constitution  of  Spherulites  in  Acid  Eruptive  Rocks.  By 
W.  Cross  {Jahrb.  f.  Min.,  1893,  i,  Ref.  29^^—297  ;  from  Bull.  Phil. 
Soc.  Washington,  11,  411—444). — The  author  regards  microfelsite  as  a 
mechanical  mixture  of  quartz  and  felspar  (chiefly  orthoclase)  in  vary- 
ing quantities.  Among  the  spherulites  in  the  rocks  of  Rosita  Hills 
and  Silver  Cliff,  he  has  not  found  one  that  is  not  composed  of  definite 
minerals.       Analysis  of  two  obsidians,  from  Silver  Cliff,  with  large 

22—2 
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spherulites,  and  from  Rosita  Hills,  shows  that  the  glass  consists  almost 
exclusively  of  alkalis  and  alumina  (in  the  felspar  ratio),  silicic  acid, 
and  water.  B.  H.  B. 

The  Meteorite  from  Canon  Diablo.  By  H.  Moissan  (Compt. 
rend.,  116,  288—290,  and  C.  Fhiedel,  ihid.,  290— 991).— Parf.  of  the 
meteorite  from  Canon  Diablo  (Abstr.,  1892, 284,  497  ;  this  vol.,  ii,  174), 
when  treated  with  hydrochloric  acid  until  all  the  iron  was  dissolved^ 
left  a  residue  of  carbon  in  the  form  of  an  impalpable  powder,  thin 
maroon-coloured  plates,  similar  to  those  obtained  from  iron  cooled 
under  pressure,  and  rounded  fragments  of  high  density.  The  latter, 
when  treated  with  nitric  acid  and  potassium  chlorate,  left  two  yellowish 
fragments,  with  a  fatty  lustre  and  a  general  appearance  recalling  the 
contorted  crystallisation  of  bort.  They  scratched  ruby  easily,  and  one 
of  them  when  burnt  in  oxygen  yielded  carbonic  anhydride.  The 
larger  of  the  two  fragments  measured  0"7  by  0"3  mm.  The  denser 
carbon  was  associated  with  a  grey  substance  in  dendritic  masses, 
which  somewhat  resembled  platinum,  but  was  not  attacked  by  aqua 
regia.  The  meteorite  is  very  far  from  being  uniform  in  composition, 
considerable  differences  being  observed  in  parts  not  more  than  10  mm. 
distant  from  one  another. 

Triedel  has  not  found  in  the  same  meteorite  such  large  fragments 
of  diamond,  but  has  recognised  amongst  the  microscopic  grains  of 
carbonado  that  he  obtained,  a  certain  number  of  small,  transparent 
grains,  which  are,  doubtless,  white  diamond.  The  dendritic  substance 
is  an  iron  sulphide,  the  composition  of  which  corresponds  with  the 
formula  FeeS.  C.  H.  B. 


Physiological    Chemistry, 


Elimination  of  Carbonic  Oxide.  By  L.  de  Saint-Maktin 
{Compt.  rend.,  116,  260 — 263). — When  a  rabbit  partially  poisoned  by 
carbonic  oxide,  is  placed  under  such  conditions  that  natural  elimina- 
tion is  impossible,  as  in  a  Kegnault  and  Keiset's  apparatus  filled  with 
air  containing  a  known  quantity  of  carbonic  oxide,  a  certain  quantity 
of  the  gas  is  slowly  but  regularly  destroyed,  the  destruction  taking 
place  more  actively  the  smaller  the  quantity  of  carbonic  oxide  that 
the  animal  has  inhaled. 

In  estimating  the  proportion  of  carbonic  oxide  necessary  to  make 
a  confined  atmosphere  fatally  poisonous,  the  time  during  which  the 
gas  is  inspired  is  an  important  factor,  and  it  is  probable  that  the 
quantity  required  is  much  smaller  than  has  hitherto  been  supposed, 
provided  that  respiration  of  the  mixture  is  continued  for  several 
hours.  C.  H.  B. 

The  Influence  of  certain  Sulphur  Compounds  on  Meta- 
bolism. By  W.  ^.  Smith  {Zeit  physiol.  Chem.,  17,  459—467).— 
In  a  previous  communication  (Therap.  Monatsh.,  November,  1888),  it 
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was  shown  that  by  metabolic  changes  sulphonal  is  converted  into 
ethylsulphonic  acid,  whilst  sulphuric  acid  is  not  formed  in  appreci- 
able quantities.  The  present  research  relates  to  other  sulphur  com- 
pounds, and  the  experiments  were  carried  out  on  a  dog.  For  three 
days  the  animal  received  1  lb.  of  dog  biscuit  and  1  litre  of  water 
daily.  This  was  followed  by  a  period  of  three  days  in  which  the 
drug  was  given  in  addition.  The  urine  in  the  two  periods  was  col- 
lected, analysed,  and  compared. 

Acetone  Ethylmercaptol. — There  is  no  increase  in  the  total  sulphuric 
acid  excreted,  but  qualitative  examination  showed  the  presence  of  an 
organic  sulphur  compound,  which  is  readily  soluble  in  water.  Con- 
sidering the  near  relationship  of  the  drug  given  to  sulphonal,  it  is 
probable  that  this  compound  is  ethylsulphonic  acid.  The  urine  also 
contains  small  quantities  of  sulphonal. 

a-TritMoaldehyde,  CeHigSa. — This  is  well  absorbed  from  the  intestine. 
The  urine  contains  a  small  quantity  of  a  sulphonate  containing 
39'3  per  cent,  of  sulphur.  Analysis  of  its  crystals  (m.  p.  230°) 
agrees  with  the  formula  O6H12S3O4.  The  greater  part  of  the  sulphur 
appears  in  the  urine  as  sulphuric  acid. 

Thioglycollic  acid. — This  causes  sickness,  but  a  small  amount  is 
absorbed,  and  leads  to  an  increase  in  the  urinary  sulphates. 

Ethylidenediethylsuljphone. — There  is  a  very  slight  rise  in  the 
urinary  sulphates,  and  a  small  quantity  of  the  drug  was  recovered 
unchanged  from  the  urine. 

Ethylenediethylsulphone. — There  was  no  rise  in  the  urinary  sulph- 
ates. 

The  general  conclusion  drawn  is,  that  urinary  sulphates  do  not 
normally  originate  by  oxidation  of  the  sulphur-containing  radicles  in 
proteid  matter,  but  by  oxidation  of  sulphur  compounds  analogous  to 
thioglycollic  acid,  cystin,  and  cystein.  W.  D.  H. 

Phosphorus  and  the  Lecithins.  By  W.  Maxwell  (Amer. 
Ghem.  J.,  15, 185 — 195). — It  has  been  shown  in  previous  papers  (Abstr., 
1891,  489  and  511)  that  during  the  germination  of  seeds,  the  ratio  of 
inorganic  to  organic  phosphorus,  presumably  in  the  forms  of  phosph- 
ates and  lecithins  respectively,  gradually  decreases,  the  increase  of  the 
organic  corresponding  with  the  decrease  of  the  inorganic  phosphorus. 
It  is  now  shown  that  during  the  development  of  the  hen's  egg,  the  ratio 
of  inorganic  to  organic  phosphorus  gradually  increases,  the  organic 
phosphorus,  presumably  in  the  form  of  lecithins,  being  converted  into 
the  phosphates  of  the  bone  of  the  chick.  The  lecithins  were  extracted 
from  the  yolk  by  alcohol  and  ether  in  succession,  and  the  phosphorus 
of  the  extract  converted  into  phosphate  and  weighed  as  magnesium 
pyrophosphate.  The  amount  of  phosphorus  present  in  the  form  of 
nucle'ins,  and  in  the  shell,  is  so  minute  as  to  be  negligible.  At  a 
certain  stage  in  the  development,  the  organic  phosphorus  was  observed 
to  increase  for  a  time,  a  phenomenon  which  may  be  attributed  to  the 
conversion  of  the  original  inorganic  phosphates  of  the  egg  into  lecithins 
by  the  organism,  previously  to  reconversion  into  bone  phosphates. 

Jn.  W. 
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Alkaloids  in  Cod  Liver  Oil.  By  J.  Bouillot  (Compt.  rend., 
116,  439 — 441). — The  alkaloids  of  cod  liver  oil  are  of  biliary  origin, 
and  pre-exist  in  normal  hepatic  tissue ;  they  are  not  produced  by  any 
process  of  fermentation.  If  a  thin  section  of  the  fresh  tissue  is 
exposed  to  gaseous  hydrogen  fluoride  or  hydrogen  chloride  for  half  an 
hour,  and  then  dried  under  a  bell-jar,  numerous  crystals  can  be 
observed  under  the  microscope.  These  crystals  are  never  enclosed  in 
the  hepatic  cellules,  but  are  localised  in  the  extracellular  liquid  and 
in  the  biliary  canaliculi ;  the  hydrochlorides  of  dihydrotoluidine, 
aselline,  and  morrhiiine  can  readily  be  recognised.  If  the  section  is 
moistened  with  a  solution  of  platinic  chloride,  and  again  dried,  the 
acicular  crystals  of  morrhuine  platinochloride  are  formed. 

The  author  uses  the  term  pangaduine  to  denote  the  mixture  of  all 
the  alkaloids  contained  in  the  oil.  This  mixture  is  soluble  in  alcohol 
of  80°,  in  an  aqueous  solution  of  glycerol,  &c. ;  it  leaves  .3*5  per  cent, 
of  ash. 

Pangaduine  is  of  special  value  in  all  maladies  characterised  by  im- 
perfect nutrition  :  gout,  rheumatism,  diabetes,  neurasthenic  weak- 
ness, overwork,  and  all  cases  where  there  is  abnormal  production  or 
elimination  of  toximes.  In  tuberculosis,  pangaduine  stimulates  general 
nutrition,  and  thus  increases  the  powers  of  resistance.         C.  H.  B, 

Excretion  of  Ethereal  Hydrogen  Sulphates  in  Cholera.  By 
E.  Baumann  (Zeit.  physiol.  Chem.,  17,  511 — 512). — Pouchet  states 
that  the  excretion  of  ethereal  sulphates  in  cholera  is  at  a  minimum. 
Renewed  investigation  of  this  point  is  necessary,  taking  into  account 
the  different  stages  of  the  disease.  In  some  stages,  the  urine  certainly 
contains  excess  of  indican,  and  in  pure  cultures  of  the  Comma  hacillus 
indole  is  produced.  W.  D.  H. 

>  A  Crystalline  Globulin  occurring  in  Human  Urine.    By  D. 

Noel  Paton  {Ftog.  Boy.  8oc.  Edin.,  19,  102 — 115). — In  the  urine  of 
a  patient  recovering  from  a  prolonged  attack  of  diarrhoea,  the  per- 
centage of  proteids  was  found  to  be  very  high — 2*00  per  cent.,  of 
which  1*92  consisted  of  globulin.  On  another  occasion,  the  total  pro- 
teids were  3'82,  of  which  globulin  was  8' 732.  It  was  obtained  by  pre- 
cipitation with  ammonium  sulphate,  filtering,  washing,  and  dialysing; 
the  crystals  were  elongated  and  rhombic,  and  larger  than  those  of 
tyrosine,  but,  instead  of  being  acicular,  they  were  terminated  by  a 
characteristic  angular  extremity — coagulation  occurs  below  60°  and 
above  56'  —  dried  at  110°,  they  were  found  to  consist  of  C  51'89  per 
cent.,  H  6-88,  N  16  06,  S  1-24,  0  23-93. 

The  remainder  of  the  paper  is  of  physiological  interest  onlj^. 

E.  W.  P. 
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Ammonlacal  Fermentation  in  Soils.  By  A.  Muntz  and  H. 
CouDON  (Compt.  rend.,  116,  395). — When  soil  is  sterilised  by  heating' 
at  120°,  ammoniacal  fermentation  is  completely  prevented.  A  tempera- 
ture of  110°  is  not  sufficient  to  produce  this  result.  The  production  of 
ammonia  is  not  due  to  a  single  organism,  but  several  bacilli  and  micro- 
cocci, and  some  moulds,  seem  to  be  almost  equally  effective.  It  is  note- 
worthy that  nitrification,  which  is  beneficial,  is  brought  about  by  only 
one  organism,  whilst  ammoniacal  fermentation,  which  as  a  rule  is 
harmful,  can  be  produced  by  a  comparatively  large  number  of 
organisms.  C.  IT.  B. 

The  Nitrogen  Question.  By  A.  Petermann  (Bull.  Acad.  roy. 
Belg.  [3],  25,  267—276;  compare  Abstr.,  1890,  816,  and  this  vol., 
ii,  33). — The  object  of  the  experiments  described  in  this  paper  was  to 
ascertain  the  effect  of  sterilisation  on  nitrogen  fixation.  The  appa- 
ratus, of  which  a  sketch  is  given,  consisted  of  a  large  inverted  bell 
jar  (125  litres  capacity)  in  which  two  flower  pots  were  placed.  The 
bell- jar  was  connected  with  an  aspirator.  The  air  before  entering 
the  bell-jar  passed  through  cotton  wool,  and  through  vessels  con- 
taining sulphuric  acid,  and  sodium  carbonate  respectively.  There 
was  also  an  arrangement  for  boiling  the  water  .used  for  watering. 
The  soil  with  mineral  manure  (the  same  as  was  used  previously,  loc, 
cit.)  was  sterilised  by  heating  for  five  hours  at  150°.  The  seeds  were 
sterilised  by  immersion  in  mercuric  chloride  solution.  The  experi- 
ments were  as  follows  : — (1)  Soil,  not  sterilised,  without  higher 
vegetation,  but  covered  with  green  and  red  algae.  (2)  Sterilised  soil, 
without  vegetation  of   any  kind.     (3)   Sterilised    soil  with    barley. 

(4)  Soil,    not   sterilised,    with   barley    (this    experiment   was    lost). 

(5)  Sterilised  soil,  watered  with  sterilised  water;  no  cryptogamic 
vegetation.  (6)  Soil,  not  sterilised,  watered  with  rain-water  ;  the 
soil  gradually  became  covered  with  lower  vegetation. 

The  numerical  results,  as  regards  nitrogen,  are  next  given. 


N] 

trogen  (g 

rams). 

1         At  commencement. 

1 

At  conclusion. 

Gain  or 

1  In  soil. 

1 

In  seed. 

Total. 

In  soil. 

In  produce. 

Total. 

loss. 

1 

2. . . . 
3.','.'. 
5..  .. 
6.... 

0-0255 
I  0-0255 

0  0511 
!  0  0438 

0  -0438 

0 -0573 

0-0255 
0-0255 
0-1084 
0-0438 
0  -0738* 

0  -0294 
0-0240 
0  -0492 
0  -0430 
0  0522 

0-0575 

0  -0294 
0-024O 
0-1067 
0  -0430 
0 •0769t 

+  0-C039 
-0-0015 
-0-0017 
-0-0008 
+  0-0031 

*  Including  0  '0300  gram  in  rain  water  added, 
t  Including  0  '0247  gram  in  drainage. 
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The  results  show  that  barley  is  not  able  to  fix  free  nitrogen,  and 
that  (as  was  always  maintained  by  Schloesing)  perfectly  bare  soils  are 
also  unable  to  fix  nitrogen.  Soils  covered  with  lower  vegetation 
become  richer  in  nitrogen.  This  explains  the  previous  results  with 
barley  (loc.  cit.)  ;  the  gain  of  nitrogen  in  these  experiments  was  not 
due,  as  was  then  supposed,  to  fixation  by  the  barley  itself,  but  was 
brought  about  by  the  algae  with  which  the  surface  of  the  sand  was 
more  or  less  covered.  Both  the  earlier,  and  the  new,  results  are  thus 
in  accordance  with  those  of  Hellriegel  and  Wilfarth,  and  of  Schloesing, 
jun.,  and  Laurent,  in  showing  nitrogen  fixation  by  leguminous  plants 
in  symbiosis  with  nodule  organisms,  and  by  lower  vegetation,  and  the 
absence  of  such  fixation  in  the  case  of  sterilised  soils,  and  in  a  non- 
leguminous  higher  plant  alone.  N.  H.  M. 

Pre-existence  of  Gluten  in  Wheat.  By  Balland  (Compt  rend., 
116,  202 — 204). — According  to  Johannsen,  no  gluten  can  be  obtained 
from  wheat  by  washing  with  water  at  0°,  but  the  quantity  increases 
with  the  temperature  up  to  40°,  and  then  diminishes  as  the  tempera- 
ture rises.  The  author  finds,  however,  that  gluten  can  be  obtained 
by  treating  wheat  flour  that  had  been  kept  for  several  days  at  —8° 
with  water  at  2" ;  and  experiments  made  at  2°,  15°,  and  60°  with  the 
same  flour  gave  respectively  27*0,  27*6,  and  30  per  cent,  of  moist 
gluten.  If  flour  is  kept  for  36  hours  in  an  atmosphere  containing 
sulphurous  anhydride  produced  by  the  combustion  of  60  grams  of 
sulphur  per  cubic  metre,  no  gluten  can  be  obtained  by  the  usual 
method,  but  it  can  readily  be  separated  by  using  water  containing 
salt  in  solution,  or  by  mixing  the  flour  with  a  known  weight  of  moist, 
well-washed  gluten,  and  proceeding  in  the  usual  manner. 

The  author  concludes  that  gluten  pre- exists  in  wheat. 

C.  H.  B. 

Proteids  of  Linseed.  By  T.  B.  Osborne  (Avier.  Chem.  /.,  14, 
629 — 661). — The  paper  contains  a  detailed  account  of  the  manner  in 
which  the  proteids  were  separated :  for  this  the  original  must  be 
consulted.  The  main  results  of  the  experiments  were  as  follows  : — 
Extracts  of  linseed  meal  (with  water,  aqueous  sodium  chloride,  and 
dilute  aqueous  potash)  contain  a  globulin  precipitable  by  dialysis ;  a 
prote'id,  resembling  both  globulin  and  albumin,  precipitable  by  long- 
continued  heating  at  100°,  as  well  as  by  sodium  chloride  in  the  pre- 
sence of  an  acid  ;  proteose  and  peptone-like  substances,  and  a  proteid 
not  extracted  by  sodium  chloride  solution,  but  soluble  in  dilute  aqueous 
potash.  All  attempts  to  determine  the  amounts  of  these  various  sub- 
stances failed  because  of  change,  while  in  solution,  into  non-proteids. 
It  was  further  found  that  the  relative  amount  of  the  various  proteids 
was  very  variable ;  it  is  almost  certain  that  the  more  soluble  forms 
were  largely,  if  not  wholly,  derived  from  the  globulin  in  consequence 
of  alteration  during  extraction  and  separation.  The  globulin  crystal- 
lised in  octahedral  crystals  or  in  spheroids,  and  in  composition  is 
similar  to  the  globulin  of  squash  seed.  It  has  a  tendency  to  become 
partially  transformed  into  an  "  albuminate,"  which  is  insoluble  in 
cold  sodium  chloride  solution,  but  dissolves  in  dilute  sodium  carbon- 
ate, and  also  in  warm  sodium  chloride,  being"  reconverted  in  the  last 
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case  into  tlie  original  globulin.  A  proteose  was  obtained  resembling 
closely  in  composition  the  deuterovitellose  formed  when  the  crystal- 
lised vitellin  of  squash  seeds  is  digested  with  pepsin-hydrochloric 
acid.  C.  F.  B. 

Analyses  of  Kale  and  Turnip  Salad,  and  Okra.    By  J.  D. 

TiNSLEY  (Amer.  Ghem.  J.,  14,  625 — 626). — The  kale  and  okra  pods 
were  weighed  immediately  after  cutting,  the  turnip  salad  not  until 
after  some  hours,  when  it  had  wilted  somewhat. 

Kale  Turnip 

100  parts  of  the  "fresh"  plant.        salad.  salad.  Okra  pods. 

Water  by  air-dryins: 88-34  77-78  83*07 

Water  at  100° ....  ; 1-32  2-27  1-64 

Solid  matter  ..  .• 10-34  19-95  15-29 

Solid  matter  containing — 

Pure  ash 122  262  091 

Ether  extract 0*65  1-59  0-29 

Crude  fibre 1*15  1*57  1-44 

Crude  starch,  gum,  &c 3-43  8-07  10-12 

Crude  protein 3-89  6-10  2-53 

Nitrogen,  total 0-62  1'12  0-41 

Nitrogen,  proteid    0-25  0*68  0-28 

C.  F.  B. 

Analyses  of  "  Black  Earth."  By  F.  P.  Dunnington  and  T.  C. 
Whitlock  (Amer.  Ohem.  J.,  14,  621 — 623). — The  following  two 
analyses  are  given,  one  (I)  of  a  soil  from  the  prairie  land  of  Red 
River,  near  Winnipeg,  Manitoba,  the  other  (II)  of  Russian  tschern- 
ozem  or  black  earth  from  District  Balashoff,  Government  of  Saratoff  ; 
the  two  soils  are  similar  in  appearance. 

Amorph. 

Sand.       SiO^.  FeaOs.  AI2O3.  TiOo.  CaO.  MgO.  SO3.  COg. 

1.  5982       5-45  4-00  7*14  0-64  0-61  0-61  0*03  0-37 

II.  53-71     12-80  4-13  6*04  0-63  0-75  0-21  0*06  0-02 

Organic 

PgOg.          K2O.         matter*.  HjO.  Total. 

I.  0-13         1-91         12-49  6-86  9976 

II.  0-16         1-97         14-91  504  100-43 

The  two  soils  are  thus  similar  in  chemical  composition ;  they  occur 
in  the  same  latitude,  with  the  same  general  relief  and  climate,  and 
have  a  similar  geological  history.  "  May  they  not  therefore  be  pro- 
perly considered  as  of  the  one  variety  of  soil,  '  black  earth  ?  '  " 

C.  F.  B. 

*  Contains  humus,  0-45  and  0-44,  and  total  nitrogen,  0-41  and  O'Sl  respectiyely. 
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Use  of  Thallium  Silver  Nitrate  for  Separating  Minerals.    By 

J.  W.  Retgers  (Jahrb.  f.  Min.,  1893,  i,  Mem.  90— 9-i).— In  an  investi- 
gation of  the  isomorphous  relations  between  silver  nitrate  and  the 
alkali  nitrates,  the  author  observed  that  the  double  salts  of  silver 
nitrate  with  potassium  and  ammonium  nitrates  had  very  low  melt- 
ing points  in  comparison  with  the  simple  salts.  The  lowering  of 
tha  melting  point  is  still  more  considerable  in  the  case  of  the  thallium 
double  salt,  as  is  shown  by  the  following  figures. 

TINO3.         AgNOs.  TlAgNjOs  • 

Melting  point 205°  224°  75° 

The  remarkable  fusibility  of  this  salt,  together  with  its  high 
specific  gravity,  suggested  the  possibility  of  employing  it  in  a  molten 
condition  for  separating  minerals.  The  results  have  been  found  to  be 
thoroughly  satisfactory.  The  sp.  gr.  of  the  molten  mass  is  about  5*0, 
for  zircon  (sp.  gr.  4*5)  and  braunite  (sp.  gr.  4"8)  float,  whilst  mag- 
netite (sp.  gr.  5*2)  sinks.  The  salt  may  easily  be  fused  over  a  water- 
bath,  the  result  being  a  colourless,  limpid  liquid.  With  this  salt,  the 
author  has  been  able  to  separate  from  the  sand  of  the  Dutch  coast  a 
large  number  of  garnets,  some  zircon  crystals,  rutile,  and  magnetite 
grains.  B.  H.  B. 

Estimation  of  Precipitates  by  an  Optical  Method.    By  E. 

Aglot  (Gompt.  rend.,  116,  200 — 202). — The  quantity  of  precipitate  i.s 
determined  by  measuring  the  length  of  the  column  of  turbid  liquid 
necessary  to  cut  off  the  visible  form  of  the  brightest  part  of  a  flame 
such  as  that  of  a  petroleum  lamp.  The  apparatus  used  is  of  the  same 
type  as  a  Dubosq  colorimeter.  In  order  to  keep  the  precipitate  in  sus- 
pension and  secure  homogeneity,  the  liquid  is  mixed  with  gum,  dextrin, 
glucose,  &c.  Constants  have,  in  the  first  place,  to  be  determined  for 
each  substance  in  various  degrees  of  concentration,  and  also  for  each 
observer.  C.  H.  B. 

Normal  Borax  Solution.  By  T.  Salzer  {Bcr.,  26,  430;  com- 
pare Rimbach,  this  vol.,  ii,  233). — A  question  of  priority. 

Sensitive  Litmus  Indicator.  By  J.  Luttke  {Zeit.  aiml.  Ghem.y 
31,  692). — 100  grams  of  litmus  is  extracted  with  warm  water,  and 
the  extract,  concentrated  to  200  c.c,  is  mixed  with  20  c.c.  of  25  per 
cent,  hydrochloric  acid,  and  dialjsed  until  the  acid  is  removed.  The 
residual  colour  is  extremely  sensitive  to  traces  of  acid  or  alkali.  By 
precipitating  the  concentrated  solution  with  alcohol  and  drying  the 
precipitate,  a  solid  preparation  is  obtained  which  can  be  kept  un- 
changed for  a  long  time.  Another  method  consists  in  spreading  the 
solution  on  glass  plates  and  drying  in  a  stream  of  carbonic  anhydride. 
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Quantitative  Spectriini  Analysis.  By  G.  Kruss  and  H.  Kruss 
{Zeit.  anorg.  Ghem.,  1,  104—125). — This  paper  contains  many  useful 
practical  details.  It  is  divided  into  three  sections  : — 1.  Comparison 
of  Various  Methods  of  Qnantitative  Spedrmn  Analysis.  2.  hifluence  of 
Temperature  on  the  Absorption  Spectrum  of  Coloured  Solutions.  3.  Im- 
proved Form  of  Vierordfs  Spectrophotometer.  A  drawing  is  ^iven  of 
the  apparatus  described  in  the  third  section.  A.  R.  L. 

New  Direct  Separation  of  Chlorine,  Bromine,  and  Iodine. 

By  P.  Jannasch  and  K.  Aschoff  (Zeit.  anorg.  Chem.  1,  144 — 149  and 
245 — 247). — The  authors  proceed  at  first  on  the  same  lines  as  Gooch 
(Abstr.,  1891,  361),  thus  : — A  solution  of  sodium  chloride,  potassium 
bromide,  and  potassium  iodide  (about  3  grams  of  each)  is  dissolved  in 
water  (750  c.c),  acidified  with  dilute  sulphuric  acid  (he.  cit.),  and  a 
solution  of  sodium  nitrite  (1  gram)  in  water  (10  c.c.)  added.  Instead 
of  boiling  off  the  iodine  and  allowing  it  to  escape,  a  cuirent  of  steam 
is  passed  through  the  mixture,  contained  in  a  specially  constructed 
flask,  whereby  the  liberated  iodine  is  driven  off  in  a  quarter  of  an 
hour,  and  is  collected  as  iodide  in  a  second  flask  containing  a  mix- 
ture of  5  per  cent,  sodium  hydroxide  solution  (50  c.c.)  and  3  per 
cent,  hydrogen  peroxide  (50  c.c). 

The  residual  mixture  of  chloride  and  bromide  is  now  rendered 
alkaline,  evaporated  to  about  50  c.c,  acidified  with  dilute  (1:3) 
acetic  acid  (60  c.c),  and  a  concentrated  solution  of  potassium  per- 
manganate (1 — 1'5  grams)  added.  A  slow  current  of  steam  is  then 
passed  through,  whereby  all  the  bromine  (but  no  chlorine)  is  driven 
over  in  45  minates,  and  may  be  collected  in  sodium  hydroxide  solu- 
tion. The  residual  solution  containing  the  chloride  is  treated  with 
soda  and  alcohol,  and  the  precipitated  manganese  oxide  filtered  off 
and  washed ;  the  three  halogens  can  now  be  precipitated  separately 
with  silver  nitrate  as  usual. 

In  the  second  communication,  the  authors  state  that  when 
chemically  pure  acetic  acid  is  employed  with  their  method,  the  values 
obtained  for  bromine  are  no  longer  low.  A  brisk  current  of  steam  is 
passed  through  the  solution  containing  chlorine  and  bromine  during 
the  distillation,  in  order  to  drive  over  the  bromine  as  quickly  as 
possible ;  the  distillation  lasts  1^  hours.  The  manganese  is  pre- 
cipitated from  the  residual  liquid  by  ammonia  and  hydrogen  per- 
oxide, the  precipitate  collected  and  washed  with  1  per  cent,  sodium 
nitrate  solution  before  determining  the  chlorine  in  the  filtrate. 

A.  R.  L. 

Microchemical  Detection  of  Sulphur,  By  F.  Emich  (Zeit. 
anal.  Chem.,  32,  163 — 167). — With  scarcely  an  exception,  metallic 
sulphides,  when  reduced  to  fine  powder,  moistened  with' a  solution  of 
calcium  chloride,  and  exposed  for  a  few  minutes  to  the  vapours  from 
saturated  bromine  water,  undergo  oxidation,  resulting  in  the  forma- 
tion of  calcium  sulphate,  the  characteristic  crystals  of  which  can  be 
identified  by  microscopic  examination.  With  a  magnifying  power  of 
300  diameters,  as  little  as  0*00002  milligram  of  sulphur  affords 
distinct  indications.  Out  of  59  mineral  sulphides  examined,  molyb- 
denite alone  resisted  oxidation  obstinately,  20  hours  elapsing  before 
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any   calcium    sulphate   crystals    could    be    observed ;    a   momentary 
roasting,  however,  accelerated  the  operation  immensely. 

For  organic  sulphur  compounds,  the  reaction  is  not  a  general  one, 
although  it  succeeds  with  some,  such  as  the  thiocyanates,  thiourea, 
mustard  seed,  and  the  mustard  oils,  &c.  M.  J.  S. 

Estimation  of  Nitrogen  in  Coal  Gas.  By  C.  H.  New  (/.  Soc. 
Chem.  Ind.f  11,  415 — 418). — The  method  consists  in  first  removing  the 
majority  of  the  bases  and  certain  hydrocarbons,  such  as  benzene  and 
xylene,  by  passing  the  gas  through  concentrated  sulphuric  acid 
(sp.  gr.  1'85),  and  then  converting  the  whole  of  the  remaining  hydro- 
carbons into  carbonic  anhydride  and  water,  by  conducting  the  gas 
over  red-hot  copper  oxide.  The  gases  which  result  from  this  treat- 
ment consist  of  carbonic  anhydride  and  nitrogen,  so  that  the  former 
may  be  absorbed  by  soda,  and  the  volume  of  the  remaining  nitrogen 
ascertained. 

The  apparatus  employed  consists  of  the  following  parts  : — 1.  An 
apparatus  for  generating  carbonic  anhydride.  2.  A  burette  graduated 
to  hold  100  c.c.  of  gas,  fitted  at  the  top  with  a  three-way  tap,  and  con- 
nected at  its  lower  extremity  with  an  aspirator.  3.  A  combustion 
furnace,  containing  a  combustion  tube  about  80  cm.  long,  projecting 
some  10 — 12  cm.  beyond  the  farnace,  and  packed  with  coarse  copper 
oxide  to  within  7  cm.  of  the  ends  of  the  tube,  which  are  fitted  with 
india-rubber  corks  ;  through  each  of  these  a  piece  of  small-bore  glass 
tubing  passes,  one  of  these  being  connected  with  a  small  bottle  of 
about  30  c.c.  capacity,  containing  concentrated  sulphuric  acid.  4.  A 
receptacle  for  collectiug  the  carbonic  anhydride  and  nitrogen  result- 
ing from  the  combustion  of  the  coal  gas,  capable  of  holding  200  c.c, 
and  graduated  with  a  containing  mark  at  150  c.c.  and  at  200  c.c. 
5.  A  Hempel's  gas  apparatus. 

The  method,  which  may  be  carried  out  in  30  minutes,  consists  in 
raising  the  combustion  tube  and  its  contents  to  a  fall  red  heat,  during 
which  operation  a  current  of  air  is  aspirated  through  the  tube.  The 
air  is  then  stopped,  and  a  brisk  current  of  carbonic  anhydride  passed 
through  the  sulphuric  acid  absorber  and  combustion  tube,  the  generat- 
ing apparatus  having  been  attached  to  the  latter  through  the  three- 
way  tap.  The  tube  connecting  the  three-way  tap  with  the  absorbing 
bottle  is  now  closed  by  a  pinch-cock,  and  the  gas  receiver,  having  been 
filled  completely  with  mercury,  is  connected  with  the  other  end  of  the 
combustion  tube,  taking  care  to  avoid  the  entrance  of  any  air.  The 
pinch-cock  intervening  between  the  carbonic  anhydride  generator  and 
the  three-way  tap  is  also  closed.  The  india-rubber  tube  connecting  the 
absorption  bottle  with  the  three-way  cock  is  then  temporarily  removed, 
and  after  displacing  all  air  in  the  burette  with  mercury,  coal  gas  is 
admitted  by  connecting  with  the  gas  supply  and  lowering  the 
aspirator  bottle,  the  gas  being  adjusted  to  the  100  c.c.  mark  by 
levelling  the  height  of  the  mercury.  The  absorption  bottle  is  now 
again  connected  with  the  three-way  tap,  and  the  pinch-cocks  both 
here  and  at  the  top  of  the  receiver  are  opened.  The  gas  is  then 
slowly  chased  over  from  the  burette  through  the  absorption  bottle 
and  the  combustion  tube,  the  rate  at  which  the  gas  is  passing  being 
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ascertained  by  observino-  the  bubbles  in  the  absorber.  The  displace- 
ment of  the  100  c.c.  of  gas  should  occupy  about  15  minutes.  The 
connection  with  the  burette  is  then  closed,  and  the  tap  once  more 
connected  with  the  carbonic  anhydride  generator,  from  which  a 
cnrrent  of  gas  is  slowly  passed  through  the  whole  apparatus,  dis- 
placing the  coal  gas  in  the  absorber,  and  carrying  over  all  the 
nitrogen  in  the  combustion  tube  into  the  receiver.  The  mercury  in 
the  receiver  is  brought  nearly  to  a  level  during  the  experiment,  main- 
taining the  gas,  however,  under  a  slight  pressure,  and  adjusting  the 
same  by  means  of  the  small  tap  at  the  bottom,  so  that  when  the  gas 
reaches  the  150  c.c.  mark,  and  the  pinch-cock  at  the  top  and  the  tap 
at  the  bottom  are  simultaneously  closed,  the  levels  of  the  two 
columns  of  mercury  are  coincident  with  each  other.  The  receiver  is 
then  disconnected,  and  the  combustion  tube  having  been  opened  to 
the  air,  the  pump  is  again  started  to  reoxidise  the  copper  oxide.  The 
wide  mouthed  limb  of  the  receiver  is  then  filled  with  mercury,  and 
100  c.c.  of  the  gas  passed  into  the  Hempel  burette,  the  carbonic 
anhydride  being  absorbed  with  soda  in  the  usual  way.  It  has  also 
been  found  necessary  to  remove  traces  of  oxygen  from  the  gas 
before  taking  the  final  reading  of  the  nitrogen.  The  volume  of  the 
remaining  gas  is  then  noted,  calculated  to  150  c.c,  and  after  correc- 
tion for  temperature  and  pressure  gives  the  volume  per  cent,  of 
nitrogen.  D.  B. 

Dumas'  Method  of  estimating  Nitrogen  in  Organic  Sub- 
stances. By  J.  O'SuLLivAN  (/.  Soc.  Chem.  Ind.,  11,  327—328).— 
The  author's  experience  with  the  absolute  method  of  Dumas  proves 
that  the  gas  obtained  invariably  contains  an  appreciable  quantity  of 
nitric  oxide,  and  that  the  amount  is  not  much  influenced  by  the  pre- 
sence of  the  usual  copper  in  the  combustion  tube.  By  discarding 
the  copper,  and  substituting  a  plug  of  asbestos,  not  much  more  nitric 
oxide  is  found  in  the  gas.  This  does  away  with  the  tedious  process  of 
reducing  the  oxidised  copper.  As  there  is  always  nitric  oxide  in  the 
gas,  more  accurate  results  are  obtained  by  measuring  the  quantity  of 
nitric  oxide  and  nitrogen  by  means  of  a  gas  analysis  apparatus. 

D.  B. 

Stock's  Process  for  the  Estimation  of  Nitrogen.  By  W.  F.  K. 
Stock  {Analyst,  18,  58,  and  58—60). — The  author  (compare  Abstr., 
1892,  1592)  has  dispensed  with  one  of  the  bunsen  burners.  The 
apparatus  has  been  simplified,  and  now  consists  of  a  150  c.c.  Wurtz 
flask,  the  tube  of  which  runs  into  the  condenser,  and  is  kept  at  boil- 
ing point  by  the  ammoniacal  steam  from  the  distilling  flask.  Not  a 
trace  of  sodium  hydroxide  finds  its  way  into  the  distillate. 

The  author,  in  the  second  paper,  defends  his  prooess  against  an 
attack  made  on  it  by  Skertchly,  who  does  not  seem  to  have  strictly 
followed  the  directions  given.  L.  de  K. 

Estimation  of  Nitric  acid  by  means  of  Cinchonamine  Salts. 
By  P.  Gammarelli  (Gazzetta,  22,  ii,  635 — 642). — Arnand's  method  of 
estimating  nitric  acid  (Abstr.,  1884,  87),  based  on  the  sparing  solu- 
bility of  cinchonamine  nitrate,   is  of  little  value.      100  parts  of   a 
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saturated  aqueous  solution  contain  0*21  part  of  the  salt  at  11*5°,  so 
that  a  loss  of  3  per  cent,  or  so  is  incurred,  even  when  the  minimum 
quantity  of  liquid  is  employed  in  the  analysis.  The  solubility  of 
the  salt  remains  practically  the  same  when  a  1  per  cent,  aqueous 
solution  of  potassium  sulphate  or  chloride  is  used  in  place  of  water. 
The  nitrite  forms  small  prisms,  which  melt  at  174''  with  decomposi- 
tion ;  it  is  more  soluble  than  the  nitrate,  100  parts  of  its  saturated 
aqueous  solution  containing  0*52  part  of  the  salt  at  lO'^"  and  0*63 
parfcat  13-8\  W.  J.  P. 

Reaction  of  Nitrites,  and  its  Applications.     By  C.  M.  Van 

De VENTER  {Ber.,  26,  589 — 593). — Schaifer  pointed  out  long  ago  that 
an  intensely  yellow  liquid  is  obtained  when  a  few  drops  of  potassium 
ferrocyanide  and  then  a  little  acetic  acid  are  added  to  a  very  dilute 
sulphuric  acid  solution  of  potassium  nitrite.  The  author  finds  that 
the  action  in  this  case  is  expressed  by  the  equation  2KiFe(CN)6 
+  2HNO2  +  2C2H4O2  =  K6Fe2(GN)i2  +  2KC2H3O2  +  2N0  +  2H2O, 
and  that  even  in  the  cold  the  formation  of  nitric  oxide  takes  place 
quantitatively,  so  that  the  reaction  can  be  made  use  of  not  only  for 
the  preparation  of  nitric  oxide,  but  also  for  the  detection  and  estima- 
tion of  nitrous  acid. 

For  preparing  nitric  oxide,  a  mixture  of  solutions  of  potassium 
ferrocyanide  and  potassium  nitrite  is  gradually  added  from  a  stop- 
pered funnel  to  a  flask  containing  acetic  acid ;  the  contents  of  the 
flask  must  be  vigorously  shaken  during  the  operation. 

Mtrous  acid  can  be  detected,  even  in  presence  of  nitric  acid,  which 
is  without  influence,  by  the  evolution  of  nitric  oxide  which  takes 
place  on  mixing  the  above-mentioned  solutions,  provided  that  the 
quantity  of  nitrite  is  not  so  small  that  the  whole  of  the  gas  re- 
mains in  solution ;  a  feeble,  and  only  a  momentary,  gas  evolution 
is  observed  when  about  4  milligrams  of  potassium  nitrite  are  present 
in  every  20  c.c.  of  the  mixture  of  the  three  solutions. 

The  estimation  of  nitrous  acid  can  be  conveniently  carried  out  as 
follows.  A  eudiometer,  provided  with  a  stopcock,  is  completely 
filled  with  an  approximately  14  per  cent,  solution  of  potassium  ferro- 
cyanide, and  tbe  open  end  is  then  dipped  vertically  into  a  vessel  con- 
taining the  same  liquid ;  the  nitrite  solution  is  introduced  with  the 
aid  of  a  funnel  attached  to  the  upper  end,  the  funnel  being  washed 
first  with  a  little  water,  then  with  acetic  acid,  and  finally  with  a  small 
quantity  of  concentrated  potassium  ferrocyanide.  As  soon  as  the 
gas  evolution  begins  to  slacken,  the  eudiometer  is  vigorously  shaken, 
the  open  end  being  kept  dipped  into  the  solution  of  potassium  ferro- 
cyanide, until  the  level  of  the  liquid  in  the  eudiometer  remains 
stationary.  Water  is  then  slowly  introduced  at  the  top  with  the  aid 
of  a  funnel,  and,  as  soon  as  the  potassium  ferrocyanide  solution  has 
been  almost  completely  displaced,  the  open  end  is  closed  with  the 
thumb  and  the  tube  vigorously  shaken;  it  is  then  dipped  into  the 
potassium  ferrocyanide  solution,  and,  after  some  time,  the  volume  of 
the  nitric  oxide  is  observed.  The  usual  corrections  are  made  for 
temperature  and  pressure,  and  also  for  the  quantity  of  gas  which, 
has  been  dissolved  by  the  water  in    the    apparatus.     Quantitative 
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experiments  gave  results  agreeing  with  one  another,  and  also  with 
those  obtained  by  Pean  de  St.  Gilles'  method,  so  that,  in  case 
standard  solutions  are  not  at  hand,  the  direct  measurement  of  the 
gas  in  the  manner  described  may  be  recommended  as  a  convenient 
method  for  the  estimation  of  nitrous  acid.  F.  S.  K. 

Spica's    Process   for  the   Estimation    of  Phosphoric   acid. 

By  C.  Arnold  and  K,  Wedemeyer  (Zeit.  angw.  Chem.^  1892,  603  — 
(304). — Spica  estimates  the  amount  of  phosphoric  acid  in  basic  slags  by 
heating  them  with  strong  sulphuric  acid,  and  then  extracting  the  mass 
with  a  large  quantity  of  absolute  alcohol  to  dissolve  the  phosphoric 
acid.  After  the  alcohol  has  been  expelled,  the  liquid  is  neutralised 
and  titrated  with  a  standard  solution  of  potassium  ferric  sulphate 
with  salicylic  acid  as  indicator.  The  authors  have  investigated  the 
process,  but  cannot  recommend  it.  A  sample  which  gave  17*88  per 
cent,  of  phosphoric  acid  by  the  molybdate  process  only  gave  16' 59 
per  cent,  by  titration.  L.  de  K. 

Separation  and  Estimation  of  Pyrophosphoric  and  Meta- 
phosphoric  acids.  By  G.  v.  Knorre  (Zeit.  angw.  Ghem.,  1892,  639 
— 641). — Estimation  of  Pyrophosphoric  acid. — Acid  sodium  pyrophos- 
phate (Na2H2P207  +  6H2O)  is  neutral  towards  methyl-orange  and 
tropaeolin.  If,  therefore,  hydrochloric  acid  is  added  to  a  solution  of 
normal  sodium  pyrophoaphate  (Na4P207  +  IOH2O),  the  end  reaction 
will  only  make  its  appearance  when  all  the  normal  pyrophosphate 
has  changed  into  the  acid  salt.     The  test  analyses  are  satisfactory. 

A  solution  of  normal  sodium  pyrophosphate  is  strongly  alkaline 
towards  phenolphthalein.  If,  therefore,  a  solution  of  the  acid  phos- 
phate is  titrated  with  potash,  the  results  will  be  too  low,  as  the  end 
reaction  already  shows  long  before  the  acid  salt  has  become  neutral- 
ised. The  author  has,  however,  succeeded  in  getting  good  results  by 
titrating  with  lime-water  in  presence  of  calcium  chloride,  which  pre- 
cipitates the  normal  salt  and  so  removes  the  alkalinity.  If  a  solution 
contains  both  acid  and  normal  pyrophosphates,  the  latter  may  be  esti- 
mated by  means  of  methyl-orange  and  standard  acid.  The  total 
amount  of  phosphate  may  then  be  determined  by  means  of  calcium 
chloride  and  standard  lime-water  with  phenolphthalein  as  indicator. 

To  detect  pyrophosphoric  acid  in  presence  of  the  meta-acid,  the 
author  recommends  the  addition  of  zinc  acetate  to  the  perfectly  cold 
solution,  which  will  precipitate  the  least  trace  of  the  pyro-compound ; 
but  attempts  to  render  this  a  means  of  quantitative  estimation  proved 
unsuccessful.  L.  de  K, 

Estimation  of  Arsenic.  By  H.  Backstrom  (Zeit^  anal.  Ghem., 
31,  663 — 665). — The  author  advocates  the  weighing  of  arsenic  as 
pentoxide  after  precipitation  as  sulphide.  The  solution  containing 
the  arsenic  is  treated  with  hydrogen  sulphide,  first  at  the  ordinary 
temperature  and  then  on  the  water  bath.  It  is  immaterial  whether 
the  precipitate  is  trisulphide  or  pentasulphide,  or  contains  free 
sulphur.  After  complete  washing,  it  is  rinsed  from  the  filter  into  a 
beaker,  any  particles  adhering  to  the  filter  being  dissolved  by  am- 
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monia.  After  drying  on  the  water  bath,  it  is  oxidised  by  repeated 
careful  additions  of  rectified  fuming  nitric  acid  in  small  portions. 
When  the  sulphur  is  wholly  oxidised,  the  liquid  is  transferred  to  a 
platinum  crucible,  and,  after  evaporation,  is  heated  to  a  temperature 
just  short  of  redness  to  expel  sulphuric  acid,  the  last  traces  of  which 
are  somewhat  stubbornly  retained.  Complete  deprivation  can,  how- 
ever, be  attained  without  decomposition  of  the  arsenic  pentoxide, 
which  is  stable  at  temperatures  below  a  red  heat.  Being  hygro- 
scopic, it  must  be  weighed  with  rapidity.  The  results  are  as  accu- 
rate as  can  be  desired.  M.  J.  S. 

Estimation  of  Silica  in  Clay.  By  L.  Archbutt  (/.  Soc.  Chem. 
Ind.,  11,  215— 217).— Craig  (Abstr.,  1890,  194)  states  that  by  fusing 
pure  silica  or  siliceous  material  with  alkali  carbonates,  not  more 
than  97*5  per  cent,  of  the  silica  can  be  found  in  the  insoluble  residue, 
and  this  statement  has  led  Gilbert  (Abstr.,  1890,  1026)  to  make  a 
number  of  experiments,  which  show  that  in  the  analysis  of  silicates 
containing  alumina,  but  practically  free  from  lime  and  magnesia,  de- 
hydration, even  at  280°,  will  not  prevent  some  milligrams  of  the 
silica  from  passing  into  the  filtrate,  so  that  in  accurate  analyses  the 
silica  in  the  filtrate  must  always  be  recovered.  From  the  author's 
experiments,  it  appears  almost  hopeless  to  obtain  by  a  single  de- 
hydration the  whole  of  the  silica,  and  the  following  process  has  been 
adopted  as  being  more  trastworthy.  1  gram  of  the  finely-pow^dered 
clay  is  fused  with  5  grams  of  pure,  mixed  alkali  carbonates.  The 
mass  is  extracted  with  about  200  c.c.  of  water,  the  solution  acidified 
with  hydrochloric  acid  in  good  excess,  and  evaporated  to  dryness  on 
the  steam  bath  in  a  porcelain  dish,  reducing  the  residue  to  small 
grains.  It  is  then  heated  in  an  air  oven  at  150°  for  one  hour,  dissolved 
in  hydrochloric  acid  and  water,  filtered,  and  the  silica  washed.  The 
filtrate  is  evaporated  with  20  c.c.  of  strong  sulphuric  acid  until  fumes 
are  evolved  very  strongly.  The  residue  is  then  dissolved  in  hydro- 
chloric acid  and  water,  and  the  additional  small  quantity  of  silica 
collected  and  washed.  The  mixed  residues  are  ignited  at  the 
highest  temperature  of  the  muffle  until  constant  in  weight.  The 
silica  is  then  volatilised  with  hydrofluoric  acid  and  a  few  drops  of 
sulphuric  acid,  and  the  residue  ignited  until  constant  in  weight.  The 
difference  is  pure  silica.  D.  B, 

Estimation  of  Potassium.  By  E.  W.  Hilgard  {Zeit.  anal.  Chem., 
32,  184 — 185). — The  platinochloride  is  decomposed  by  ignition  in  a 
platinum  crucible,  the  lower  half  of  whose  inner  surface  has  pre- 
viously been  covered  with  a  layer  of  platinum  sponge  by  strong  igni- 
tion of  some  of  the  double  salt.  The  presence  of  the  sponge  greatly 
facilitates  the  decomposition  at  even  a  moderately  low  temperature. 
When  decomposition  is  complete,  the  crucible  is  strongly  ignited  for 
some  time.  This  consolidates  the  reduced  platinum,  thus  preventing 
loss  when  washing  out  the  soluble  matters.  A  little  hydrochloric  acid 
is  then  warmed  in  the  crucible,  and  if  it  acquires  a  yellow  colour,  the 
ignition  is  repeated  with  the  addition  of  oxalic  acid.  The  soluble 
matters  are  then  washed  out  with  acidified  boiling  water,  and  the  residual 
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platiaum  is  weigbed.  Since  tlie  washing  usually  removes  some  sodium 
chloride  and  traces  of  earths,  together  with  silicates,  from  the  filter 
ash,  the  results  are  lower  and  more  accurate  than  those  from  weigh- 
ing the  double  salt.  M.  J.  S. 

Detection  of  Ammonia  with  Nessler's  Reagent.     By  L.  L.  de 

KoNiNCK  {Zeit.  anal.  Chem.,  32,  188). — An  alcoholic  solution  of  am- 
monia gives  neither  precipitate  nor  coloration  with  Nessler's  reagent. 
Alcohol  does  not,  however,  hinder  the  reaction  of  ammonia  with 
mercuric  chloride  (Bohlig's  test).  M.  J.  S. 

Separation  of  Strontium  from  Calcium.  By  R.  Feesenius 
{Zeit.  anal.  Chem.,  32,  189 — 203). — Rose's  method  of  digesting  the 
sulphates  with  a  strong  solution  of  ammonium  sulphate,  Fleischer's 
method  of  boiling  the  oxalates  with  potassium  sulphate,  and  Sidersky's 
methods  of  precipitation  with  a  mixture  of  ammonium  sulphate  and 
oxalate  are  all  subject  to  the  same  defect  of  affording  only  approxi- 
mately correct  numbers  as  the  result  of  compensating  errors.  In  all 
cases  each  of  the  separated  constituents  is  found  to  be  largely  con- 
taminated with  the  other.  Stromeyer's  method,  as  improved  by  Rose, 
which  consists  in  the  treatment  of  the  anhydrous  nitrates  with  a  mix- 
ture of  equal  volumes  of  absolute  alcohol  and  ether,  affords  an  almost 
perfect  separation.  When  very  carefully  dried  at  130°,  1  part  of 
strontium  nitrate  requires  83,044  parts  of  the  ether  alcohol  for  solu- 
tion, whilst  1  part  of  calcium  nitrate  dissolves  in  187  parts.  The 
following  mode  of  conducting  the  separation  yields  excellent  results. 
The  nitrate  solution  is  evaporated  in  a  small  porcelain  basin  and 
dried  for  a  long  time  at  130°.  The  residue  is  rubbed  to  powder  and 
rapidly  treated,  with  rubbing,  five  times  with  5  c.c.  of  the  ether 
alcohol,  pouring  the  solution  into  a  small  flask.  The  residue  ia  the 
basin  is  dissolved  in  water,  re- evaporated,  and  dried  at  130",  rubbed 
to  powder,  and  transferred  as  completely  as  possible  to  the  flask,  the 
basin  being  thrice  rinsed  with  5  c.c.  of  the  ether  alcohol.  The  flask 
is  then  frequently  shaken  during  24  hours,  and  the  solution  of  the 
calcium  nitrate  filtered  through  a  small  filter,  washing  the  residual 
strontium  nitrate  and  the  filter  by  12  decantations  with  5  c.c.  of  ether 
alcohol  each  time.  In  a  separation  reported,  the  strontium  came  out 
0"17  per  cent,  too  high,  and  the  calcium  0'56  per  cent,  too  low,  and 
spectral  analysis  showed  only  traces  of  each  metal  in  the  precipitate 
of  the  other.  M.  J.   S. 

Volumetric  Determination  of  Calcium  Phosphate  by  means 
of  Uranium  Solution.  By  J.  B.  Coleman  and  J.  D.  Gran^ger  (J.  Soc. 
Ghem.  Ind.,  11,  328 — 329). — It  is  stated  by  some  authorities  that  in 
estimating  calcium  phosphate  by  means  of  uranium  solution,  correct 
results  are  only  obtainable  when  the  solution  is  standardised  with 
{ alcium  phosphate  in  the  place  of  sodium  phosphate.  This  state- 
ment is  confirmed  by  the  authors,  who  found  the  results  were  other- 
wise low,  especially  in  cases  where  the  proportion  of  calcium  phosphate 
Avas  considtrable.     It  is  also  necessary  to  estimate  the  percentage  of 
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pbosphoric  acid  in  the  calcium  phosphate  used  for  standard  is  in  ^  by 
the  gravimetric  method.  D.  B. 

Volumetric  Estimation  of  Lead.  By  F.  C.  Kn[ght  (Chem. 
News,  67,  128 — 129). — The  author,  having  sa.tisfied  himself  that 
lead  oxalate  is  practically  insoluble  under  the  conditions  involved,  has 
adopted  the  following  method  for  estimating  lead  for  technical  purposes. 
The  lead  (0"05 — 0*5  gram),  if  necessary,  having  been  reduced  to  the 
metallic  state,  is  dissolved  in  3  c.c.  of  concentrated  nitric  acid,  diluted 
with  10  c.c.  of  hot  water,  and  precipitated  with  slight  excess  of  sodium 
carbonate.  The  precipitate  is  dissolved  in  5  c.c.  of  strong  acetic  acid, 
the  solution  mixed  with  20  c.c.  of  95  per  cent,  alcohol,  heated  to 
65°,  and  the  lead  precipitated  by  adding  10  c.c.  of  a  saturated  solu- 
tion of  oxalic  acid.  This  precipitate,  after  washing  thoroughly  with 
hot  water,  is  placed  in  a  beaker  with  50  c.c.  of  hot  water,  and  5  c.c.  of 
concentrated  sulphuric  acid  is  added.  The  solution  is  warmed  to  65°, 
and  the  liberated  oxalic  acid  titrated  with  standardised  permanganate. 

D.  A.  L. 

Estimation  of  Oxygen  in  Lead.  By  G.  Lunge  and  E.  Schmid 
(Zeit.  anorg.  Chem.,  2,451 — 460). — The  authors  find  that  lead  usually 
contains  but  a  very  minute  trace  of  oxygen,  about  0*0025  per  cent., 
but  that  when  the  lead  is  contaminated  with  from  0"01  to  1  per  cent, 
of  copper  the  quantity  of  oxygen  is  much  increased.  A  special  form 
of  apparatus  was  employed  for  passing  hydrogen  over  the  heated 
lead  and  absorbing  the  water  formed.  G.  T.  M. 

Gravimetric  Estimation  of  Zinc  as  Sulphide.  By  W.  F.  Lowe 
(J.  8oc.  Chem.  Ind.,  11,  131 — 133). — The  usual  method  of  estimating 
zinc  in  blende  and  other  ores  of  zinc  by  a  standard  solution  of  sodium 
sulphide,  although  fairly  rapid  and  sufiiciently  accurate  for  many 
purposes,  cannot  be  considered  a  very  satisfactory  process.  The 
gravimetric  method  is  very  little  used,  owing  to  the  supposed  diffi- 
culty of  filtering  zinc  sulphide  ;  but  if  the  necessary  precautions  are 
taken,  very  little  difficulty  will  be  experienced  and  very  accurate 
results  obtained.  1  gram  of  the  dried  and  finely-ground  sample  is 
placed  in  a  conical  flask,  10 — 15  c.c.  of  strong  hydrochloric  acid 
added,  the  flask  covered  with  a  small  funnel,  and  boiled  on  an  iron 
plate  until  dissolved.  Two  or  three  drops  of  strong  nitric  acid  are 
then  added  to  ensure  the  complete  solution  of  the  ore.  This  addi- 
tion should  not,  however,  be  made  until  the  solvent  action  of  the 
hydrochloric  acid  is  complete,  as  otherwise  a  separation  of  sulphui' 
takes  place.  As  soon  as  all  the  nitrous  fumes  have  passed  off,  the 
solution  is  diluted  to  about  100  c.c.  with  cold  water,  and  a  good 
stream  of  hydrogen  sulphide  passed  through  until  the  precipitate 
turns  black  and  settles  readily.  It  is  then  filtered  through  a  covered 
filter,  and  washed  with  water  containing  a  little  hydrogen  sulphide. 
The  solution  is  then  heated  in  an  uncovered  beaker  on  the  iron 
plate  to  a  temperature  just  below  boiling.  As  soon  as  the  hydrogen 
sulphide  has  passed  off,  some  bromine  water  is  added  to  oxidise  the 
iron,  the  solution  cooled,  and  an  excess  of  ammonia  is  added.  It  is 
allowed  to  stand  for  a  few  minutes  on  the  iron  plate,  and  filtered. 
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The  precipitate  is  washed  slightly,  and  is  then  redissolved  in  warm 
hydrochloric  acid,  reprecipitated  with  ammonia,  filtei^ed  through  the 
same  paper,  and  washed  with  hot  water  containing  a  little  ammonia. 
The  solution  is  made  up  with  hot  water  to  about  750  c.c,  and  is 
heated  in  a  conical  flask  nearly  to  boiling.  About  10  c.c.  of  freshly- 
prepared,  colourless  ammonium  sulphide  is  added,  and  the  solution 
boiled  for  two  or  three  minutes  and  allowed  to  settle.  The  boiling 
converts  the  slimy  precipitate  into  a  granular  one.  The  flask  is  then 
covered  and  left  to  stand  all  night,  the  clear  liquid  is  siphoned  off 
to  just  above  the  precipitate,  and  this  portion,  although  having  only 
a  slight  opalescence,  is  filtered  through  a  double  filter  of  good 
Swedish  filter-paper,  and  it  is  important  that  the  filter  should  exactly 
fit  the  funnel,  and  be  held  down  in  its  place  whilst  it  is  moistened 
before  use.  After  the  decanted  portion  has  been  filtered,  the  preci- 
pitate is  washed  once  by  decantation  with  hot  water  containing  a 
little  ammonium  chloiide  and  a  few  drops  of  ammonium  sulphide. 
It  is  transferred  with  hot  water,  containing  a  few  drops  of  am- 
monium sulphide,  to  the  filter,  which  is  kept  covered  with  a  ground 
glass  plate.  The  precipitate  is  then  dried,  transferred  to  a  Rose's 
crucible,  the  filter  being  burnt  in  a  separate  crucible,  and  the  ash 
added  to  the  precipitate,  a  little  pure  sulphur  is  added,  and  the  whole 
ignited  in  a  current  of  coal-gas,  at  first  gently  and  then  for  about 
five  minutes  in  a  large  Bunsen  flame.  After  cooling  in  the  current 
of  coal-gas,  it  is  weighed.  The  results  quoted  show  the  process  to  be 
very  accurate. 

If  the  ores  contain  manganese,  the  process  requires  to  be  modified ; 
the  zinc  can  be  precipitated  as  sulphide  in  an  acetic  acid  solution,  or 
the  manganese  can  first  be  removed  by  precipitation  with  bromine. 

D.  B. 

Volumetric  Estimation  of  Zinc.  By  B.  C.  Hinman  (Chem. 
News,  67,  30 — 32). — Preliminary  experiments  proved  that  Yon 
Schulz  and  Low's  method  of  determining  zinc,  whilst  satisfactory  for 
readily  decoraposable  ores  containing  little  or  no  iron,  requires  modi- 
fication under  other  circumstances,  inasmuch  as  the  iron  precipitate 
carries  zinc  down  with  it ;  manganic  oxide,  however,  does  not  behave 
in  this  manner.  The  modified  method  is  as  follows : — The  very 
finely-pulverised  ore  is  treated  with  nitro-hydrochloric  acid,  either 
until  decomposition  is  complete  or  until  action  ceases ;  if  decomposi- 
tion is  then  incomplete,  the  mass  is  taken  to  dryness,  heated  to 
dehydrate  the  silica,  and  then  treated  with  dilute  hydrochloric  acid ; 
the  insoluble  residue  is  fused  with  sodium  carbonate  and  nitrate, 
dissolved  in  hydrochloric  acid,  and  added  to  the  other  solution,  which 
is  now  boiled  with  nitric  acid  until  all  the  hydrochloric  acid  is  ex- 
pelled, then  taken  nearly  to  dryness,  and,  after  the  addition  of  the  usual 
quantity  of  nitric  acid,  saturated  with  potassium  chlorate,  and  eva- 
porated to  total  dryness.  The  dry  residue  is  treated  with  ammonium 
chloride  and  ammonia,  the  solution  diluted,  and  heated  to  boiling;  the 
precipitate  is  collected,  washed  with  weak  ammonium  chloride  rendered 
alkaline  with  ammonia,  then  dried,  and  re-treated  with  the  chlorate 
mixture.  The  solutions  are  then  mixed  and  acidified  to  the  same 
degree  as  that  employed  when  standardising ;  to  effect  this,  a  small 
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quantity  of  an  indicator  is  added  to  tlie  solation,  and,  after  neutralis- 
ing, the  measured  quantity  of  acid  is  run  in.  The  acidified  solation 
is  heated  to  boiling,  and  titrated  with  ferrocyanide.  D.  A.  L. 

Separation  of  Iron  from  Aluminium.  By  H.  Bornteager  {Zeit. 
anal.  Chem.,  32,  187). — After  weighing  the  ignited  oxides,  they  are 
dissolved  in  hydrochloric  acid,  and  potash  (not  soda)  added  until 
the  solution  is  nearly  neutral.  The  oxides  are  then  precipitated  hot 
by  neutral  potassium  oleate,  avoiding  excess.  The  precipitate  is 
washed  on  a  filter  with  hot  water,  and  after  drying  over  calcium 
chloride  until  most  of  the  water  is  removed,  it  is  treated  with  hot 
petroleum,  which  dissolves  the  ferric  oleate.  The  residual  aluminium 
oleate  is  ignited,  and  leaves  alumina  as  a  porous,  white  mass.  The 
filtrate  can  be  evaporated  and  ignited  in  a  platinum  basin  so  as  to 
weigh  the  ferric  oxide.  Ferrous  oxide  may  be  separated  from 
alumina  by  the  same  treatment  without  oxidation.  The  results  are 
very  exact.  M.  J.  S. 

Estimation  of  Manganese  in  Iron.  By  M.  A.  v.  Reis  (Zeit. 
angw.  Chem.,  1892,  604—607;  672— 674).— Of  the  numerous  pro- 
cesFCS  recommended  from  time  to  time,  the  author  prefers  the  fol- 
lowing:— About  1  gram,  (or  more)  of  the  sample  is  dissolved  in 
25  c.c.  of  an  acid  mixture  containing  275  vols,  of  water,  125  vols,  of 
nitric  acid  (sp.  gr.  ]'4),  and  10)  vols,  of  strotig  sulphuric  acid.  The 
mixture  is  heated  over  a  naked  flame,  and  evaporated  until  sulphuric 
fumes  escape.  After  cooling,  the  liquid  is  diluted  to  about  lOl)  c.c.  with 
water,  another  10  c.c.  of  the  acid  is  added,  and  the  mixture  heated 
until  the  salts  have  dissolved.  To  destroy  any  carbon,  the  solution 
is  introduced  into  a  1  litre  Erlenmejer  Hask,  and  boiled  for  fonr 
minutes  with  3  grams  of  barium  peroxide  and  5  c.c.  of  nitric  acid. 
400  c.c.  of  boiling  water  is  next  added,  then  a  sufficiency  of  an 
emulsion  of  zinc  oxide  (20  grams  of  ZnO  generally  suffices),  and  the 
manganese  may  then  at  once  be  titrated  with  a  standard  solution  of 
potassium  permanganate. 

From  the  author's  test  analyses,  it  appears  that  the  accuracy  of  the 
process  is  not  influenced  by  the  amount  of  acid  or  zinc  oxide  used, 
provided  these  substances  are  free  from  manganese  and  not  used  in 
inordinately  large  quantities.  L.  de  K. 

Analysis   of  Ferrosilicon  and  Siliceous  Spiegel.    By  T.  W. 

Hogg  (Chem.  News,  67,  27 — 28). — It  is  pointed  out  that  the  impres- 
sion that  high-percentage  ferrosilicon  and  siliceous  spiegel  is  very 
imperfectly  attacked  by  nitrohjdrochloric  acid  is  a  misconception, 
arising,  firstly,  from  comparatively  coarse  particles  becoming  covered 
with  a  protective  coating  of  silica,  and,  secondly,  from  the  silica 
retaining  iron  oxide,  which  it  takes  up  during  the  dry  heating  usually 
practised  subsequent  to  the  treatment  with  the  acid.  The  first 
obstacle  can  be  removed  by  grinding  the  portion  of  alloy  intended  for 
analysis  to  extreme  fineness  in  an  agate  mortar,  whilst  the  second  may 
be  avoided  by  filtering  off  the  silica  and  graphite  after  the  treatment 
with  acid,  and  evaporating  the  filtrate  to  dryness  by  itself,  in  order  to 
obtain  the  small  quantity  of  dissolved  silica.     When  titanic  oxide  is 
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present,  and  great  accuracy  is  required,  treatment  with  sulphuric  and 
hydrofluoric  acid  would  be  adoptecj.  D.  A.  L. 

Decomposition  of  Tin  Slags  by  the  Fluoride  Method.    By 

H.  N.  Warren  {Ghem.  Neius,  67,  16). — The  following  method  is  not 
only  rapid,  but  also  eliminates  risk  of  loss  by  volatilisation.  The 
pulverised  slag  is  gently  heated,  for  a  few  moments,  on  a  sand-bath, 
in  a  platinum  vessel,  with  a  mixture  of  equal  parts  of  hydrofluoric 
and  hydrochloric  acids ;  the  solution  is  diluted  to  a  known  volume  ; 
half  of  it  is  precipitated  with  hydrogen  sulphide,  and  the  precipitated 
mixed  sulphides  of  tin  and  antimony,  after  purification  by  redis- 
solving,  &c.,  if  necessary,  are  ignited  and  weighed  as  oxides.  The 
other  half  is  rendered  alkaline  with  ammonia,  excess  of  oxalic  acid  is 
added,  and  by  means  of  hydrogen  sulphide  the  antimony  sulphide 
is  now  precipitated  alone,  and  is  ignited  and  weighed.  The  percent- 
age of  tin  is  readily  ascertained  by  deducting  this  weight  from  that  of 
the  mixed  oxides.  D.  A.  L. 

Quantitative  Analysis  by  Electrolysis.  By  F.  Rudorff  (ZeiL 
angw.  Gliem.,  1892,  695— 698).— Estimation  of  Gold.—T\ie  author 
(compare  this  vol.,  pp.  93 — 95)  dissolves  a  few  grams  of  potassium 
cyanide  in  water  contained  in  a  platinum  dish,  the  inside  of  which  is 
coated  with  silver.  The  gold  solation,  which  should  contain  no  more 
than  0*3  gram  of  the  metal,  is  now  added,  and  the  mixture  is  diluted 
to  about  120  c.c.  Two  or  three  Meidinger  cells  are  used,  and  the 
gold  is  deposited  as  a  lustrous,  smooth,  adherent  mass,  which  may 
afterwards  be  readily  removed  by  warming  with  nitric  acid. 

Estimation  of  Flatinum. — The  solution  should  contain  no  more  than 
0*5  gram  of  the  metal.  After  adding  five  drops  of  10  per  cent, 
sulphuric  acid,  and  diluting  to  120  c.c,  the  platinum  is  completely 
precipitated  by  electrolysing  with  two  cells.  If  the  basin  is  afterwards 
well  rubbed  with  sand,  the  metal  becomes  smooth  and  lustrous,  and 
the  dish  will  have  increased  in  value. 

Separations  :  Copper  from.  Silver. — The  total  amount  of  metal  should 
not  exceed  0'5  gram.  If  the  amount  of  copper  is  about  equal  to  or  less 
than  the  silver,  the  neutralised  solution  is  mixed  with  8  grams  of 
potassium  cyanide,  diluted  to  120  c.c,  and  electrolysed  with  two  or 
three  cells.  After  12  hours,  the  silver  will  have  separated  out  com- 
pletely, and  is  free  from  copper.  The  liquid  is  evaporated  to  dryness 
after  the  addition  of  sulphuric  acid,  the  residue  is  dissolved  in  water, 
and  mixed  with  3  grams  of  ammonium  nitrate  and  20  c.c  of  ammonia 
(sp.  gr.  0'91).  After  dilating  to  120  c.c,  the  solution  is  electrolysed 
by  means  of  four  or  five  cells,  and  the  precipitated  copper  is  treated  as 
previously  directed. 

Copper  from  Mercury, — The  solution  should  contain  about  0'4i  gram 
of  metal.  If  the  amount  of  copper  is  less  than  the  mercury,  6  grams 
of  potassium  cyanide  is  added,  the  whole  diluted  to  120  c.c,  and 
electrolysed  with  two  or  three  cells.  If,  however,  the  copper  pre- 
ponderates, 10  grams  of  potassium  cyanide  should  be  added.  The 
mercury  separates  within  12  hours,  and  the  copper  is  afterwards 
estimated  as  directed. 

23—2 
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G'opper  from  Cadmium. — The  author  recommends  dividing  thesoln- 
tion  into  two  parts,  and  precipitating  the  copper  in  the  one,  and  the- 
cadmium  in  the  other.  The  solution,  which  should  not  contain  more- 
than  0*5  gram  of  metal,  is  mixed  with  2  c.c.  of  nitric  acid  (sp.  gr.  1'2), 
and  after  being  diluted  to  120  c.c,  electrolysed  with  3 — 4  cells. 
The  precipitated  copper  is  perfectly  free  from  cadmium.  The  other 
portion  is  mixed  with  12  grams  of  potassium  cyanide  and  electrolysed 
with  three  cells.     Cadmium,  free  from  copper,  is  deposited. 

Copper  from.  Nickel. — The  solution,  which  should  contain  no  more 
than  0'5  gram  of  metal,  is  mixed  with  1  c.c.  of  nitric  acid,  diluted  to 
120  c.c,  and  electrolysed  with  three  cells.  The  copper  deposit  is 
treated  with  the  usual  precautions,  and  the  liquid  contains  the  nickel, 
which  may  be  recovered  by  electrolysing  with  four  or  six  cells,  after 
the  addition  of  20  c.c  of  a  saturated  solution  of  ammonium  sulphate  and 
25  c.c.  of  ammonia  ;  but  the  author  generally  works  as  follows  : — An 
aliquot  part  of  the  original  solution  is  acidified  with  three  drops  of 
sulphuric  acid,  and  the  copper  is  precipitated  by  hydrogen  sulphide. 
The  filtrate,  after  the  addition  of  20  c.c.  solution  of  hydrogen  peroxide, 
is  evaporated  to  about  60  c.c,  mixed  with  ammonium  sulphate  and 
ammonia,  and  then  electrolysed.  L.  de  K. 

Supersaturation  of  Solutions  of  Oxygen  in  Water.     By  C. 

A.  Seylee  {Chem.  News,  67,  87). — Experiments  made  with  the  water 
of  the  Swansea  supply,  which  is  soft  and  organically  pure,  show  that 
the  temperature  may  be  raised  from  1°  to  9'5°,  or  from  13°  to  26*5% 
without  noticeable  effect  on  the  dissolved  oxygen,  the  gaseous  solu- 
tion remaining  supersaturated  until  shaken  vigorously,  when  it  parts 
with  its  excess  of  oxygen.  D.  A.  L. 

Source  of  Error  in  the  Ultimate  Analysis  of  Organic  Sub. 
stances.  By  G.  S.  Johnson  {Chem.  News,  67,  99). — Neumann's 
observations  concerning  the  hydrogen  occluded  by  copper  turnings 
on  the  results  of  hydrogen  estimations  confirm  those  published  by  the- 
author  (this  Journal,  1876,  i,  178,  and  Trans.,  1879,232).  The  author 
obviates  this  error  by  selecting  copper  as  free  from  sulphur  as  possible  ; 
by  alternately  oxidising  and  reducing  the  copper  many  times  before 
using,  and  by  adopting  the  following  arrangement  and  procedure  in 
the  combustion  :  the  reduced  copper  for  the  reduction  of  the  nitrogen 
oxides  is  placed  in  the  front  part  of  the  tube  and  is  followed  in  back- 
ward order  by  granulated  copper  oxide,  a  boat  with  the  substance, 
a  second  boat  with  reduced  copper,  and  a  third  boat  with  fused 
])otassium  chlorate.  The  whole  is  heated  to  redness,  except  the 
boats  containing  the  substance  and  the  chlorate,  and  before  adjusting 
the  weighed  apparatus  in  front,  a  slow  stream  of  dried  air  is  passed, 
until  the  copper  behind  the  substances  is  oxidised.  The  combustion 
is  then  proceeded  with.  *  D.  A.  L. 

Detection  of  Nitrobenzene.  By  J.  Makpurgo  (Zeit.  anal. 
Chem.,  32,  235;  from  Pharm.  Post,  23,  258). — In  a  porcelain  basin 
are  placed  two  drops  of  liquid  phenol,  three  drops  of  water,  and  a 
fragment  of  potash,  as  large  as  a  pea.  The  mixture  is  boiled,  and  the 
aqueous  solution  to  be  tested  is  added.     On  prolonged  boiling,  nitro- 
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benzene  produces  at  the  edges  of  the  liquid  a  crimson  ring,  which,  on 
addition  of  a  solution  of  bleaching  powder,  turns  emerald-green.  To- 
examine  a  soap,  it  is  dissolved  in  water,  treated  with  excess  of  milk 
of  lime,  extracted  with  ether,  and  the  residue  of  the  ethereal  solution 
tested  as  above.  Oil  of  bitter  almonds,  warmed  with  manganese 
peroxide  and  sulphuric  acid,  loses  its  characteristic  odour,  whilst 
that  of  nitrobenzene  remains  unaffected.  M.  J.  S. 

Analysis   of  Creosotes.    By  A.  B^hal  and  E.  Choay  {Compt.. 
rend.,  116,  197— 200).— See  this  vol.,  i,  320. 

Gas- volumetric  Estimation  of  Organic  Acids.     By  H.  Kux 

(Zeit.  anal.  Chem.,  32,  129 — 163). — The  author  has  investigated  the- 
conditions  under  which  the  commoner  organic  acids  can  be  estimated 
by  Baumann's  gas- volumetric  iodine  process  (Abstr.,  1892,  639). 
The  general  conditions  essential  to  success  are  purity  of  the  reagents, 
an  approximate  adjustment  of  the  proportions,  as,  for  example,  for 
an  evolution  of  50  c.c.  of  oxygen  there  should  be  used  about  2  grams 
of  potassium  iodide,  0'2  gram  of  iodate,  not  more  than  double  the 
theoretical  quantity  of  hydrogen  peroxide,  and  between  twice  and 
ten  times  the  theoretical  amount  of  potash  (solution  of  1  part  potas- 
sium hydroxide  in  1  part  of  water),  and  lastly,  extreme  rapidity  in 
mixing  the  iodine  solution  with  the  alkaline  hydrogen  peroxide. 
The  apparatus  used  was  Wagner's  modification  of  Knop's  azotometer, 
the  reaction  vessel  consisting  of  a  flask  with  a  short,  wide  tube,  fused 
to  its  bottom.  In  the  outer  chamber  are  placed  the  iodide,  iodate, 
and  acid  to  be  estimated,  diluting  the  whole  to  between  40  and  50  c.c. 
Tn  the  tube  is  placed  a  cooled  mixture  of  2 — 8  c.c.  of  hydrogen  per- 
oxide (2 — 3  per  cent.)  and  4  c.c.  of  the  potash.  After  equalisation 
of  temperature,  the  liquid  in  the  flask  is  brought  into  rotation,  and 
the  contents  of  the  tube  suddenly  mixed  with  it  by  inclining  the 
flask,  but  without  stopping  the  rotation.  The  whole  reaction  is  over 
in  15  seconds,  and  after  10  minutes'  cooling  the  volume  of  oxygen  is 
read  off". 

The  action  of  the  organic  acids  on  the  iodide  and  iodate  is  in 
most  cases  slower  than  that  of  mineral  acids.  It  can  be  accelerated 
by  heat,  in  which  case  the  mixture  should  be  enclosed  in  a  well- 
stoppered  bottle,  and  plunged  into  water  of  70 — 80°.  Formic  acid 
requires  a  digestion  of  half  an  hour  in  the  cold,  heating  or  longer  diges- 
tion being  inadmissible.  Acetic  acid  requires  two  hours  in  the  cold,  or 
10 — 15  minutes  at  70°.  Tartaric  and  citric  acids  require  three  hours  in 
the  cold,  or  10 — 15  minutes  at  70°.  Propionic  acid,  three  hours  cold,  or 
one  hour  hot.  Malic  acid,  four  hours  cold,  or  10 — 15  minutes  hot. 
Butyric  and  succinic  acids,  12  hours  cold,  or  half  an  hou;i'  hot.  Oxalic 
acid,  lactic  acid,  and  potassium  hydrogen  oxalate  act  instantly  with- 
out heat,  and  potassium  hydrogen  tartrate  requires  10 — 15  minutes 
at  70°.  Iodic  acid  can  be  estimated  by  the  same  method,  a  small 
excess  of  a  mineral  acid  being  employed  to  liberate  it.         M.  J.  S. 

The  Reichert  Process.  By  H.  D.  Richmond  (Analyst,  18, 
64 — 65). — Wilson  has  shown  that  the  rate  of  distillation  of  dilute 
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acetic  acid  is  influenced  by  the  salts  in  the  eolution  distilled,  and 
argues  from  the  analogy  between  acetic  acid  and  the  acids  from  butter, 
that,  therefore,  the  Reich ert  distillation  process  must  be  inaccurate. 

The  author  replies  that,  however   scientifically   correct  Wilson's 
views  may  be,  in  practice,  the  error  is  quite  negligible. 

L.    DB   K. 

Estimation  of  Insoluble  Patty  Acids.  By  C.  E.  Cassal 
(Analyst,  18,  44 — 45). — The  use  of  a  filter  in  the  process  of  washing 
insoluble  fatty  acids  in  butter  or  other  fats  being  cumbrous  and 
liable  to  intrc  duce  errors,  the  author  prefers  to  wash  these  acids  in 
a  globular  separator  made  of  thin  glass,  which  will  stand  boiling 
water.  L.  de  K. 

Preservation  of  Milk  for  Analysis.  By  J.  A.  Al^n  (Bied, 
Centr.j  1892,  549 — 550). — It  is  frequently  more  convenient  to  analyse 
several  samples  of  milk  as  one,  and  to  enable  this  to  be  done  without 
the  milk  turning  sour,  after  being  kept  for  days,  potassium  dichrom- 
ate  is  to  be  added.  The  milk  will  then  remain  good,  and  further 
samples  may  be  added  to  the  first  day  after  day.  JB''ive  grams  is 
sufficient  for  250 — 500  c.c.  of  milk,  the  mixture  being  preserved  in 
closed  vessels  at  a  temperature  not  exceeding  +50°.  This  method, 
which  the  author  intends  patenting,  allows  of  an  accurate  average 
composition  being  obtained.  E.  W.  P. 

Leflfmann  and  Beam's  Method  of  Estimation  of  Milk  Fat. 
By  H.  D.  Richmond  (Analyst,  17,  144 — 152). — The  author  has  made 
a  thorough  mathematical  and  chemical  investigation  of  this  process 
(Abstr.,  1892,  1532),  and  thinks  it  may  be  classed  among  the  trust- 
worthy methods. 

A  source  of  error,  although  inappreciable,  may  be  introduced  by 
the  presence  of  lactic  acid.  L.  de  K. 

Estimation  of  Pat  in  Milk.  By  L.  Liebermanx  and  S.  Szi^kely 
(Zeit.  anal.  CJiem.,  32,  168 — 173). — It  was  pointed  out  in  1885  by 
one  of  the  authors  (Pharm.  Gentralhalle,  1885,  253)  that  ether 
extracts  from  milk  other  substances  besides  fat.  The  residue  from 
the  evaporation  of  the  ethereal  solution  is  no  longer  wholly  soluble 
in  ether,  and  the  results  of  extraction  with  light  petroleum  are  always 
lower  than  those  with  ether.  The  following  method,  which  is  very 
rapid,  gives  results  differing  only  in  the  second  decimal  from  those  ob- 
tained by  complete  exhaustion  with  petroleum.  50  c.c.  of  milk,  at  the 
temperature  of  the  laboratory,  is  placed  in  a  cylinder  25  cm.  high  and 
of  4'5  cm.  diameter.  5  c.c.  of  potash  (sp.  gr.  1*27)  is  added,  and,  after 
inserting  a  cork,  the  whole  is  well  shaken.  There  is  next  added 
50  c.c.  of  light  petroleum  (sp.  gr.  0-663  and  boiling  at  about  60°), 
and  the  mixture  is  shaken  until  an  emulsion  forms.  50  c.c.  of  96  per 
cent,  alcohol  is  then  added  and  again  shaken.  In  four  or  five  minutes, 
the  petroleum  will  have  completely  separated.  The  shaking  is  re- 
peated at  least  three  times,  for  a  quarter  of  a  minute  each  time,  and 
with  sufficient  intervals  for  complete  separation.  20  c.c.  of  the  petr- 
oleum layer  is  now  withdrawn  by  a  pipette  and  evaporated  in  a  tared 


ANALYTICAL  CHEMISTRY.  809 

vessel,  drying  the  residue  at  110 — 1^0°.  The  weight,  nmltiph'ed 
by  5,  and  corrected  for  the  specific  gravity  of  the  milk,  gives  the 
percentage  of  fat.  M.  J.   S. 

Iodine  Absorption.  By  F.  Ganttee  (Zeit.  anal:  Chevi.,  32, 
178 — 181  and  181 — 184). — In  order  to  investigate  the  influence  which 
the  addition  of  mercuric  chloride  in  Hiibl's  process  has  on  the 
absorption  of  iodine  by  unsaturated  fatty  substances,  the  author 
employed  a  solution  of  iodine  in  carbon  tetrachloride,  and  dissolved  the 
fat  directly  in  the  iodine  solution  after  the  addition  of  varying  quan- 
tities of  mercuric  chloride.  Under  these  conditions,  the  percentage 
of  iodine  absorbed  by  linseed  oil  rises  with  the  increase  in  the  amount 
of  mercuric  chloride,  being,  when  the  excess  of  iodine  was  small,  83"5 
per  100  parts  of  oil  when  the  mercuric  chloride  was  50  per  cent.,  and 
148  per  100  when  the  amount  of  mercuric  chloride  was  increased 
tenfold.  With  a  large  excess  of  iodine,  a  similar  variation  took  place, 
as  much  as  188  per  cent,  being  absorbed  when  6  parts  of  iodine  and 
10  of  mercuric  ciiloride  were  employed  for  1  part  of  oil,  and  at  the 
same  time  the  percentage  absorption  varied  with  the  amount  of 
iodine  used,  when  the  mercuric  chloride  was  kept  constant.  Lard 
exhibited  similar  phenomena,  and  even  saturated  compounds,  such  as 
lauric  and  stearic  acids,  which  in  the  absence  of  mercuric  chloride 
absorb  no  iodine,  show,  when  mercuric  chloride  is  added,  a  small 
absorption,  rising  with  increased  amounts  of  mercuric  chloride.  In 
conducting  Hiibl's  process,  it  is  therefore  necessary  that  the  condi- 
tions be  kept  absolutely  constant,  and  even  then  the  results  have 
only  a  relative  value. 

In  order  to  avoid  the  complications  introduced,  and  the  excessively 
high  results  obtained,  by  the  addition  of  mercuric  chloride  (see  above), 
it  is  necessary  to  employ  a  menstruum  in  which  both  iodine  and  fats 
are  freely  soluble.  Carbon  tetrachloride  fulfils  these  requirements. 
With  small  excesses  of  iodine,  the  absorption  is  extremely  sluggish,  but 
by  employing  4  or  5  parts  of  iodine  for  1  part  of  fat,  the  absorption  is 
complete  in  about  50  hours,  and  concordant  results  are  obtained.' 
The  iodine  solution  recommended  contains  10  grams  per  litre.  In 
making  this  solution,  the  iodine  should  not  be  dissolved  in  the  gradu- 
ated flask  itself,  since  the  opacity  of  the  liquid  does  not  allow  of 
ascertaining  when  solution  is  complete.  The  iodine  solution  is  titrated 
by  one  of  sodium  thiosulphate  containing  19'528  grams  per  litre,  the 
two  solutions  being  shaken  together  in  a  well-stoppered  bottle,  with 
starch  indicator  towai'ds  the  end. 

Of  drying  oils  O'l  gram,  of  other  fats  0*2  gram,  is  weighed  into  a 
stoppered  bottle ;  50  c.c.  of  the  iodine  solution  is  added,  and  the 
mixture  shaken  until  the  oil  is  completely  dissolved.  Sufficient  water 
is  then  added  to  form  a  layer  several  millimetres  thick  on  the  surface, 
the  stopper  is  inserted,  and  the  whole  allowed  to  react  at  the  ordinary 
temperature  for  50  hours.  The  residual  iodine  is  then  titrated  as 
before.  At  lower  temperatures,  higher  numbers  are  obtained,  and 
conversely.  A  single  estimation  of  the  iodine  absorption  of  linseed 
oil  reported  shows  only  76*2  per  cent.  M.  J.  S. 
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Contributions  to  the  Analysis  of  Fats.  By  J.  Lewkowitsch 
(/.  Soc.  Ghem.  Ind.,  11,  134 — 145 ;  compare  Abstr.,  1891,  509,  and 
1892,  644!). —  Sperm  Oil. — The  higher  alcohols  contained  in  sperm 
oil  were  prepared  in  the  usual  way  by  saponifying  a  pure  specimen  of 
the  latter  with  alcoholic  potash,  when  41  per  cent,  of  unsaponlHable 
substances  were  obtained.  The  alcohols  were  then  converted  into  the 
corresponding  acetates  by  boiling  with  acetic  anhydride,  and  the  mixture 
of  acetates  was  subjected  to  fractional  distillation  in  a  vacuum.  Four 
fractions  of  about  equal  amount  were  obtained  between  295°  and 
815°,  having  the  saponification  values  1877,  185-0,  183-0,  and  168-0 
respectively.  These  figures  do  not  bear  out  Allen's  assertion  that 
sperm  oil  contains  alcohols  of  the  formulae  Ci^HaeO  and  CJ5H32O,  for 
the  acetates  of  dodecatyl  and  pentadecyl  alcohols  have  the  saponifica- 
tion values  246  and  207-7  respectively.  The  alcohols  prepared  from 
the  acetates  all  solidified  on  cooling.  The  saponification  values  show 
that  these  alcohols,  or  any  way  large  percentages  thereof,  belong  to 
alcohols  of  the  unsaturated  series. 

Quantitative  Estimation  of  Cholesterol. — It  was  found  that  the 
formation  of  cholesteryl  acetate  and  cholesterol  diiodide  is  quantita- 
tive, their  production  affording  an  easy  means  for  the  quantitative 
estimation  of  cholesterol  and  isocholesterol.  D.  B. 

Estimation  of  Urea.  By  W.  Colquhoux  (Chem.  News,  67,  123). 
—  The  author's  apparatus  is  mounted  on  a  stand,  and  consists  of  an 
inverted,  stoppered  burette,  graduated  from  the  stopcock  to  show 
tenths  of  a  cubic  centimetre  ;  the  other  end  is  attached  by  india- 
rubber  tubing  to  a  tube  provided  with  two  side  tubes,  and  having  below 
the  lower  side  tube  an  enlargement  of  15  c.c.  capacity,  below  which 
is  a  stopcock  and  another  bulb  of  6  c.c.  capacity  with  another  stop- 
cock beneath  it ;  the  side  tubes  are  connected,  by  india-rubber  tubing 
furnished  with  clips,  to  two  reservoirs,  one  containing  water,  the  other 
hypobromite  or  hypochlorite.  To  use  the  apparatus,  the  lowest  stop- 
cock is  closed  and  the  intermediate  one  withdrawn,  the  urine  is  then 
introduced,  by  means  of  a  special  graduated  pipette,  into  the  lower 
bulb,  the  intermediate  stopcock  is  replaced  and  turned  off ;  the  re- 
quired quantity  of  hypobromite  is  now  admitted  into  the  larger  bulb, 
and  finally  the  rest  of  this  bulb  and  the  burette  are  filled  with  water. 
The  uppermost  stopcock  being  then  closed,  the  analysis  is  completed 
by  steadily  running  the  hypobromite  into  the  nrine  and  subsequently 
measuring  the  nitrogen.  The  whole  apparatus  and  materials  should 
of  course  be  at  the  temperature  of  the  laboratory.  To  obviate 
repeated  corrections  for  temperature,  pressure,  and  tension  of  aqueous 
vapour,  a  table  is  furnished  showing  the  quantity  of  urine  which, 
under  any  indicated  temperature  and  pressure,  will  evolve  as  many 
cubic  centimetres  of  nitrogen  as  the  urine  contains  grams  of  urea  per 
litre.     Good  results  have  been  obtained  by  the  author. 

I).  A.  L. 

Estimation  of  Quinine  in  Cinchona  Barks.  By  J.  H.  Schmtpt 
(Chem.  Centr.,  1892,  ii,  946—947;  from  Pharm.  Centralhalle,  33, 
594 — 595). — 20  grams  of  air  dried,  finely  powdered  bark  is  treated 
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for  24  hours  with  10  c.c.  of  10  per  cent,  ammonia,  20  c.c.  of  90  per 
cent,  alcohol,  and  170  c.c.  of  ether,  with  repeated  agitation.  100  c.c. 
of  the  liquid  is  then  placed  in  a  beaker,  27  c.c.  of  water  and  3 — 4  c.c. 
of  normal  hydrochloric  acid  added,  and  the  whole  set  aside  for 
24  hours  to  evaporate  spontaneously.  The  residual  liquid  is  then 
heated  on  the  water  bath  to  remove  alcohol  and  ammonia,  and  neutral- 
ised with  hydrochloric  acid.  If  the  liquid  is  too  acid,  the  excess  must 
be  neutralised  with  cinchonine,  not  with  ammonia  or  potash.  With 
very  rich  Ledgeriana  barks,  1 — 2  c.c.  of  acid  may  be  necessary  for 
the  complete  dissolution  of  the  alkaloids.  The  supernatant  liquid, 
which  amounts  to  about  15  c.c.  is  exposed  to  the  air,  in  order  to  pre- 
cipitate a  red  colouring  matter,  filtered  when  clear,  2 — 3  grams  of 
itochelle  salt  added,  heated  for  15  minutes  on  the  water  bath,  and 
then  set  aside  for  24  hours.  The  precipitated  tartrates  are  then  col- 
lected, and  washed  by  suction,  with  the  smallest  possible  quantity  of 
water.  If  all  the  quinine  and  cinchonidine  are  precipitated,  the 
mother  liquor  will  not  give  any  turbidity  when  warmed  with  Rochelle 
salt.  An  allowance  must  be  made  of  0*0008  gram  of  quinine  for 
each  c.c.  of  mother  liquor  and  0*0004  gram  for  each  c.c.  of  wash 
water.  The  tartrates  are  then  dissolved  in  water  containing  hydro- 
chloric acid,  and  repeatedly  shaken  with  ether,  until  the  latter  is  no 
longer  coloured.  The  alkaloids  are  then  precipitated  with  soda,  and 
extracted  by  repeated  agitation  with  ether  ;  the  ethereal  extract 
being  evaporated,  dried  at  100 — 110°,  and  weighed.  With  Cinchona 
succiruba  and  C.  officinalis^  the  residue  invariably  contains  cinchon- 
idine, bat  this  is  not  the  case  with  rich  Ledgeriana  bark.  The  residue 
is,  therefore,  treated  with  a  saturated  ethereal  solution  of  cinchon- 
idine, which  dissolves  the  quinine  only  ;  the  ethereal  extract  is  care- 
fully decanted,  the  residue  washed  with  a  few  c.c.  of  pure  ether  and 
again  weighed,  the  loss  of  weight  giving  the  amount  of  quinine. 
From  the  ethereal  solution,  the  quinine  can  also  be  readily  obtained 
as  the  pure  white  tartrate,  and  its  amount  estimated  either  by  the 
polariscope  or  by  de  Yrij's  method.  A.  J.   G. 


Estimation  of  Tannin  in  Wine.  By  T.  Chiaromonte  {Staz. 
Sper.  Agrar.,  20,  337 — 350). — Numerous  experiments  are  described, 
undertaken  in  order  to  clear  up  some  points  in  connection  with  the 
estimation  of  tannin  by  the  permanganate  method.  Tannin  solutions 
of  known  strength,  and  afterwards  wines,  were  employed.  The  points 
specially  studied  were  the  effect  of  the  amount  of  ammonia  employed  ; 
whether  the  action  of  ammonia  on  the  zinc  tannate  is  oxidising  or 
solvent ;  the  effect  of  the  amount  of  zinc  acetate  employed  on  the 
precipitation  of  zinc  tannate,  and  finally  the  infl^uence  pn  the  results 
of  the  mode  of  applying  heat.  It  was  found  that  ammonia  plays  an 
important  part  in  the  precipitation,  but  it  both  slightly  dissolves 
and  oxidises  the  zinc  tannate,  and  on  this  account  too  much  must  not 
be  used.  An  excess  of  zinc  acetate  was  also  found  to  cause  a  slight 
loss.  Heating  is  necessary  for  complete  precipitation,  but  it  must  be 
by  means  of  a  water  bath,  and  should  only  be  continued  for  a  few 
minutes. 
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The  following  modification  is  recommended:  50  c.c.  of  wine  (or 
25  c  c.  if  much  tannin  is  present)  is  evaporated  on  a  water-bath  to 
about  one-third,  made  distinctly  alkaline  with  ammonia,  and  treated 
with  zinc  acetate  solution  (10 — 15  c.c.)  and  10  per  cent,  ammonia 
(2  c.c).  The  whole  is  heated  for  a  Jew  minutes  on  a  water- bath, 
allowed  to  cool,  filtered  quickly  through  a  folded  filter,  and  the  pre- 
cipitate washed  with  cold  water.  The  zinc  tannate  is  quickly  dis- 
solved in  dilute  sulphuric  acid  (15  c.c.)  ;  indigo-carmine  solution 
(20  c.c.)  is  added,  and  the  whole  made  up  with  water  to  about 
400  c.c.  ;  to  this  the  permanganate  solution  is  gradually  added, 
until  the  colour  changes  from  greenish  tQi  gold  colour.  With  pure 
iudigo,  the  change  is  instantaneous,  and  with  practice  great  exactness 
m  ly  be  obtained. 

The  solutions  employed  were  of  the  following  strengths:  per- 
manganate, 0  2  per  cent.  ;  zinc  acetate,  1  per  cent.  ;  sulphuric  acid, 
20  per  cent,  (compare  Martelli,  Staz.  8per.  Agrar.,  18,  324  ;  Vigna 
Abstr.,  1891,  1399).  N.  H.  M. 

The  Chemico- legal  Examination  of  Suspected  Blood  Stains. 

By  H.  Steuve  (Zeit.  anal.  Ghem.,  32,  174 — 178). — The  author  con- 
firms the  observation  of  Janecek  (Abstr.,  1892,  1369),  that  haemin 
crystals  can  be  obtained  from  the  excrement  of  flies  which  have  been 
fed  with  blood,  but  on  treating  the  flies  themselves  with  alcohol 
(70  per  cent.)  and  with  ammoniacal  alcohol,  he  was  unable  to  observe 
any  traue  of  the  characteristic  absorption  spectrum  of  blood. 

M.  J.  S. 

Detection  of  Horse  Flesh  in  Food.  By  W.  IS'iebel  (Bied. 
Centr.,  1893,  126). — The  excess  of  gljcogen  present  in  horse  flesh 
over  that  which  is  contained  in  the  flesh  of  other  animals  is 
employed  as  the  means  whereby  an  admixture  of  horse  flesh  may  be 
detected.  Moreover,  as  glycogen  gradually  changes  into  grape  sugar, 
it  is  necessary  to  estimate  also  the  amount  of  sugar  present  in  the 
food.  E.  W.  P. 
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Spectra  of   Aluminiiiin,    Indium,    and   Thallium.     By  H. 

Kayser  and  C.  Runge  (Ann.  Phys.  Chem.  [2],  48,  126— 149).— Con- 
tinuing their  researches  on  the  line  spectra  of  the  elements  (Abstr., 
1891,  137  and  965),  the  authors  have  now  investigated  metals  of  the 
third  group  of  the  periodic  system.  Boron  gives  only  two  lines,  of 
wave-lengths  2497*80  and  249684,  and  the  rare  earths  and  gallium 
were  omitted  from  examination  on  account  of  the  difficulty  of  obtain- 
ing the  necessary  material.  The  lines  in  the  spectra  of  the  remaining 
three  elements,  aluminium,  indium,  and  thallium,  may  be  arranged 
in  two  series  of  pairs  of  lines,  the  reciprocals  of  whose  wave-lengths 
are  given  by  the  general  formula  A  —  Bn~^  —  Cw~*.  In  this  formula, 
the  values  of  the  constants  are  : 


First  Series. 

Second  Series. 

A. 

B. 

C. 

A. 

B. 

C. 

Al 

48308-2 
44515  -4 
41542  -7 

156662 
139308 
132293 

2505331 
1311032 
1265223 

48244 -5 
44535 -0 
41506 -4 

127527 
126766 
122617 

687819 

In 

Tl 

643584 
790683 

These  numbers  give  the  first  of  the  lines  in  each  of  the  pairs.  As 
there  is  a  constant  difference  between  the  wave-lengths  of  lines  in 
pairs  of  the  same  series,  it  is  only  necessary  to  alter  the  constant  A 
to  obtain  the  second  lines  of  the  pairs.  The  new  values  of  the  con- 
stant will  then  be : 


Al. 

In. 

Tl. 

First  Series  .••.....••.. 

48420-2 
48356-5 

46728  -6 
46748-2 

403-^7  6 

Second  Series 

49301  -3 

H.  C. 

Ultra-red  Spectra  of  the  Alkalis.  By  H.  Kayser  and  C.  Runge 
(Ann.  Phys.  Chem.  [2],  48,  150 — 157). — A  criticism  of  Snow's  paper 
(this  vol.,  ii,  58)  in  which  the  authors  claim  that  impurity  of  the 
material  used  is  the  probable  cause  of  the  discrepancy  between  the 
above  observers'  results  and  their  own  calculations  in  certain  cases. 

H.  C. 

Absorption  Spectra  of  Chromium  Compounds.  By  W.  La- 
PEAIK  (J.  pr.  Chem.  [2],  47,  305 — 342). — The  absorption  spectra  of 
the  salts  M'6Cr26C204  are  the  same  whether  the  salts  be  in  solution 

YOL.  LXiv.  ii.  24 
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or  as  solids,  but  in  the  latter  case  the  absorption  bands  are  shifted 
towards  the  less  refrangible  end. 

Cliromiura  oxalate  gives  an  absorption  spectrum  which  differs  from 
those  shown  by  the  double  salts.  Bat  a  solution  of  chromium  oxalate 
with  a  small  excess  of  oxalic  acid  gives  the  same  absorption  sped  rum 
as  that  given  by  Croft's  salt,  K2Cr24C204,  and  with  a  large  excess  a 
spectrum  identical  with  that  of  the  salts  MeCr^GCaOi,  showing  that  a 
hydrogen  salt  corresponding  with  these  exists  in  the  solution. 

The  absorption  spectra  of  the  corresponding  oxalates  of  iron,  man- 
ganese, and  cobalt  are  not  analogous. 

The  corresponding  potassium  chromium  malonate,  K6Cr26C3H204  4- 
6H2O,  was  prepared,  and  its  absorption  spectrum  is  described.  An 
analogous  succinate  could  not  be  obtained. 

The  absorption  spectra  of  solutions  of  chromium  hydroxide  in 
various  organic  acids  are  collated,  and  it  is  shown  that  in  the  case 
of  the  fatty  acids  the  spectra  are  similar,  but  the  bands  are  shifted 
towards  the  less  refrangible  end  of  the  spectrum  as  the  molecular 
weight  increases. 

The  band  710 — 692  is  characteristic  of  all  the  compounds  examined, 
save  potassium  chromium  cyanide,  but  is  not  absolutely  identical  in 
every  case.  The  general  absorption  in  the  green,  650—550,  is  also 
universal.  A.  G.  B. 

An  Electrical  Furnace.  By  H.  Moissan  and  J.  Yiolle  (Compt. 
rend.,  126,  549 — 551). — The  furnace  consists  of  a  carbon  receptacle 
in  which  the  arc  from  two  horizontal  electrodes  acts  on  the  substance 
in  the  furnace.  The  receptacle  is  a  portion  of  a  carbon  tube,  the  height 
of  the  segment  being  equal  to  its  diameter,  and  it  stands  upon  a  carlaon 
plate  and  is  covered  with  a  disc  of  the  same  substance.  The  elec- 
trodes also  consist  of  carbon,  and  all  the  carbon  parts  of  the  apparatus 
are  prepared  from  powdered  gas  carbon  and  tar,  without  any  boric 
acid.  The  carbon  cylinder  and  electrodes  are  enclosed  in  a  block  of 
lime,  from  which  they  are  separated  by  a  layer  of  air  5  mm.  in  thick- 
ness ;  the  cylinder  being  sapported  on  props  of  magnesia.  The  di- 
mensions  of  the  furnace  and  of  the  electrodes  depend  on  the  power  of 
the  current  and  the  temperature  that  is  desired  :  but  there  is  no 
difficulty  in  obtaining  a  temperature  of  3000".  C.  H.  B. 

Behaviour  of  Solid  Colloidal  Silver  towards  the  Electric 
Current.  By  C.  Barus  and  E.  A.  Schneider  (Ann.  Fhys.  Chem.  [2], 
48,  327—337). — The  previous  determinations  of  the  conductivity  of 
colloidal  silver  made  by  the  authors  (Abstr.,  1891,  1412)  not  agreeing 
with  the  results  obtained  by  Oberbeck,  the  experiments  have  bten 
repeated,  and  the  former  conclusions  have  been  thus  in  every  way 
confirmed.  H.  C. 

New  Method  of  determining  the  Melting  Point  of  Inorganic 
Substances.  By  A.  Potilitzin  (/.  Buss.  Chem.  Soc,  24,  1 — 23). — 
After  discussing  at  considerable  length  the  means  which  have  been 
adopted  for  determining  the  fusing  point  of  substances  melting 
(a)  below  300",  and  (b)  above  300°,  the  author  gives  the  following 
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method  for  finding  the  temperature  of  fusion  for  substances  which 
melt  not  higher  than  450°,  the  highest  temperature  which  a  nitrogen- 
filled  mercury  thermometer  can  indicate.  A  hard  glass  tube,  of  about 
5  mm.  bore  and  500 — 600  mm.  long,  is  drawn  out  to  capillary  fineness 
at  one  eiid,  and  bent  at  right  angles  about  150  mm.  from  the  other 
end.  The  capillary  is  dipped  into  the  molten  substance,  the  melting 
point  of  which  is  to  be  determined  ;  so  that,  on  cooling,  the  tube  is 
closed  by  a  solid  plug  of  the  substance  3 — 4  mm.  long.  The  other 
end  is  connected  with  a  manometer  by  means  of  which  a  pressure 
exceeding  that  of  the  atmosphere  is  maintained  within  the  tube.  The 
tube,  along  with  the  principal  thermometer,  and  one  for  stem  correc- 
tion, is  inserted  into  a  wide  test-tube,  which  is  then  immersed  in  a 
bath  of  fusible  metal ;  when  the  melting  point  is  reached,  the  plug 
softens  and  is  expelled  by  the  excess  of  pressure  inside  the  tube,  so 
that  the  sudden  equalising  of  pressure  in  the  manometer  indicates 
the  moment  at  which  the  substance  melts,  the  thermometers  being 
then  read  off.  Potassium  nitrate  was  found  by  this  method  to  melt 
at  336*57°  (mean  of  eight  experiments  ranging  from  336'40°  to 
336'71°)  :  by  immersion  of  the  thermometer  direct  into  a  large  mass 
of  the  salt,  the  melting  point  was  found  to  be  3360°.  J.  W. 

Nature  of  Solutions.  By  A.  Reychler  (Bull.  Soo,  Chim.  [3],  7, 
812 — 819). — After  pointing  out  difficulties  in  the  way  of  accepting 
the  Arrhenius'  theory  of  electrolytic  dissociation  in  solutions,  the 
author  proposes  to  substitute  for  it  tlie  view  that  salt  molecules 
undergo  hydrolytic  dissociation  in  dilute  solution.  An  explanation 
of  the  mechanism  of  electrolysis  is  given  based  upon  this  view. 

H.  C. 

Influence  of  Gravity  on  the  Concentration  of  Solutions. 
By  V.  Turin  (J.  Buss.  Chem.  Soc,  24,  90— 91).— The  author  has  de- 
veloped the  following  formula  to  express  the  influence  of  gra\ity  on, 
the  concentration  of  a  solution 

o'o  ""o     /On 

la; 

in  which  h  is  the  depth,  po  the  osmotic  pressure  at  the  depth  A  =  0, 
(To  the  concentration  at  ho,  a  the  concentration  at  h,  p  the  density  of 
the  solution  corresponding  to  the  concentration  <t.  In  J.  J.  Thomson's 
formula  daldp  =  1,  that  is,  the  tacit  assumption  is  made  that  the 
volume  of  solution  containing  1  gram  of  solvent  is  equal  to  the 
volume  of  1  gram  of  the  pure  solvent.  The  author  suggests  experi- 
mental verification  by  rotating  a  long  tube,  filled  with  solution, 
radially  round  an  axis  revolving  at  a  high  speed.  J.  W, 

Electric  Conductivity  and  Freezing  Point  of  Aqueous 
Solutions  of  Fluorine  Compounds.  By  R.  Spekansky  (/.  Eu<i.-\ 
Chem.  Soc,  24,  3(j4— 3u9). — All  ferric  salts  which  are  electrolyticMlly 
dissociated  give  yellow  aqueous  solutions  ;  those  which  are  hydro- 
lytically  dissociated  give  reddish-brown  solutions.     As  aqueous  solu- 

24—2 
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tionfl  of  ferric  fluoride  are  colonrleRS,  it  seemed  probable  that  neitber 
electrolytic  nor  Lydroljtic  dissociation  played  any  part  in  them,  and 
the  author  has  instituted  experiments  to  ascertain  if  this  view  is 
correct.  The  electrical  conductivity  of  the  solutions  is  very  small,  so 
that  there  can  be  no  appreciable  electrolytic  dissociation.  The 
practical  absence  of  hydrolytic  dissociation  is  demonstrated  by  the 
fact  that  the  solutions  scarcely  effect  any  inversion  of  cane  sugar. 
Determinations  of  the  freezing  point  give  a  molecular  weight  for 
dilute  solutions  nearly  corresponding  with  the  formula  FeFa.  In 
more  concentrated  solutions,  there  are  indications  of  the  existence  of 
complex  molecules,  probably  FeaFe- 

Similar  experiments  were  made  with  chromic  fluoride  and  alumin- 
ium fluoride.  In  their  case  also,  the  molecules  existing  in  aqueous 
solution  are  predominantly  CrFg  and  xA-lFg,  although  there  is  slight 
electrolytic  dissociation  and  also  aggregation  to  CraFg  and  AUFe 
molecules.  The  violet  modification  of  chromic  fluoride  conducts 
electricity  much  better  than  the  green  modification.  J.  W. 

Dissociation  of  Sodium  Chloride  in  presence  of  Heated 
Surfaces  of  Porous  Clay.  By  de  Sandeeval  (Compt.  rend.,  116, 
641). — When  a  tube  of  porous  earthenware  is  heated  in  an  atmo- 
sphere of  sodium  chloride  vapour  mixed  with  dry  air,  the  interior  of 
the  tube  becomes  filled  with  chlorine,  whilst  only  traces  of  this  gas 
exist  in  the  atmosphere  outside  the  tube.  Chemical  action  takes 
place  between  the  sodium  chloride  and  the  silica  of  the  tube,  and 
there  is  also  dissociation  under  the  influence  of  heat.  The  evolution 
of  chlorine  ceases  as  soon  as  the  pores  of  the  tube  are  closed  by  the 
formation  of  a  glaze  of  silicates  on  its  external  surface.  The  theory 
of  these  changes  was  explained  by  the  author  in  1886. 

C.  H.  B. 

Rate  of  Diflfasion  of  Dextro-  and  Lsevo-rotatory  Tartaric 
acid.  By  L.  Makchlewski  {Ber.,  26,  983— 984).— A  tube  about 
90  cm.  long,  packed  with  six  rolls  of  filter  paper,  was  placed  vertically, 
with  the  lower  end  in  a  6  per  cent,  solution  of  racemic  acid,  and 
removed  as  soon  as  the  top  roll  became  wet,  the  experiment  being 
then  repeated  several  times.  Neither  the  residual  solution  nor  that 
absorbed  by  the  filter  paper  showed  optical  activity;  hence  the 
molecules  of  dextro-  and  laevo-rotatory  tartaric  acid  (into  which  the 
molecules  of  racemic  acid  are  completely  dissociated  in  dilute  solu- 
tion) must  have  dift'used  with  equal  rapidity.  C.  F.  B. 

Determination  of  the  Atomic  Weight  by  the  Method  of 
Limit.  Ey  G.  Hinrichs  {Compt.  rend.,  116,  753 — 756). — In  atomic 
weight  determinations,  the  errors  increase  with  the  amount  of  sub- 
stance employed.  To  obtain  the  true  atomic  weight,  a  series  of 
determinations  should  be  made  with  gradually  increasing  amounts  of 
material,  and  the  atomic  weight  calculated  not  from  the  mean  of  all 
determinations,  but  from  the  limiting  value  corresponding  with  zero 
weight  of  substance.  The  author  recalculates  Dumas'  determinations 
of  the  composition  of  water  by  this  method,  and  obtains  H  =  1  for 
0  =  16.  H.  C.  . 
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General  Method  for  the  Calculation  of  the  Atomic  Weight 
from  the  Data  of  a  Chemical  Analysis.  By  G.  Hinrichs  (Compt. 
rend.,  116,  695 — 698). — The  ordinary  methcd  of  determining  atomic 
weights  is  to  fix  one  of  them,  say  A,  arbitrarily,  and  from  this  to 
determine  the  others,  B  =  A;, A  ;  D  =  ^^2^  =  A^iA^zA ;  and  finally,  x  = 
Iciki. . . .  it«A.  In  this  method  all  the  quantities  k  contain  unknown 
errors,  and  the  constant  accumulation  of  these  errors  will,  in  the  end, 
prevent  all  chance  of  exactness.  Since,  when  0  =  16,  most  of  the 
atomic  weights  approximate  to  whole  or  half  numbers,  the  author 
proposes  the  following  method  for  calculating  atomic  weights,  as 
being  free  from  the  above  objection.  Suppose  A,  B, . . . . ,  X  to  be  the 
true  atomic  weights,  and  Ao,  Bq,  , . . . ,  Xq  to  be  the  whole  numbers 
nearest  to  each,  then 

A  =  Ao  +  a,  B  =  Bo  +  5,  . . . . ,  X  =  Xo  +  «, 

where  a,  5, , . . . ,  a;,  are  small  numbers  compared  with  Ao,  Bo, . . . . ,  Xo. 

Let   a,  iS ,  ^  be  the  coefficients    corresponding  to  the  unit  of 

weight,  then 

A  =  Ao(l  +  a),B  =  Bo(l  +  ^),  ....,X  =  Xo(l  +  r). 

From  this  the  ratio  X/A  =  X„/Ao(l  +  |^  -  a).  H.  0. 
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Action  of  Ammonia  on  Hypochlorites.  By  J.  Thiele 
(Annalen,  273,  160 — 163) — When  a  sufficiently  dilute  solution  of 
sodium  hypochlorite  is  treated  with  ammonia  in  the  cold,  evolution 
of  gas  does  not  take  place,  and  the  mixture,  although  still  contain- 
ing a  considerable  quantity  of  hypochlorite,  has  powerful  reducing 
properties.  A  solution  prepared  in  this  way  slowly  reduces  am- 
moniacal  silver  solutions  in  the  cold,  more  quickly  on  warming,  and 
precipitates  cuprous  oxide  from  solutions  of  copper  salts ;  it  rapidly 
reduces  potassium  permanganate  to  manganous  oxide  on  heating,  and 
at  the  same  time  it  decolorises  indigo  solution.  On  evaporating  such 
a  solution  to  dryness,  the  residue  is  without  reducing  power  ;  when, 
however,  a  solution  prepared  by  adding  chlorine  water  to  ammonia  is 
distilled  under  reduced  pressure,  the  distillate  has  powerful  reducing 
properties,  but  not  if  the  solution  be  treated  with  soda  before 
distilling. 

Attempts  to  ascertain  whether  the  reducing  properties  of  such 
solutions  were  due  to  the  presence  of  hydroxylamine  or  hydrazine 
were  unsuccessful.  F.  S.  K. 

Influence  of  Temperature  on  the  Formation  of  Ozone.     By 

A.  Beill  (Monatsh.,  14,  71 — 80). — The  author  finds  that  the  percent- 
age volume  of  oxygen  converted  into  ozone  is  only  increased  very 
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p'ightly  by  considerably  lowering  the  temperature.  For  example, 
oxygen,  dried  by  calcium  chloride,  was  found  to  contain  5*2  per 
cent,  of  ozone  when  passed  through  the  ozonis«r  at  a  temperature  of 
20°  ;  whilst  at  temperatures  of  0",  -20°,  —46°,  and  —73°,  the  per- 
centages formed  were  6  8,  7*8,  9*2,  and  10*4  respectively.  The  author 
gives  a  description  of  the  apparatus  and  of  the  method  employed, 
and  has  plotted  out  his  results  in  the  form  of  curves.         G.  T.  M. 

Selenium  Compounds.  By  W.  Muthmann  and  J.  Schafer  (Ber., 
26,  1008 — 1016). — Seleniohromides. — By  dissolving  selenious  anhydr- 
ide in  hydrobromic  acid,  adding  potassium  or  ammonium  bromide, 
and  concentrating  the  solution,  regular  octahedral  crystals  of  the  salts 
K.SeBre  or  (NH4),jSeBr4  are  respectively  obtained,  isomorphous  with 
the  analogous  tellurium  and  platinum  compounds.  They  are  orange- 
red  in  colour,  but  are  decomposed  by  water  into  selenious  acid,  hydro- 
bromic acid,  and  alkali  bromide,  yielding  a  colourless  solution. 
Neither  a  sodium  nor  a  silver  compound  could  be  prepared. 

Chloro-  (and  hromo-)  pyroselenites. — When  an  attempt  is  made  to 
procure  analogous  chlorine  compounds,  colourless,  monoclinic  crystals 
of  a  compound  M'Cl,2Se02,2H20  are  obtained ;  these  were  prepared 
in  the  cases  M'  =  K,  NH4,  and  Rb.  When  the  mother  liquor 
from  the  above-mentioned  potassium  seleniobromide  is  allowed  io 
evaporate  slowly,  crystals  of  the  salt  KBr,2Se02,2H20  are  deposited ; 
the  corresponding  ammonium  compound  was  also  prepared.  If  a 
solution  of  the  potassium  chlorine  salt  is  treated  with  silver  oxide, 
the  solution  filtered  from  silver  chloride,  and  evaporated,  crystals  of 
Nilson's  potassium  tetraselenite,  KHSe03,H2Se03.  are  deposited.  It 
is  suggested  that  the  substance,  since  it  loses  only  two-thirds  of  its 
water  at  100°,  is  really  potassium  hydrogen  pyroselenite, 

KO'SeO-0-SeOOH  -\-  H2O  ; 

the  original  compound,  from  which  this  was  derived  by  substituting 
OH  for  CI,  would  then  be  potassium  chloropyroselenite, 

KO-SeO-0-SeO-Cl. 

'Estimation  of  Selenium. — This  may  be  effected  with  tolerable  accn- 
racy  by  adding  a  hydrochloric  acid  solution  of  potassium  iodide)  with 
which  selenious  acid  yields  iodine,  selenium,  and  water)  and  titrating 
the  iodine  with  thiosulphate  solution ;  the  presence  of  selenium 
rather  obscures  the  end-reaction  wnth  starch.  C.  F.  B. 

Hydroxylamine.  By  W.  Wislicenus  (Ber.,  26,  771— 774).— It 
has  been  shown  by  V.  Meyer  that  hydroxylamine  sulphate  and 
sodium  nitrite  in  concentrated  aqueous  solution  undergo  mutual  de- 
composition at  the  ordinary  temperature  with  rapid  evolution  of 
nitrous  oxide;  in  dilute  solution,  the  action  also  takes  place  on  heating, 
but  at  lower  temperatures  the  decomposition  only  proceeds  slowly, 
and  on  treating  the  solution  w^th  silver  nitrate  a  yellow  precipitate 
of  silver  hyponitrite,  Ag2N202,  is  formed,  and  may  be  purified  by  dis- 
Eolving  it  in  cold  dilute  nitric  acid  and  reprecipitating  with  ammonia. 
.    The  production  of  hyponitrous  acid  may  be  shown  as  a  lecture 
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experiment  by  dissolving  hydroxylamine  sulphate  (2 — 3  grams)  and 
the  equivalent  quantity  of  sodium  nitrite  separately  in  water — the 
total  volume  should  not  exceed  200  o.c.  ;  the  solutions  are  mixed  and 
a  portion  tested  with  silver  nitrate,  a  white  precipitate  of  silver 
sulphate  and  silver  nitrite  being  produced  ;  the  remainder  of  the 
solation  is  quickly  heated  to  50"  on  the  water-bath  for  a  few  moments, 
the  evolved  gas  being  tested  with  a  glowing  splint  of  wood ;  oti 
adding  silver  nitrate  to  the  warm  solution,  a  yellow  precipitate  of 
silver  hyponitrite  will  be  formed.  The  exact  time  daring  which  the 
heating  should  be  continued  may  be  readily  ascertained  by  a  pre- 
liminary experiment.  J.  B.  T. 

Properties  of  Diamonds.  By  H.  Moissan  (Oompt.  rend.,  116, 
460 — 463). — The  author  has  determined  by  means  of  a  Le  Chatelier 
thermo-electric  couple  the  temperature  at  which  diamonds  begin  to 
burn  in  oxygen.  When  the  temperature  is  raised  slowly,  the  com- 
bustion of  the  diamond  takes  place  slowly  and  without  recognisable 
evolution  of  light,  its  occurrence  being  indicated  only  by  the  action 
of  the  issuing  gas  on  baryta  solution.  At  40°  to  50°  above  the  point 
at  which  this  slow  cimbustion  takes  place,  the  combustion  becomes 
rapid,  and  a  distinct  flame  is  visible.  The  following  results  were  ob- 
tained with  eight  different  specimens  : — Yellowish- brown  carbonado 
burned  with  a  flame  at  690° ;  black  carbonado  with  a  flame  at 
710 — 720°;  transparent  Brazilian  diamond,  without  a  flame,  at 
760 — 770° ;  transparent  crystallised  Brazilian  diamond,  without  a 
flame,  at  760 — 770° ;  cut  diamond  from  the  Cape,  without  a  flame,  at 
780 — 790 ;  Brazilian  bort,  without  a  flame,  at  790°,  and  with  a  flame 
at  840° ;  (>ape  bort,  without  a  flame,  at  790°,  and  with  a  flame  at 
840° ;  very  hard  bort,  without  a  flame,  at  800°,  and  with  a  flame  at 
875°.  As  a  rule,  the  harder  the  diamond,  the  higher  its  ignition 
point. 

When  heated  in  hydrogen  at  1200°,  Cape  diamonds  undergo  no 
loss  in  weight,  although  they  may  become  somewhat  lighter  in  colour, 
and  lose  their  transparency  ;  dry  chlorine  and  dry  hydrogen  fluoride 
have  no  action  at  1100 — 1200°.  Sulphur  vapour  attacks  diamonds 
only  at  1000°;  but  with  carbonado,  carbon  bisulphide  is  readily  pro- 
duced at  900°.  Sodium  vapour  has  no  action  at  600^.  Iron  at  its 
melting  point  attacks  the  diamond  readily,  and  graphite  separates  on 
cooling ;  melted  platinum  also  combines  with  it  readily.  Fused 
potassium  hydrogen  sulphate  and  the  alkali  sulphates  have  no  action, 
and  calcium  sulphate  is  not  reduced  even  at  10U0°.  Fused  potassium 
chlorate  and  potassium  nitrate  have  no  action  on  the  diamond ;  but 
Damour  has  shown  that  carbonado  is  attacked  under  these  con- 
ditions. 

When  heated  w4th  alkali  carbonates  at  a  high  temperature,  the 
diamond  is  rapidly  dissolved,  with  production  of  carbonic  oxide. 
No  hydrogen  is,  however,  given  off,  and  hence  the  author  concludes 
that  diamonds  contain  neither  hydrogen  nor  hydrocarbons. 

C.  H.  B. 

The  Ash  of  Diamonds.  By  H.  Moissan  (Compt.  rend.,  116, 
458 — 460). — The  diamonds  were   treated  with  hydrofluoric  acid,  ajid 
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then  witli  aqna  regia,  and  were  afterwards  waslied,  dried,  and  burnt 
in  oxygen.  In  all  cases,  except  one,  the  ash  was  composed  chieflj  of 
ferric  oxide.  Bort  from  the  Cape  contained  also  silica,  calcium,  and 
magnesium;  whilst  Brazilian  carbonado  contained  silica  and  calcium, 
but  only  very  minute  traces  of  magnesium. 

One  specimen  of  green,  transparent  bort  from  Brazil  left  a  very 
minute  quantity  of  ash,  which  contained  silica,  but  no  iron. 

C.  H.  B. 

Graphite  and  Graphitite.  By  W.  Luz[  (Ber.,  26,  890—895).— 
In  previous  papers  (Abstr.,  1892,  406,  945),  the  author  has  shown 
that  the  varieties  of  carbon  usually  classed  as  gi^phite  may  be  di- 
vided into  two  classes,  according  as  they  swell  up  on  moistening  with 
strong  nitric  acid  and  igniting  or  not.  He  proposes  to  retain  the 
name  graphite  for  the  first  class,  and  to  term  the  varieties  which  do 
not  show  the  reaction  graphitite.  In  the  present  paper,  it  is  shown 
that  the  two  classes  also  behave  in  a  different  manner  towards  other 
reagents.  Graphite  from  three  different  sources,  when  treated  with 
concentrated  nitric  acid  and  potassium  chlorate,  yields  the  so-called 
graphitic  oxide  in  thin,  transparent,  laminated  crystals  which,  on  heat- 
ing, swell  up  very  considerably,  forming  a  loosely-aggregated  mass  of 
fine  threads,  termed  by  the  author  pyrographitic  oxide.  Graphitite 
f  1  om  varying  sources,  on  the  other  hand,  gives  a  graphitite  oxide  which 
consists  of  a  powder,  showing  no  crystalline  form,  and  on  heating 
does  not  swell  up,  but  yields  pyrographitic  oxide  as  a  fine  powder. 

H.  G.  C. 

Intumescent  Graphite.  By  H.  Moissan  (Compt.  rend.,  116, 
608 — 611). — Luzi  observed  that  when  certain  specimens  of  natural 
graphite  are  moistened  with  nitric  acid  and  heated,  they  swell  up  and 
form  dendritic  or  vermiform  masses,  whilst  other  specimens  do  not 
show  this  behaviour ;  the  former  he  proposed  to  call  graphites,  and 
the  latter  (which  include  carbon  from  cast  iron  and  from  the  electric 
arc)  graphitites.  Luzi  obtained  intumescent  graphite  from  Ticon- 
deroga,  Quebec,  Ceylon,  Spain,  Norway,  and  many  other  localities, 
and  the  author  has  found  it  in  the  blue  earth  from  the  Cape  Diamond 
Fields  (this  vol.,  ii,  285). 

When  molten  cast  iron  is  rapidly  cooled  by  means  of  water,  the 
external  layer  of  the  ingot  contains  ordinary  graphite,  but  the  layers 
below  contain  the  intumescent  graphite  as  well. 

In  order  to  obtain  the  intumescent  variety  alone,  platinum  is  melted 
in  a  carbon  crucible  in  an  electric  furnace.  It  melts  rapidly,  and, 
after  a  few  minutes,  distils  and  condenses  in  fused  drops  on  the 
colder  part  of  the  electrodes.  After  five  minutes,  the  current  is  cut 
off,  the  metal  is  allowed  to  cool  in  the  carbon  crucible,  and  the 
platinum  is  dissolved  by  repeated  treatment  with  aqua  regia,  the 
residue,  which  amounts  to  145  per  cent.,  being  washed  with  water 
and  dried. 

The  variety  of  graphite  thus  obtained  forms  hexagonal  plates  paler 
in  colour  than  graphite  from  cast  iron,  and  with  parallel  striae  and 
triangular  markings  in  lower  relief  than  those  seen  on  diamonds  ; 
gp.  gr.  =  206  to  208.  It  burns  in  oxygen  at  575° ;  at  400°  it  swells 
pp  in  the  same  way  as  mercuric  thiocyanate,  and  at  a  dull-red  heat 


INORGANIC  CHEMISTRY.  321 

intumesces  abundantly.  The  light  mass  left  after  intumescence  is 
graphite,  and  yields  green  graphitic  oxide  when  treated  with  nitric 
acid  and  potassium  chlorate,  the  product  becoming  pale  yellow  on  a 
second  treatment. 

This  variety  of  graphite  is  not  attacked  by  potassium  nitrate  at 
its  melting  point,  but  at  a  higher  temperature  the  graphite  iutu- 
mesces,  and  is  afterwards  destroyed  somewhat  rapidly,  although  rarely 
with  incandescence.  Fused  chromic  anhydride  is  practically  without 
action,  but  at  the  moment  of  its  decomposition  a  little  carbonic  an- 
hydride is  given  off.  On  the  other  hand,  iodic  acid,  when  gently 
heated,  attacks  it  readily,  iodine  and  carbonic  anhydride  being  given 
off.  Fused  sodium  carbonate  also  attacks  it  rapidly,  but  sulphuric 
acid  is  without  action,  even  when  boiling. 

Two  analyses  of  the  product  obtained  by  means  of  platinum  gave 
C,  99-02;  ash,  I'lO  =  100-12;  and  C,  98-94;  ash,  1'02  =  99*96. 

When  the  intumescence  takes  place,  nitrogen  oxides  and  a  small 
quantity  of  carbonic  anhydride  are  given  off,  but  on  a  second  treat- 
ment with  the  acid,  only  traces  of  the  gas  are  evolved,  and  a  third 
treatment  is  without  any  effect.  It  would  seem,  therefore,  that  the 
intumescence  is  due  to  a  sudden  evolution  of  gas,  i  esulting  most 
probably  from  the  action  of  the  nitric  acid  on  small  quantities  of 
amorphous  carbon  enclosed  between  the  lamellae  of  the  graphite. 

C.  H.  B. 

Preparation  of  Pure  Rubidium  Salts.  By  W.  Muthmann  (Ber., 
26,  1019 — 1020). — Commercial  "  pure  "rubidium  salts  contain  small 
quantities  of  caesium  and  potassium  which  it  is  difficult  to  detect  by 
means  of  the  spectroscope.  To  obtain  a  pure  salt,  commercial  rubid- 
ium chloride  (30  grams)  is  dissolved  in  very  strong  hydiochloric  acid 
(250  c.c.)  and  antimony  chloride  (25  grams)  dissolved  in  strong 
hydrochloric  acid  is  added.  The  small  precipitate  (about  1-4  grams 
RbSbCU  and  CsSbCl4)  is  filtered  off  on  an  asbestos  filter,  the  filtrate 
evaporated  almost  to  dryne.-s,  the  antimony  still  present  removed 
with  hydrogen  sulphide,  and  the  resulting  mixture  dissolved  in  strong 
hydrochloric  acid.  Rather  more  of  a  hydrochloric  acid  solution  ot' 
stannic  chloride  is  added  than  is  necessary  to  form  the  stannicbloride 
Ilb2SnCl6 ;  this  substance  is  then  precipitated,  whilst  potassium  stanni- 
cbloride, KgSnCle,  lemains  in  solution.  The  precipitate  is  allowed  to 
settle,  washed  several  times  by  decantation,  collected  on  an  asbestos 
filter,  dissolved  in  water,  and  the  tin  removed  with  hydrogen  sulphide. 
The  rubidium  chloride  so  obtained  is  pure ;  0*44  gram  contained  2930 
instead  of  2934  per  cent,  of  chlorine.  C.  F.  B. 

Zinc  and  Cadmium  Fluorides.  By  C.  Poulenc  (Compt.  rend., 
116,  581 — 584). — Crystallised  and  anhydrous  zinc  fluoride  can  be  ob- 
tained by  (1)  the  action  of  dry  hydrogen  fluoride  on  zinc  at  a  red 
heat,  (2)  the  action  of  dry  hydrogen  fluoride  on  fused  zinc  chloride 
at  800 — 900°,  (3)  the  action  of  dry  hydrogen  fluoride  on  zinc  oxide 
or  on  the  hydrated  fluoride  at  a  red  heat.  It  forms  slender,  colourless, 
transparent  needles,  which  act  strongly  on  polarised  light,  and  seem 
to  belong  to  the  monoclinic  or  possibly  the  triclinic  system  ;  sp.  gr. 
at  15°  =  484.     It  is  insoluble  iu  alcohol  of  95°,  and  is  only  slightly 
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Koliible  in  cold  water,  but  the  solubility  in  water  increases  with  the 
temperature.  Boiling  hydrochloric,  nitric,  or  sulphuric  acid  dissolves 
it,  hydrogen  reduces  it  at  a  red  heat,  hydrogen  sulphide  converts  it 
into  zinc  sulphide,  and  hydrogen  chloride  converts  it  into  zinc 
chloride.  When  heated  in  air,  or  to  redness  in  water  vapour,  it  is 
completely  converted  into  zinc  oxide,  and  when  fused  with  alkali 
carbonates,  it  yields  zinc  oxide  and  an  alkali  fluoride. 

Anhydrous  cadmium  fluoride  is  obtained  in  the  same  way,  but 
lower  temperatures  are  required  than  in  the  case  of  zinc.  It  forms  a 
colourless,  translucent,  "crackled"  product  of  sp.  gr,  664.  It  is 
somewhat  soluble  in  water,  but  is  insoluble  in  alcohol  of  95°,  and  in 
all  other  properties  is  strictly  analogous  to  the  zinc  compound. 

C.  H.  B. 

Caesium  and  Potassiiim  Lead  Haloids.  By  H.  L.  Wells 
(Amer.  J.  Sci.,  45,  121 — 134). — As  a  continuation  of  the  investiga- 
tions on  double  haloids  (Abstr.,  1892,  773  ;  this  vol.,  ii,  67),  a  study  of 
the  caesium  lead  salts  has  been  undertaken.  The  following  salts  have 
been  established : — 

CsiPbCle,  Cs4PbBr,  — 

CsPbCla,  CsPbBra,  CsPbla. 

CsPb^Cls  CsPb^Brs,  — 

These  results  show  the  existence  of  three  types  of  lead  double 
haloids. 

The  method  of  preparation,  the  properties  of  the  salts,  and  the 
analytical  methods  employed  are  fully  described.  B.  H.  B. 

Atomic  Weight  of  Thallium.  By  C.  Lepierre  (Compt.  rend.y 
116,  580 — 581). —  The  starting  point  in  these  determinations  was  pure 
crystallised  thallic  oxide,  prepared  by  fusing  the  sulphate,  nitrate,  or 
chloride  with  pure  potassium  hydroxide.  The  estimations  made  were 
(1)  weight  of  thallium  from  thallous  sulphate  by  electrolysis  (Tl  = 
203-52  to  203-69),  (2)  weight  of  thallium  in  thallic  oxide,  after  con- 
version into  sulphate  and  electrolysis  (Tl  =  203*53  to  203*73),  (3) 
weight  of  thallic  oxide  from  a  known  weight  of  thallous  salts  (Tl  = 
203-44  to  20379),  and  (4)  relation  between  the  thallium  and  oxygen 
in  thallic  oxide  as  determined  by  reduction  in  hydrogen  (Tl  =  203-54 
to  203*60).     The  mean  of  eleven  determinations  gave  Tl  =  203*62. 

C.  H.  B. 

As  neither  the  standard  nor  any  details  as  to  the  methods  employed 
are  given,  it  is  impossible  to  form  any  opinion  as  to  the  value  of  the 
results.     [Editors.] 

Purification  of  Mercury.  By  W.  Jager  (Ann.  Fhys.  Ghem,  [2], 
48,  209 — 212). — After  distillation  in  a  vacuum  in  a  specially  con- 
structed apparatus  in  which  the  use  of  grease  for  the  taps  or  of  india- 
rubber  for  the  connections  was  avoided,  the  mercury  was  converted 
into  raercurons  nitrate  and  deposited  electrolytically  from  a  solution 
of  this  salt.  A  platinum  electrode  served  as  cathode,  and  as  anode 
distilled  mercury  was  used.  A  current  of  1  to  3  amperes  was  used, 
this -giving   0'004--^0012  amper-e  at  the  cathode  and   Q-OOl— 0*003 
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ampere  at  the  anode  per  sq.  em.     The  absence  of  heavy  metals  in 
the  mercury  finally  obtained  was  ascertained  by  careful  analysis. 

H.  C. 

Samarium.  By  L.  de  Boisbaudran  (Compt.  rend.,  116,  611 — 613 
and  674 — 677). — The  head  products  of  a  fractionation  of  Cleve's 
samarium  by  ammonia,  which  contain  the  greater  part  of  ZjS  and  show 
the  electrical  rays  Ze  and  the  reversal  band  Z^,  were  fractionated 
with  oxalic  acid.  The  head  of  this  fractionation  is  white  and  does 
not  show  the  reversal  band  Z^,  but  the  tail  is  yellow  and  shows  Z^, 
whilst  the  reversal  spectra  of  samarium  and  Z^  and  the  electrical 
rays  Zg  have  practically  the  same  intensity  in  both  the  head  and  tail. 
No  product  was  obtained  which,  in  presence  of  hydrochloric  acid, 
gSbve  7i^  distinctly  stronger  than  the  orange  samarium  band,  whilst 
both  bands  differ  little  from  those  obtained  from  the  original  samarium 
under  good  experimental  conditions.  It  would  seem  that  there  is  a 
close  connection  between  Z^  and  the  so-called  abnormal  band  ;  both 
are  seen  with  material  rich  in  samarium  and  increase  in  intensity 
when  the  three  samarium  bands  tend  to  diminish. 

In  yttrium  sulphate  containing  much  samarium,  the  abnormal  band 
has  the  wave  length  indicated  by  Crookes,  but  in  gadolinium,  lanth- 
anum, and  terbium  oxides  containing  samarium,  its  position  varies 
between  \  609-1  and  X  612-9. 

The  line  619-6  observed  in  a  vacuum  with  a  mixture  of  lanthanum 
and  samariferous  gadolinium  sulphates  seems  not  to  belong  to  Z/s, 
because  it  can  be  obtained  with  a  mixture  of  yttria  free  from  Z/s 
and  samaria  also  free  from  Z/s. 

The  addition  of  hydrochloric  acid  to  an  aqueous  solution  of  samar- 
ium chloride  distinctly  increases  the  intensity  of  Z^,  which  becomes 
well  defined  at  the  more  refrangible  edge  and  nebulous  towards  the 
1  ed,  the  apparent  centre  of  the  band  being  at  \  614*4  and  the  more  re- 
frangible edge  at  X  611-8.  Nitric  acid  has  a  similar  effect  on  solutions 
of  samarium  nitrate,  but  the  band  is  nebulous  at  both  edges  and  the 
apparent  middle  of  the  band  is  at  X  615-5,  the  more  refrangible  edge 
being  at  X  6144  Acetic  acid  tends  to  prevent  the  production  of  the 
band  Z^,  but  this  influence  can  to  some  extent  be  counteracted  by  the 
presence  of  hydrochloric  acid  or  nitric  acid. 

Z/3  and  Z^  both  increase  in  intensity  in  presence  of  excess  of  hydro- 
chloric acid,  but  Za  is  much  less  affected.  Nitric  acid,  on  the  other 
hand,  greatly  increases  the  intensity  of  Z^  but  has  much  less  effect 
on  Z/3. 

Au  aqueous  solution  of  the  chlorides  of  an  earth  rich  in  Za  and 
Zf  showed  Za  much  stronger  than  Z/3,  but  when  the  liquid  was  mixed 
with  half  its  volume  of  hydrochloric  acid,  Z^  became 'more  intense 
than  Za.  An  aqueous  solution  of  the  nitrates  of  the  same  earth 
showed  Za  much  stronger  than  Z/3,  but  on  addition  of  nitric  acid  the 
intensity  of  Z/3  increased,  without,  however,  becoming  equal  to  that  of 
Za.  On  now  adding  hydrochloric  acid,  Z/3  became  more  intense  than 
Za.  The  greater  the  proportion  of  the  earth  in  the  solution  of  the 
chlorides  or  nitrates,  the  greater  seemed  to  be  the  intensity  of  Z^  as 
compared  with  the  orange' band  of  samarium.  C.  H.  B. 
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Industrial  Preparation  of  Alumina.  By  A.  Ditte  (Compt.  rend., 
116,  509—510). — It  is  customary  to  treat  the  aluminous  mineral  such 
as  bauxite  with  sodium  hydroxide  and  to  mix  the  aluminate  thus  ob- 
tained with  a  small  quantity  of  crystallised  alumina,  such  as  is  ob- 
tained by  the  action  of  carbonic  anhydride  on  a  cold  solution  of  the 
aluminate.  After  some  hoars,  practically  the  whole  of  the  alumina 
has  separated  in  an  easily  washed  form.  This  reaction  has  already 
been  explained  by  the  author  (this  vol.,  ii,  278,  279)  and  the  reasons 
why  gelatinous  aluminium  hydroxide  will  not  produce  the  same 
change  have  been  given.  The  mode  of  formation  explains  the  free- 
dom of  the  precipitated  alumina  from  silica,  phosphoric  acid,  &c. 

C.  H.  B. 

Preparation  of  Barium  Permanganate.  By  W.  Mutumank 
(^Ber.,  26,  1016 — 1018). — Potassium  permanganate  (100  grams)  and 
barium  nitrate  (140  grams)  are  dissolved  in  water  (1|  litres),  and  to 
the  boiling  solution  barium  hydroxide  is  added  in  portions  of  20  grams 
until  no  further  evolution  of  oxygen  takes  place.  The  whole  is  then 
warmed  until  the  solution  has  become  colourless,  the  precipitate  of 
barium  mangauate  (containing  also  some  peroxide  and  carbonate)  is 
collected,  washed  five  times  by  decantation  with  5  litres  of  boiling 
water,  collected  on  the  filter-pump,  washed  ten  times  more  with  boil- 
ing water,  suspended  in  water  (1  litre),  and  carbonic  anhydride  and 
superheated  steam  passed  into  the  mixture  for  10  hours.  The  solu- 
tion is  then  filtered  twice  through  an  asbestos  filter ;  it  contains 
65 — 80  grams  of  barium  permanganate. 

From  this  solution  were  obtained,  by  double  decomposition,  per- 
mang ana fes  of  ccBsium J  rubidium,  und  ammonium,  of  similar  appearance 
to  the  potassium  salt,  with  which  the  first-named  is  isomorphous. 
The  ammonium  salt  decomposes  into  manganese  dioxide,  water,  and 
nitrogen  when  its  aqueous  solution  is  boiled  ;  when  rubbed  in  a 
mortar,  it  explodes,  manganese  dioxide  and  ozone  being  among  the 
products.  C.  F.  B. 

Osmium.  By  A.  Jolt  and  M.  V^zes  (Compt.  rend.,  116, 577—579). 
— Osmium  can  easily  be  fused  in  the  electric  arc,  and  if  a  current  of 
carbonic  anhydride  is  passed  over  the  metal  and  the  temperature  is 
raised  as  quickly  as  possible,  there  is  practically  no  volatilisation.  The 
metal  should  be  placed  in  a  carbon  capsule,  as  lime  is  attacked  and 
a  fusible  compound  is  formed.  Superficial  oxidation  prevents  the 
precise  colour  of  the  metal  being  determined,  but  it  seems  to  bo 
bluish-grey,  and  has  a  brilliant  lustre.  The  fused  metal  does  not 
oxidise  when  exposed  to  the  air  at  the  ordinary  temperature  ;  it  has 
a  crystalline  fracture,  and  scratches  quartz,  but  is  scratched  by  topaz  ; 
sp.  gr.  22-48. 

Osmium  is  in  many  respects  similar  io  ruthenium,  and  the  two 
form  a  distinct  group  like  platinum  and  palladium,  or  iridium  and 
rhodium.     They  have  almost  identical  atomic  volumes  : — 


Ru  .... 

Atomic  weight. 
101-4 

Sp.  gr. 
1206 
22-48 

Atomic  volume. 
8-40 

Os 

190-3 

8-46 
C.  H.  B. 
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Stannite  from  the  Black  Hills,  Dakota.  By  W.  P.  Headdew 
(Airier.  J.  Sci.,  45,  105 — 110). — The  author  describes  a  specimen  of 
stannite  from  the  Peerless  Mine  in  the  Black  Hills.  The  appearance 
of  the  mass  leaves  no  doubt  that  it  is  what  remains  of  an  original 
mass  now  in  an  advanced  stage  of  alteration.  The  pure  stannite, 
free  from  the  aocorapanying  alteration  products,  gave,  on  analysis, 
the  following  results  : — 


s. 

Sn. 

Cu. 

Fe. 

Zn. 

Cd. 

Sb. 

Insoluble. 

28-26 

24-08 

29-81 

7-45 

8-71 

0-33 

trace 

1-51 

These  results  agree  with  the  formula  heretofore  accepted  for 
stannite,  except  that  a  small  portion  of  the  zinc  has  been  replaced  by 
cadmium.  A  similar  earthy  mixture  of  stannite  and  its  alteration 
products  has  been  found  in  the  coarsely-grained  granite  of  the  Etta 
Mine.  B.  H.  B. 

Haematite  and  Martite  Iron  Ores  in  Mexico.  By  B.  T.  Hill 
{Amer.  J.  Sci.,  45,  111 — 120). — The  iron  ores  of  Mexico  have  been 
frequently  described,  but  no  attempt  has  hitherto  been  made  to  define 
their  position  and  origin.  The  author,  therefore,  describes  in  detail 
the  geology  of  the  Monclova  ores  as  a  typical  locabty  of  the  peculiar 
tertiary  Mexican  haematites,  and  examines  the  distribution  of  similar 
occurrences  in  Mexico.  The  occurrence  of  large  masses  of  haematite 
in  rocks  of  cretaceous  and  tertiary  age  is  of  great  interest,  and  the 
Mexican  ores  of  this  character,  accompanied  by  martite,  have  a  wide 
occurrence,  which  will  probably  be  an  important  factor  in  the  future 
iron  supply  of  the  world.  B.  H.  B. 

Minerals  occurring  in  the  Westeregeln  Salt-beds.  By  A. 
Naupert  and  W.  Wense  (Ber.,  26,  873—875). — In  the  nearly  ex- 
hausted kainite  beds  at  Westeregeln,  lustrous,  almost  transparent, 
crystals  of  another  mineral  frequently  occur,  which  are  readily  dis- 
tinguished from  the  surrounding  kainite,  and  consist  of  a  new 
potassium  magnesiuvi  sulphate,  MgS04,K2S04,4H20.  The  same  salt  is 
also  sometimes  found  associated  with  blue  rock  salt. 

The  insoluble  residue  left  on  extracting  carnallite  with  water, 
which  consists  chiefly  of  anhydrite,  contains  also  small  quantities  of 
celestine  and  kiescrite,  and  a  new  mineral  to  which  the  name  sulpho- 
borite  is  given,  as  it  consists  of  magnesium  sulphoborite, 

3MgS04,2Mg3B,09,12H30 ; 

it  forms  distinct,  apparently  rhombic,  crystals,  which  are  for  the 
most  part  transparent  and  colourless,  but  sometime-i  contain  micro- 
scopic crystals  of  ferric  oxide.  It  has  the  hardness  4,  and  a  sp.  gr.  of 
2-38—2-45.  H.  G.  C. 
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Anglesite  associated  with  Bol^ite.  By  F.  A  Ggnth  (Amer.  J. 
Sci.,  45,  32 — 33). — The  mineral  described  as  anj^lesite  by  Mallard 
and  Cumen^e  (Abstr.,  1892, 123),  associated  with  bolelte  from  Boleo, 
Mexico,  is  found  on  analysis  by  the  author  to  have  the  formula 
2PbS04  +  CaSOi  +  2H2O.  He  concludes  that  these  so-called  angle- 
site crystals  are  pseudomorphous  after  a  mineral  of  the  compositiou 
2PbS04,CaS04,  which  has  not  yet  been  obt^erved  in  its  original  con- 
dition, but  only  after  it  bad  taken  up  2H2O,  and  cbanged  into  gypsum. 
This  now  forms  a  mechanical  mixture  with  the  remaining  anglesite, 
from  which  it  can  be  completely  extracted  by  water.  B.  H.  B. 

Native  Iron  of  Ovifak,  and  the  Bitumen  in  the  Crystalline 
Rocks  of  Sweden.  By  Noedenskiold  (Compt.  rend.,  116,  677 — 678  ; 
and  Berthelot,  ibid.,  678). — One  of  the  blocks  of  native  iron  collected 
at  Ovifak,  in  Greenland,  in  1870  is  so  hard  that  it  can  neither  be 
scratched  nor  cut,  and  the  author  suggests  that  this  may  be  due  to 
the  presence  of  black  diamonds  disseminated  through  the  iron. 

The  bitumens  found  in  the  crystalline  rocks  of  Sweden  belrng  to 
two  types,  namely,  those  that  yield  products  of  destructive  distillation, 
but  leave  very  little  ash,  and  those  that  resemble  anthracite  and  yield 
practically  no  volatile  products  but  leave  a  somewhat  considerable 
quantity  of  ash. 

The  ash  of  the  anthracitic  bitumens  contains  always,  in  addition  to 
silica,  feiric,  calcium,  and  magnesiam  oxides,  &c.,  considerable  quan- 
tities of  nickel,  uranium,  and  the  cerite  and  gadolinite  earths.  This 
association  suggests  the  possibility  of  the  existence  of  compounds  of 
carbonic  oxide  with  uranium,  cerium,  yttrium,  &c.,  analogous  to  cickel 
carbonyl. 

Berthelot  points  out  that  in  the  writings  of  Avicenna  there  is 
mention  of  a  metallic  aerolite,  which  fell  in  the  Djorjan,  in  Central 
Asia,  during  the  11th  century,  and  which  could  neither  be  broken  nor 
worked  up.  C.  H.  B. 

Sulphur  Compounds  in  Mineral  Waters  of  Bareges.  By 
C.  N1COLA.S  (/.  Pharm.  [5],  27,  128— 132).— The  waters  of  Bareges 
contain  sulphur  in  various  forms,  such  as  thiosulphates  and  thionates, 
intermediate  between  sulphates  and  sulphides,  and  pretipi table,  more- 
over, by  cadmium,  but  not  by  manganese  salts.  The  sulphur  in  the 
various  waters  was  estimated  either  by  precipitation  as  cadmium 
sulphide,  or  by  distillation  with  hydrochloric  acid,  and  oxidation  of 
the  distillate  with  bromine,  and  was  weighed  in  all  cases  as  barium 
sulphate.  The  quantities  thus  obtained  were  usually  less  than  those 
obtained  by  Dupasquier.  Jn.  W. 

Saline  Constituents  of  Water  from  the  Black  Sea.     By  S. 

KoLOTOFF  (/.  Euss.  Chem.  Soc,  24,  77 — 89). — The  following  numbers 
were  found  on  analysis  of  sea-vNater  from  different  depths  at  a  station 
in  the  Black  Sea  41°  50'  N.  lat ,  and  9°  20'  E.  long,  from  PaJkova. 
The  depth  of  water  at  this  station  is  976  Russian  fathoms. 
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Depth. 

50  fathoms. 

100  fatlioms. 

900  fathoms. 

Snpfifip  p-ravif,v  0°/4° 

1  01471 
1  -8262 

1  -01672 

2  0726 

1-01746 

Snlids  dried  at  180° 

2-1758 

TVJa                          

0  -5582 
0  02(»2 
0-1129 
0  0354 
1-1013 
0  -0033 
0  1142 
0 -0062 
0  0016 

0-6254 
0  -0236 
0-1278 
0  0400 
11365 
0  0037 
0-1297 
0-0072 
0  0010 

0-6556 

X                

0  0298 

MffO    

0-1364 

CaO 

0  -0428 

CI 

1-1915 

Br 

0  0(39 

so.{                  

0-1351 

CO»  in  M"CO,   . .  •• 

0  -0039 

0  -0014 

Equiv.  acid  to  1  equiv,  base 

0  -9903 

1-0006 

0-9882 

J.  w. 
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Origin  of  Fat  from  Proteid  in  the  Body.  By  E.  Pfluger 
Pflilger's  Archiv,  51,  229 — 820). — In  previous  papers,  the  author  has 
advanced  the  opinion  that  proteid,  and  proteid  alone,  is  the  source  of 
muscular  work ;  and  that  proteid  is  not  first  transformed  into  fat  or 
carbohydrate  before  it  is  available  for  this  purpose,  and  that  fat  or 
carboh}  drate  taken  as  food  are  of  no  value  in  this  respect. 

Arising  out  of  this  is  the  wider  question  whether  fat  can  ever 
originate  from  proteid.  From  the  detailed  consideration  of  experi- 
ments on  metabolic  exchange,  from  the  relation  of  the  proportion  of 
fat  in  milk  to  that  in  the  blood,  from  the  occurrence  of  fatty  degene- 
rations, and  the  appearance  of  adipocere  after  death,  the  possibility 
is  rendered  a  certainty. 

The  greater  part  of  the  present  dissertation  is  of  a  polemical 
nature;  Voit's  older  experiments  are  given  at  length,  and  a  new  in- 
terpretation of  the  facts  and  statistics  deduced  therefrom  given. 

W.  D.  H. 

Nutrition  with  Carbohydrate  and  Flesh,  and  with  Carbo- 
hydrate alone.  By  E.  Pfluger  {Pfiuger's  Archiv,  52,  239 — 3:^2). — 
This  paper  is  a  critical  account  of  the  older  experiments  of  Petten- 
kofer  and  Voit  on  the  subject.  The  conclusions  drawn  are  that  in 
many  cases  the  decomposition  of  proteid  will  not  account  for  the 
newly- formed  fat,  if  only  starch  or  starch  and  flesh  are  given  in  the 
food.  Body  fat  is  only  formed  if  a  nutritive  excess  of  carbohydrates 
are  present.  If  this  is  not  the  case,  the  body  is  overloaded  with 
carbohydrate,  not  fat.  Fat  does  not  appear  with  great  excess  of 
proteid  food  if  carbohydrate  is  not  given  at  the  same  time.  After 
feeding  on  flesh  and  starch,  or  an  ordinary  mixed  diet,  the  amount  of 
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newly-formed  fat  does  not  depend  on  the  quantity  of  protetd  which 
undergoes  metabolism,  but  on  the  excess  of  carbohydrate.  By  feed- 
ing on  carbohydrate  alone,  fat  is  seldom  formed.  W.   D.  H. 

Amount  of  Albumin  required  for  the  Human  Body.     By 

L.  Bretsacher  {Bied.  Centr.,  22,  203 — '204;  from  Deut.  med. 
Wochenschr.,  1891,  No.  48). — The  experiments  described  bythe  author 
were  made  on  himself.  He  weighed  52  kilos.,  was  rather  free  from 
fat,  and  not  very  muscular.  For  33  days  the  food,  consisting  of 
meat,  rice,  potato,  bread,  e^g=i,  and  milk.  &c.,  contained  :  albnmin  (68 
grams),  carbohydrates  (494  grams),  and  fat  (60  grams)  per  diem  ;  his 
weight  remained  constant.  During  the  successive  three  periods  of  10 
days,  the  daily  amounts  of  nitrogen  in  the  urine  were  8*6,  7'7,  and  8'4 
grams  respectively,  so  that  of  the  68  grams  of  albumin  consumed  only 
52  grams  was  deposited  in  the  body.  The  results  indicate  that  for  men 
of  average  weight  (70  kilos.)  87 — 88  grams  of  albumin  is  sufficient; 
provided,  of  course,  that  non-nitrogenous  food  is  consumed  in  sufficient 
quantity.  N.  H.  M. 

Alcohol  as  a  Substitute  for  Albumin  under  various  Condi- 
tions of  Feeding.  By  C.  v.  Nordrn  {Bied.  Centr.,  22,  204 ;  from 
Berl.  hlln.  Wochenschr.,  1891,  No.  23). — Healthy  men,  after  being 
brought  into  a  condition  of  nitrogen  equilibrium  with  albumin,  fat, 
and  carbohydrates,  had  certain  quantities  of  alcohol  given  to  them 
as  a  substitute  for  corresponding  amounts  of  fat  or  carbohydrate.  If 
the  albumin-saving  power  of  alcohol  is  the  same  as  that  of  carbo- 
hydrate and  fat,  the  nitrogen  equilibrium  should  be  maintained.  In 
the  first  experiment,  with  very  nitrogenous  food,  65  grams  of  alcohol 
so  diminished  the  nitrogen  of  tlie  urine,  that  in  the  first  two  days  0"7 
and  0"9  gram  of  nitrogen  was  deposited ;  on  the  third,  however,  and 
on  the  fourth  day  (without  alcohol),  there  was  a  loss  of  1  gram  of 
nitT-ogen  each  day.  In  a  second  experiment,  in  which  25 — 70  grams 
of  alcohol  was  given  for  four  days,  there  was  a  loss  of  nitrogen  of  0*2, 
0*8,  I'O,  and  1*8  gram,  whilst  in  the  next  two  days  (without  alcohol) 
I'O  gram  was  lost  each  day.  In  the  third  experiment,  a  man  fed  with 
albumin  (50  grams),  fat  (125  grams),  carbohydrates  (480  grams), 
and  alcohol  (65  grams),  lost  for  eight  days  an  average  of  03  gram  of 
nitrogen  ;  with  a  further  65  grams  of  alcohol  and  correspondingly 
less  fat,  there  was,  in  the  one  day  of  the  experiment,  a  deposition  of 
2*3  grams  of  nitrogen. 

It  is  concluded  that,  with  richly  nitrogenous  food,  the  Calories  of 
alcohol  will  be  well  utilised,  but  not  otherwise.  N.  H.  M. 

Feeding  Experiments  with  Sunflower  Cake,  on  Cows.  By 
Klein  {Bied.  Centr.,  22,  1  75—177 ;  from  B.  Landwirth,  1892,  462  and 
468). — Four  lots  of  four  Dutch  cows  were  fed  as  follows  : — Maize  and 
potato-distillery  liquor  (17  litres),  dried  brewers'  grains  (1"5  kilos.), 
linseed  cake  (05  kilo.),  meadow  hay  (2*5  kilos.),  chaff  (1*5  kilos.), 
scalded  wheat  and  summer  straw  (5*0  kilos.),  summer  straw 
(2 — 2"5  kilos.).  The  total  food  contained  dry  matter  (12  6  kilos.), 
digestible  albumin,  fat,  and  carbohydrates,  096,  0*29,  and  5'67  kilos. 
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respectively.  The  nutritive  ratio  was,  therefore,  1  :  6*5.  For  the 
first  week  of  the  experiment  this  feeding  was  continued,  in  the  second 
week  the  additional  food  was  given  in  increasing  amounts,  and  in  the 
third  and  fourth  weeks  the  full  amount  was  given  ;  in  the  fifth  week 
the  amount  of  additional  food  was  decreased,  and  in  the  last  two 
weeks  the  cows  had  only  the  original  food.  The  first  group  had  no 
additional  food,  group  2  had  2"05  kilos.,  group  3,  I'O  kilo,  of  sun- 
flower meal ;  group  4  had  4*05  kilos,  of  linseed  and  0"5  kilo,  of  sun- 
flower cake  meal  per  head  daily.  With  the  full  amount  of  extra  food, 
the  nutritive  ratio  was  1  :  5*8  for  group  2,  1  :  53  for  group  3,  and 
1  :  5'4  for  group  4.  Having  regard  to  the  natural  decrease  in  amount 
of  milk  with  the  advance  of  the  period  of  lactation,  it  is  calculated 
that  in  the  third  and  fourth  weeks,  there  was  a  daily  increase  of 
0-8  litre  per  head  in  group  2,  0-84  litre  in  group  3,  and  nearly 
0"6  litre  in  group  4,  as  a  result  of  the  extra  food.  So  that  the  larger 
amount  of  sunflower  cake  did  not  give  any  considerably  increased 
yield  over  the  less.  On  the  whole,  sunflower  cake  seems  to  be  superior 
to  linseed  cake  in  increasing  yield  of  milk.  The  amount  of  fat  showed 
great  variations,  attributed  rather  to  varying  composition  of  the 
food  (especially  the  distillery  liquor)  than  to  the  extra  food.  The 
unfavourable  results  are  thought  to  be  due  to  the  fact  that  the 
original  feeding  was  sufficient  without  that  added  for  the  purpose  of 
experiment.  N.  H.  M. 

Influence  of  Caffeine  and  Coffee  Distillate  on  Metabolism. 
By  W.  Heerletn  {FJiiiger's  Archiv,  52,  165 — 185). — The  present 
experiments  relate  chiefly  to  gaseous  metabolism,  a  modification  of 
the  Regnault-Reiset  apparatus  being  used.  The  general  conclusion 
drawn  is  that  coffee  is  neither  in  itself  nutritive,  nor  does  it  act  as 
a  "  sparing  "  food.  It,  however,  stimulates  metabolism,  probably  by 
its  action  on  the  nervous  system.  This  is  especially  marked  after 
injections  of  caffeine,. the  amount  of  oxygen  used  being  always  in- 
creased. The  distillate  of  coftee  smells  like  coffee;  its  chief  con- 
stituent is  caffeole,  C8H10O2  (probably  methylsaligenin,  O.  Bern- 
heimer).  It  has  practically  no  effect  on  gaseous  interchanges. 
Rabbits  were  used  chiefly  in  these  experiments.  W.  D.  H. 

Influence   of  Ligature  of  the  Bile  Duct  on   Metabolism. 

By  N.  P.  Krawkow  {Chem.  Centr.,  1893,  i,  262—263;  from  Wratsch, 
1891,  No.  29). — Dogs  were  dieted  to  constant  weight,  and  then  sub- 
jected to  inanition.  They  died  after  a  loss  of  35 — 40  per  cent,  of 
their  body  weight,  and  this  occurred  more  rapidly  if  the  bile  duct 
had  been  previously  ligatured.  W.  D.  H. 

Hydrolytic  Ferments.  By  H.  Hildebrandt  (Virchow's  Archiv, 
131,  5 — 39). — When  hydrolytic  ferments  are  introduced  into  the 
animal  organism,  they  cause  fever.  The  present  experiments,  per- 
formed with  chymosin  (rennin),  invertin,  and  emulsin,  show  further 
that,  locally,  they  excite  positive  chemiotaxis.  With  regard  to  the 
fate  of  hydrolytic  ferments  in  the  organism,  the  experiments  were 
made  with  emulsin  and  myrosin,  these  ferments  being  foreign  to  the 
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animal  body.  After  large  doses,  administered  by  subcntaneous  injec- 
tion in  rabbits,  none  was  ever  found  in  the  urine ;  but  up  to  six  hours 
after  the  injection,  the  administration  of  amygdalin  produced  poison- 
ing by  hydrocyanic  acid.  Beyond  this  time,  this  did  not  occur.  The 
question  arises.  Does  the  action  between  ferment  and  glucoside  take 
place  in  the  blood  or  in  the  tissues  ?  It  may  possibly  occur  in 
the  blood,  as  10  minutes  after  subcutaneous  injection,  intravascular 
injection  of  amy gdalin  causes  death  from  hydrocyanic  acid  poisoning; 
the  same  occurs  after  simultaneously  injecting  the  two  substances 
into  different  vessels.  But  as  it  may  also  occur  when  no  ferment  is 
discoverable  in  the  blood  later  on,  it  probably  may  occur  in  the  tissues. 
At  the  post-mortem,  ferment  is  found  in  the  liver  in  great  abundance, 
and  to  a  less  extent  in  the  spleen  and  pancreas.  It  is  absent  from 
muscle,  bile,  gastric  and  intestinal  juices,  and  intestinal  walls.  It 
may  be  found  in  the  liver  cells  17  hours  after  injection,  a  period  when 
administration  of  amygdalin  produces  no  result.  The  ferment  is  con- 
tained in  the  liver  either  as  an  inactive  modification  or  else  so  that  it 
cannot  leave  the  cells,  or  it  may  be  that  the  amygdalin  cannot  then 
get  into  the  cells.  One  has,  therefore,  to  investigate  the  fate  of  the 
injected  amygdalin.  It  appears  to  be  excreted  by  the  kidneys  in 
part.  The  function  of  the  liver  in  arresting  various  poisons  is  well 
known.  Extracts  of  the  living  liver  hinder  the  interaction  of  emulsin 
and  amygdalin ;  similar  aqueous  extracts  of  dead  liver  have  no  such 
effect.  The  living  liver  has  a  similar  hindering  action  on  the  action 
of  rennin.  The  living  blood  acts  similarly,  and  the  change  is  prob- 
ably that  the  ferment  is  converted  into  an  inactive  modification.  The 
injected  ferment  seems  to  cause  degenerative  processes  to  occur  in  the 
liver  cells.  It  also  produces  other  physiological  actions,  such  as 
stopping  the  heart  in  diastole  and  muscular  paralysis. 

Aqueous  extracts  of  the  fruit  of  Syzygium  jamholanum  hinder 
saccharifying  actions.  Diabetes  may  be  artificially  produced  by 
puncture  of  the  medulla,  or  by  phloridzin  ;  or  by  stimulation  of  the 
depressor  nerve.  In  experiments  performed  under  the  two  latter 
conditions,  extracts  of  Syzygium,  appeared  to  have  a  distinct  action  in 
lessening  saccharification  in  the  organism.  In  such  experiments,  it 
is  necessary  that  the  extracts  should  be  themselves  free  from  sugar, 
and  neutralised,  as  their  original  acidity,  diminishing  the  alkalinity 
of  the  blood,  tends  to  produce  diabetic  phenomena. 

In  conclusion,  experiments  are  recorded  which  show  that,  by  the 
administration  of  successive  very  small  doses  of  ferments,  a  certain 
amount  of  immunity  to  larger  doses  is  brought  about. 

W.  D.  H. 

Synovia  and  Mucin.  By  E.  Salkowski  (Virchow'.'i  Archiv,  131, 
304 — 326). — The  chief  point  of  interest  in  connection  with  synovia  is 
the  nature  of  the  mucino'id  substance  contained  therein. 

Mucin  from  the  submaxillary  gland  was  found  to  contain  no 
phosphorus,  or  only  traces,  and  readily  yielded  a  reducing  substance 
on  treatment  with  dilute  mineral  acid.  The  same  is  true  for 
paralbumin.  Nucleohiston  from  the  thymus  contains  2*8  per  cent,  of 
phosphorus  (Lilienfeld  gives  2 "4),  and  yields  no  reducing  substance. 
Casein  contains  0*89  per  cent,  of  phosphorus,  and  yields  no  reducing 
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substariCe.  Vitelliii  from  egg  yolk  contains  095  per  cent,  of  phos- 
phorus, and  yields  no  reducing  substance.  Mucin  from  urine  contains 
1  8  per  cent,  of  phosphorus,  and  yields  no  reducing  substance ;  it  is, 
in  facfc,  nucleo-albumin.  The  synovial  mucin  is  neither  true  mucin 
nor  nucleo-albumin.  It  contains  no  phosphorus,  but  yields  no  reduc- 
ing substance.  W.  D.  H. 

Method  of  estimating  the  Volume  of  the  Corpuscles  of  the 
Blood.  By  M.  Bleibtkeu  and  L.  Bleibtreu  (PJlilgers  ArcMv,  51, 
151 — 228). — By  estimating  the  nitrogen  by  Kjeldahl's  method  in 
mixtures  of  blood  and  salt  solutions,  and  in  the  serum  of  the  same 
blood,  data  are  obtained  for  calculating  the  amount  of  nitrogen  in  the 
corpuscles,  and  thence  the  proportion  of  corpuscles  in  the  blood.  In 
the  present  experiments,  horse's  blood  was  used.  Mixture  with 
magnesium  sulphate  solutions  gave  results  in  which  the  proportion  of 
corpuscles  is  obviously  too  low.  Trustworthy  results  were  obtained 
by  mixing  the  blood  with  known  volumes  of  physiological  salt  solu- 
tion, w^hich  leaves  the  corpuscles  intact.  Further,  in  most  experi- 
ments, defibrinated  blood  was  used ;  removal  of  the  fibrin  only  makes 
a  difference  in  the  percentage  of  total  proteids  in  the  first  decimal 
place. 

The  equation  obtained  is  as  follows  : — 

(ei  —  e2)x  =  ^62  —  ^61. 

62  Oi 

hi  and  h^  are  the  volumes  of  blood  in  two  mixtures ;  x  is  the  fraction 
by  which  b  must  be  multiplied  in  order  to  obtain  the  volume  of  liquid 
in  it;  Si  and  §2  are  the  volumes  of  salt  solution;  ei  and  62  are  the 
amounts  of  proteids  in  the  two  mixtures.  The  volume  of  the 
corpuscles  =  1  —  x. 

A  simpler  method  consists  in  taking  the  specific  gravity  of  the 
mixtures,  and  very  nearly  as  good  results  are  obtained:  the  formula 
is — 

x=-    X    ^ - ^ 

b         So  —  S 

Here  s  =  volume  of  saline  solution, 
b  =  volume  of  blood, 
K  =  sp.  gr.  of  saline  solution, 
So  =  „         the  serum, 

S  =  ,,  the  mixture. 

The  matter  may  be  still  further  simplified  by  the  fact  that  in  the 
horse  the  percentage  of  prote'id  in  the  corpuscles  was  found  to  be  an 
almost  constant  factor  (46*85  per  cent.),  and  the  corpuscles  of  almost 
constant  specific  gravity  ;  so  that  in  this  animal,  at  least,  the  formula 
may  be  briefly  put — 

Y  =  2-55  (E  -  e). 

Here  Y  =  volume  of  the  corpuscles, 
E  =  proteid  in  the  blood, 
e  =  „  serum. 

25—2 
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A  rou^li  average  of  the  results  obtained  shows  that  the  serum 
contains  7  to  8  per  cent,  of  proteid ;  the  whole  blood  ]8  to  22. 

The  volume  of  the  corpuscles  per  cent,  in  10  experiments  gave 
28-78,  38-8,  26-32,  38-45,  33-04,  39-15,  40-95,  26-14,  37-02,  3411. 

W.  D.  H. 

Volume  of  Blood  Corpuscles.  By  0.  Lange  (Pfluger's  ArcMv, 
52,  427 — 455). — A  similar  investigation  to  the  preceding,  carried  out 
with  the  blood  of  the  ox  and  pig.  With  the  blood  of  the  ox,  five 
observations  gave  40*05,  35-89,  26-22,  2737,  and  36-95  per  cent,  of 
corpuscles  per  volume.  These  numbers  were  obtained  by  nitrogen 
analyses.  With  the  blood  of  the  pig,  all  three  methods  were  em- 
ployed. By  nitrogen  analysis,  five  experiments  gave  the  numbers 
30-11,  41-61,  34-38,  41-24,  and  43*41.  The  other  methods  gave  almost 
the  same  numbers.  The  shortened  formula  for  pig's  blood  is 
V  =  (E  -  e)  2  71.  W.  D.  H. 

The  Volume  and  Amount  of  Proteid  in  single  Red  Blood 
Corpuscles.  By  H.  Wendelstadt  and  L.  Bleibtheu  (Pflnger's 
Archiv,  52,  323 — ^^356). — Having  obtained  a  method  of  estimating  the 
proportion  of  corpuscles  to  fluid  per  volume  in  blood  (see  preceding 
abstracts),  it  is  a  simple  extension  to  combine  this  with  haemocyto- 
melric  observations,  and  thus  obtain  the  volume  and  amount  of 
proteid  in  single  red  blood  corpuscles. 

This  was  done  in  horse's  and  pig's  blood. 

The  mean  of  six  observations  on  horse's  and  five  on  pig's  blood 
gave  the  following  results  : — 


Yolume  of  a  single  red  corpuscle  . . 
Amount  of  prote'id  therein 


Horse. 


0  -00000003858  c.c. 
0  -000000018023  mgm. 


Pig. 


0  -00000004350  c.c. 
0-00000001928  mgm. 


W.  D.  H. 

Influence  of  Acids  and  Alkalis  on  Defibrinated  Blood.    By 

H.  J.  Hamburger  (Chem.  Ceiitr.,  1893,  i,  260 — 261 ;  from  Du  Bois 
lieymond's  Archiv,  1892,  513 — 544). — Carbonic  anhydride  alters  the 
permeability  of  the  red  corpuscles,  and  thus  plays  an  important  part 
in  metabolic  processes,  as  in  venons  blood  an  exchange  between  their 
constituents  and  the  surrounding  fluid  takes  place.  This  action  is 
not  specific  to  carbonic  anhydride,  but  other  acids  (hydrochloric  and 
sulphuric)  act  similarly.  The  experiments  were  made  with  de- 
fibrinated blood,  but  it  seems  probable  that  the  same  is  trae  for  the 
circulating  blood.  By  treatment  with  acids,  the  corpuscles  yield  their 
proteid  constituents  more  readily  to  the  serum,  and  take  up  chlorides 
and  phosphates  from  it.  Alkali  in  equivalent  quantities  produces  the 
opposite  effect,  and  neutralises  the  action  of  acid.  The  susceptibility 
of  the  corpuscles  to  this  action  is  Tery  great,  being  produced  by 
000775  per  cent,  of  potassium  hydroxide  and  00025  per  cent,  of 
hydrochloric  acid.  W.  D.  H. 
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Diastatic  Action  of  the  Serum  of  Blood  and  Lymph.    By  M. 

BiAL  (Pflugers  Archiv,  52,  137 — 156). — A  diastatic  ferment  is  present 
in  the  serum  of  blood  and  of  lymph..  It  is  not  present  in  the  red 
corpuscles.  It  differs  from  that  in  saliva,  pancreatic  juice,  and. 
terminating  seeds  in  changing  starch  into  dextrose,  not  into  maltose. 
The  quantity  of  dextrose  obtained  is  the  same,  or  nearly  the  same,  as- 
that  obtained  by  treating  the  starch  with  hydrochloric  acid.  By  sub- 
maximal  saccharification,  dextrin  is  formed  as  well.  Maltose  and 
achroo dextrin  are  also  acted  on  by  this  ferment.  In  the  presence 
of  glycerol,  starch  and  achroodextrin  were  only  incompletely  con- 
verted into  dextrose,  maltose  hardly  at  all.  W.  D.  H. 

Diastatic  Ferment  in  Lymph.  By  F.  Rohmann  (PJlilger's 
Archiv,  157 — 164<). — In  view  of  the  preceding  investigation,  it 
became  important  to  discover  whether  this  diastatic  ferment  exists  in 
the  circnlating  blood  and  lymph.  Injection  of  starch  or  glycogen 
into  the  circulation  and  subsequent  examination  of  the  urine  has  led 
to  contradictory  results.  Injection  into  a  ligatured  portion  of  a  vein 
has  the  objection  that  degenerative  and  coagulative  changes  may  set 
in,  and  the  presence  of  sugar  in  a  few  minutes  is  not  an  absolute 
proof  that  living  blood  contains  the  ferment.  In  the  present  research, 
glycogen  was  injected  into  the  lymph,  and  the  lymph  from  the 
thoracic  duct  allowed  to  flow  directly  into  alcohol.  The  percent- 
age' of  sugar  in  the  lymph  always  rises.  Injection  of  physiological 
saline  solution,  the  solvent  used,  does  not  produce  this  result. 

The  diastatic  ferment  thus  proved  to  be  present  in  lymph  can  only 
originate  from  the  blood  or  the  tissues.  If  the  latter  is  the  case,  the 
ferment  will  pass  into  the  blood  from  the  lymph  ;  a  part  will  pass 
into  the  urine;  a  part  remaining  in  the  blood  will  produce  there  a 
saccharifying  action.  If,  on  the  other  hand,  the  ferment  passes  into 
the  lymph  from  the  blood,  the  experiments  prove  that  it  is  contained 
in  the  plasma  of  the  circulating  blood.  In  either  case,  the  dictum  of 
8chiff  that  "  the  appearance  of  a  diastatic  ferment  is  the  first  symptom 
of  the  death  of  the  blood  "  is  incorrect.  W".  T).  H. 

Glycogen.  By  S.  Franckel  (Pfiuger's  Archiv,  52,  125—126).— 
See  this  vol.,  i,  386. 

Occurrence  of  Glycogen  in  Blood.  By  G.  Salomon  {Chem: 
Centr.,  1893,  i,  54—55;  from  Gentr.  physioL,  6,  512— 513).— With- 
reference  to  Huppert's  statement  that  he  had  discovered  glycogen  in 
lUood  and  pus  (this  vol.,  ii,  176),  the  author  calls  attention  to  the  fact 
that  he  had  observed  the  occurrence  of  glycogen  in  blood  and  other 
animal  liquids  and  effusions  as  far  back  as  1877.  ^     A.  J.  G. 

Carbamic  acid  in  the  Urine  after  Ingestion  of  Calcium 
Hydroxide.  By  J.  J.  Abel  and  A.  Muirhead  (Chem.  Centr.,  1893, 
i,  261—262;  from  Archiv  exp.  Path.  Pharm.,  31,  15— 29).— Dogs  fed 
on  meat  free  from  bone  have  an  acid  urine.  If  from  8  to  10  grams  of 
calcium  hydroxide  is  added  to  the  daily  diet,  their  health  remains 
unijnpaired,   but   the    urine   is    strongly  alkaline   and   ammoniacal. 
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20  c.c.  of  such  urine  yielded  0'00336  gram  of  ammonia  in  five  days  ; 
in  another  experiment  40  c.c.  yielded  0'0074  gram  of  ammonia  in  nine 
days.  A  deposit  of  triple  phosphate  forms  in  the  urine.  On  the 
return  of  the  animals  to  flesh  diet,  this  continues,  but  the  yield  of 
ammonia  is  not  so  great.  Carbonic  anhydride  is  also  given  ofF,  and 
on  boiling  the  urine  there  is  a  deposit  of  calcium  carbonate.  This  is 
explained  on  the  hypothesis  that  the  urine  contains  calcium  carbam- 
ate, which  is  readily  decomposed  into  calcium  carbonate,  carbonic 
anhydride,  and  ammonia,  and  confirmed  by  the  separation  of  calcium 
carbamate  from  the  urine  by  Drechsel's  method  (Chem.  Centr.,  1891, 
ii,  713).     Experiments  on  human  beings  led  to  the  same  results. 

W.  D.  H. 

Exudations  and  Transudations.  By  A.  Bernheim  (VircJioiv's 
ArcMv,  131,  274 — 303). — The  analysis  of  a  large  number  of  dropsical 
fluids  is  recorded ;  the  sp.  gr,  and  percentage  of  prote'id  being 
specially  noted.  An  approximation  to  the  percentage  of  proteid  (E) 
can  be  obtained  from  the  sp.  gr.  (S)  by  the  following  formula, 
E  =  |(S  —  1000)  —  2*8.  In  the  case  of  exudations  (inflammatory 
fluids),  the  result  is  not  so  correct  as  with  transudations  (pressure 
dropsies). 

Mere  chemical  analysis,  although  valuable  as  part  of  a  chain  of 
evidence,  is  not  by  itself  suflicient  for  a  correct  diagnosis  of  the 
variety  or  cause  of  the  dropsy  under  investigation.  W.  D.  H. 

Calculus  in  Muscle.  By  A.  Gascaed  (/.  TJiarm.  [5],  27, 
256 — 268). — The  calculus  was  found  in  a  fibromuscular  sac  adhering 
to  the  bronchi  at  the  bifurcation  of  a  woman's  trachea.  It  weighed 
5"34  grams,  and  had  the  following  percentage  composition : — 

Water  (after  soaking  in  alcohol) 1'7 

Calcium  phosphate 68*0 

Calcium  carbonate 14*2 

Organic  matter 14*7 

Magnesia trace 

Jn.  W. 

Physiological  Action  of  Cocaine.  By  B.  Danilewskt  (Pfliigers 
ArcTiiv,  51,  446 — 454). — In  the  numerous  researches  on  this  subject, 
attention  has  been  specially  directed  to  the  action  of  cocaine  on 
sensory  nerves.  It  has,  however,  also  an  action  in  paralysing  motor 
nerves.  Langlois  and  Richet  state  that  the  toxic  action  of  cocaine  is 
proportional  to  the  development  of  the  cerebral  system. 

In  the  present  research,  observations  were  made  on  various  aquatic 
animals  beloging  to  the  groups  of  the  ccelenterata,  echinodermata, 
worms,  arthropoda,  and  mollusca.  A  small  quantity  of  cocaine  was 
added  to  the  water,  the  concentration  of  the  mixture  varying  from  1 
to  1000—3000. 

The  general  result  may  be  summed  np  by  saying  that  cocaine  is  a 
protoplasmic  poison  ;  it  is  an  ansesthetic  to  all  kinds  of  animals ;  and 
that  its  action  has  no  relation  to  the  development  of  the  nervous 
system,  still  less  of  a  central  nervous  mechanism.  W.  D.  H. 
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Resistance  of  Goats  to  the   Action  of  Morphine.      By  L. 

GuiNARD  (Oompt.  rend.,  116,  520—522). — Morphine  has  no  recognis- 
able narcotic  influence  on  goats,  and  when  large  doses  are  administered, 
death  arises  chiefly  from  disturbance  of  the  respiratory  functions. 
The  general  resistance  of  goats  to  the  action  of  the  alkaloid  is  very 
remarkable.  A  young  goat  weighing  30  kilos,  showed  little  effect 
beyond  a  slightly  increased  cerebral  excitability  after  two  doses 
of  8'0  and  8*5  grams  of  morphine  hydrochloride  respectively  admin- 
istered after  an  interval  of  2|  hours  by  intravenous  injection.  Two 
days  afterwards,  19"5  grams  of  the  salt,  or  0'45  gram  per  kilo,  was 
administered  in  the  same  way  at  one  injection,  but  after  9  hours  the 
animal  seemed  to  have  completely  recovered. 

The  quantity  of  morphine  required  to  produce  death  varies  con- 
siderably with  the  age  and  the  health  of  the  animal,  but  is  not  less 
than  0'25  to  0'30  gram  per  kilo,  of  body  weight,  or  about  1000  times 
the  quantity  that  suffices  to  produce  narcotism  in  man  when  admin- 
istered in  the  same  way.  C.  H.  B. 

Sulphuric  acid  Poisoning.  By  E.  FrKnkel  and  F.  Reiche 
{Virchow's  Archiv,  131,  130 — 146). — A  number  of  cases  of  sulphuric 
acid  poisoning  are  recorded,  and  references  to  others  given.  The 
chief  stress  is  laid  on  the  kidney  affection  produced  ;  this  is  a  destruc- 
tion of  the  renal  epithelium.  The  glomeruli,  vessels,  and  connective 
tissue  are  intact.     Albuminuria  is  not  a  constant  symptom. 

W.  D.  H. 
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Production  of  Hydrogen  Sulphide  and  Methyl  Mercaptan  by 
a  Bacterium  in  Urine.  By  J.  P.  Karplus  {Virchow's  Archiv,  131, 
210 — 222)  — The  urine  of  a  patient  with  pneumonia  and  intermittent 
albuminuria  was  clear  when  passed,  but  in  a  few  hours  became  cloudy 
from  a  bacterial  growth,  and  hydrogen  sulphide  and  methyl  mer- 
captan were  given  off.  This  had  no  relation  to  the  presence  or 
absence  of  albumin.  The  bacterium  was  a  short  rod,  and  details  re- 
garding its  culture  and  staining  properties  are  given.  It  does  not 
produce  these  volatile  products  when  grown  in  other  albuminous 
fluids.  It  therefore  acts  on  certain  other  sulphur-containing  con- 
stituents of  the  urine.  With  sulphates,  phenyl  potassium  sulphate, 
urinary  indican,  and  thiocyanates,  it  produces  no '  evolution  of 
hydrogen  sulphide ;  but  with  thiosulphates  there  is  constantly  an 
evolution  of  the  gas.  These  salts,  however,  do  not  occur  to  any  ap- 
preciable extent  in  normal  urine.  It  must,  therefore,  be  that  the 
bource  of  the  gas  is  those  sulphur-containing  organic  substances  to 
which  Salkowski  has  given  the  name  of  "neutral  sulphur."  This 
was  confirmed  by  estimating  this  neutral  sulphur  before  and  after  the 
action  of  the  micro-organism.  W.  D.  H. 
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Fixation  of  Free  Nitrogen  by  Plants.    By  T.  Schloesino,  Jun., 

and  E.  hkVUKwr  (Ann.  Inst.  Pasteur,  6,  824^ — 840;  compare  Abstr., 
1892,  1021). — Two  new  series  of  experiments  are  now  described; 
the  first  was  made  with  higher  plants,  the  second  with  lower  plants. 
Both  were  condacted  in  the  apparatus  already  described  (loc.  cit.). 
As  regards  the  first  series,  a  subsoil  was  employed  with  which  a 
small  amount  of  a  mixture  of  good  soils  was  mixed  for  the  introduc- 
tion of  micro-organisms.  After  sowing  the  seeds,  the  surface  of  the 
soil  was  covered  with  dry  sand  to  prevent  the  production  of  lower 
plants.  Unlike  the  earlier  experiments,  considerable  amounts  of 
nitrate  were  added  to  the  soil. 

In  experiments  1  to  4,  2  kilos,  of  soil  (containing  0*008727  percent, 
nitrogen)  was  employed,  in  5,  3  kilos.  The  amount  of  ignited  sand 
was  100 — 200  grams.  The  experiments  w^ere  : — (1)  check,  (2)  oats, 
(3)  colza,  (4)  grasses  (Dactylis,  Phleum  pratense,  Molcus  lanatus, 
Avena  elatior  and  fatua),  and  (5)  potatoes.  The  direct  method  was 
employed  only  with  1  and  2,  and  the  results  were  as  follows : — 
Nitrogen  employed,  759-3  and  4585"3  c.c. ;  loss,  09  c.c.  and  3'0  c.c. 
The  indirect  method  gave  the  following  results  : — Loss  or  gain:  check, 

—  0*7;    oats,    —2-7;    colza,    +09;    grasses,    -fO"l;    and    potatoes, 

—  6-5  milligrams  of  nitrogen.  Under  the  conditions  of  the  experi- 
ments, there  was,  therefore,  no  fixation  of  nitrogen. 

The  experiments  with  lower  vegetation  were  conducted  in  the  same 
apparatus,  except  that  instead  of  the  large  cylinders,  flasks  were  em- 
ployed, which  were  rather  less  than  half  filled  with  soil  (600  grams). 
In  experiments  1  and  2,  the  same  soil  was  employed  as  in  those  just 
described,  100  c.c.  of  a  nutritive  solution  (without  nitrate)  was  added, 
and  after  the  introduction  of  the  soil  into  the  flask,  5  c.c.  of  potassium 
nitrate  solution  containing  10  milligrams  of  nitrogen,  and  5  c.c.  of 
soil  extract  were  added.  The  surface  of  the  soil  became  covered  with 
alg83,  consisting  mainly  of  Nostoc  punctiforme  and  Nostoc  Tninutum, 
with  some  colonies  of  Gylindrospermum  majus.  There  was  a  con- 
siderable fixation  of  nitrogen  (see  table),  corresponding,  in  fact,  with 
60  kilos,  per  hectare.  The  amount  of  organic  substance  produced 
was  (1)  1*476  and  (2)  1*148  gram,  and  it  contained  47  and  4*2  per 
cent,  of  nitrogen.  In  experiments  3  and  4,  600  grams  of  quartz  sand, 
125  c.c.  of  nutritive  solution,  and  5  c.c.  of  soil  extract  were  employed; 
no  nitrate  was  given.  In  3,  a  nearly  pure  cultivation  of  Nostoc  puncti- 
forme was  produced,  in  4,  a  less  pure  cultivation  of  Nostoc  with  colour- 
less masses  enclosing  bacteria ;  a  colony  of  Phormidium  papyraceum  and 
some  Nostoc  minutum  were  found.  Here  again,  there  was  considei'able 
fixation.  The  organic  matter  found  ammounted  to  0827  and  0*543 
gram  with  4*0  and  5*5  per  cent,  of  nitrogen.  Experiments  5  to  8  were 
made  with  600  grams  of  the  soil  with  the  same  nutritive  solution  as 
before,  and  nitrate  solution  containing  14  milligrams  of  nitrogen. 
No  soil  extract  was  given.  No  5.  Tufts  of  Brachythecium  rutahulum 
(0*114  gram)  and  of  Barhuta  niuralis  (0*172  gram)  Avere  planted, 
samples  being  kept  for  nitrogen  determination.  No.  6.  A  very  small 
amount  of  green  matter  was  suspended  in  water  and  the  water  added 
drop  by  drop.  The  resulting  growth  consisted  of  Miorocnleus  vagi- 
natus  with  very  small  amounts  of  other  Oscillatoria  (Lynghya  oscilla' 
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tdria)£bnd  chlorospevms  (Tefraspora,  Prof ococcus,  Stichococcus,  Alothrix). 
Nos.  7  and  8.  Check  experiments;  nothing  sown.  In  8,  the  surface 
of  the  soil  was  covered  with  ignited  sand.  Two  spots  of  green 
(Phormidium  autumnale  and  Nonfoa  punctiforme)  were  formed  on  the 
surface  of  the  soil  in  No.  7,  whilst  in  No.  8  (which  was  covered  with 
ignited  sand,  but  too  thinly),  a  spot  of  Phormidium  appeared.  Taking, 
these  four  experiments  together,  there  was  no  appreciable  fixation  of 
nitrogen.  Two  more  experiments  (9  and  10)  were  made  with  a  moss 
(Ilomalofhecium  sericeum)  taken  from  a  roof.  In  9,  the  entire  moss 
was  employed  ;  in  10,  the  brown  portions  only.  They  were  introduced 
into  flasks  containing  6u0  grams  of  quartz  sand  with  nutritive  solu- 
tion and  nitrate.  In  three  weeks,  the  green  portions  absorbed  about 
500  c.c.  of  carbonic  anhydride,  but  there  was  no  appreciable  nitrogen 
fixation.     The  following  table  give  the  nitrogen  results  of  the  whole 


Nitrogen  (milligrams). 


Direct  method. 

Indirect  method. 

Initial. 

Fixed. 

Initial 
total.* 

Final  in  soil. 

Gain  or 

Surface. 

Interior. 

Total. 

loss. 

c.c. 

1.  982-9 

2.  847-1 

3.  1047-0 

4.  — 

5.  1069-5 

6.  784-8 

7.  740-3 

8.  580  -1 

9.  1054-1 
10.     965-7 

mgm. 
65-0 
37-1 
36-8 

0-1 
-0-4 
0-6 
1-8 
0-7 
0-8 

73-5 
73-5 
1-0 
1-0 
68-4 
66-4 
66-4 

78-3 
57-1 
33-2 
30-4 
]7*0 
17-7 

57-8 
57-7 
3-0 
3-6 
51-0 
48-8 

136-1 
114-8 
1      36-2 
34-0 
68  -0 
66-5 
67-5 

+  62-6 
+  41  -3 
+  35  -2 
+  33-0 
-  0-4 
+   0-1 
+   1-1 

Certain  algae  which  occur  commonly  on  the  surface  of  soils  have 
therefore,  the  power  of  fixing  free  nitrogen  ;  but,  inasmuch  as  the 
cultivations  of  algee  experimented  with  were  not  absolutely  pure,  it 
cannot  be  said  that  certain  algaD  alone  have  the  power  of  fixation. 
It  is  possible  that  the  algse  effect  fixation  in  symbiosis  with  bacteria. 

K  H.  M. 

Occurrence  of  Trehalose  in  Fungi.  By  ]&.  Bourquelot 
(J.  Pharm.  [5],  27,  113 — 120). — As  previously  established  (Abstr., 
1891,  103;  1892,  519  and  645),  the  trehalose  is  probably  formed  in 
the  vegetative  parts  of  the  fungi,  and  disappears  at  maturity.  In 
order  to  ascertain  the  period  at  which  it  is  formed,  various  fungi 

*  In  soil,  52 -4  milligrams  (Nos.  1  and  2,  5,  6,  and  7);  as  nitrate,  ,10  milligrairs 
(Nos.  1  and  2),  14  milligrams  (Nos.  5,  6,  and  7). 
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were  examined  at  different  stages  of  their  growth.  Sclerotinia 
tvherosa  (Hedw.)  gathered  in  winter  contained  no  trehalose  and 
0*43  per  cent,  of  mannitol,  but  at  maturity  026  per  cent,  of  trehalose 
and  08  per  cent,  of  mannitol,  whilst  the  sporophores  then  contained 
only  traces  of  trehalose  and  0  79  per  cent,  of  mannitol.  The  trehalose 
is  formed,  therefore,  just  before  fructification.  In  Phallus  impudicus 
(Linn.),  the  same  phenomena  were  observed.  Glucose  (098  per  cent.) 
was  also  present;  it  was  slightly  reduced  in  amount  (0*77  per  cent.) 
on  fructification.  In  specimens  of  Sterigmatocystis  nigra  (V.  Tiegh.) 
artificially  cultivated,  the  same  phenomena  occurred,  the  trehalose 
appearing  only  at  fructification,  none  being  formed  beforehand  or 
afterwards.  Jn.  W. 

Drainage  Water  from  Arable  Soils.  By  P.  P.  Deh^rain 
(Ann.  Agron.,  19,  65 — 89). — The  Rothamsted  experiments  have  made 
known  tbe  relation  between  the  nitrogen  supplied  as  manure,  that 
recovered  in  the  crop,  and  that  lost  in  the  drainage  water,  in  the 
case  of  wheat.  But  with  regard  to  other  crops  there  is  little  in- 
formation. The  pot  experiments  of  the  author  on  this  subject 
(Abstr.,  1891,  795)  are  open  to  the  drawback  that  it  is  impossible  to 
succeed  with  some  cultures — for  example,  wheat,  sugar-beet,  and 
maize — in  pots  to  the  same  extent  as  in  the  open  ground.  To 
remedy  this,  the  author  has  had  20  water-tight  cases  made  and  sunk 
in  the  ground,  access  being  made  to  one  side  by  an  excavated  path, 
in  order  to  collect  the  samples  of  drainage  water  which  flow  from 
tubes  inserted  in  the  sides  at  the  bottom  of  the  cases.  Each  case  is 
2  m.  square  (4  sq.  m.  surface)  by  1  m.  in  depth,  and  thus  holds  4  cub.  m. ' 
or  about  5  tonnes  of  soil.  They  were  filled  with  subsoil  and  soil  as  it 
existed  on  the  spot,  and  all  the  cultures  succeeded  quite  as  well  as  in 
open  ground.  The  results  obtained  in  1892  are  discussed  at  length. 
In  the  annexed  table,  the  results  are  calculated  per  hectare. 

The  season  was  hot  and  dry,  the  rainfall  being  badly  distributed. 
The  drain  tubes  of  the  four  cases  under  bare  fallow  ran  on  six  occa- 
sions, namely,  July  21,  August  31,  October  11,  25,  November  2,  12. 
Those  of  the  cases  under  crop  ran  only  three  times,  namely,  July  21, 
November  2  and  12.  Whenever  water  was  collected,  it  was  mea- 
sured, and  500  c.c.  taken  for  determination  of  the  nitric  nitrogen  by 
Schloesing's  method.  The  loss  of  nitrates  from  the  bare  fallows  was 
considerable  in  spite  of  the  small  rainfall ;  nitrification  in  the  soil 
was  so  active  in  relation  to  the  rainfall  that  as  much  nitrate  was  lost 
from  the  unmanured  bare  fallow  No.  1  as  from  those  manured, 
Nos.  12,  13,  14.  In  all  cases,  the  nitrate  lost  is  more  or  less  pro- 
portional to  the  water  running  through,  the  richness  of  the  water  in 
nitrates  not  varying  to  the  extent  one  would  suppose.  The  crop 
allowing  most  loss  of  nitrate  is  wheat  followed  by  autumn  fallow, 
and  next  the  beet  grown  for  seed.  The  sowing  of  vetches  after 
wheat  very  strikingly  diminishes  the  autumnal  loss  of  nitrate. 
Forage  maize,  potatoes,  and  sugar-beet  allow  little  loss  of  nitrate, 
and  the  amount  recovered  in  the  crop  is  large.  It  was  remarkable 
that  sugar-beet  in  these  cases  succeeded  much  better  than  that  in 
the  open  field  plots,  the  germination  in  the  latter  case  b^ing  affected 
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by  the  drought.     The  soil  of  the  plots  was  found  to  contain  4  and  1 
per  cent,  moisture,  that  of  the  cases  10  and  11  per  cent. 

J.  M.  H.  M. 

Influence  on  Vegetation  of  the  Pressure  of  Carbonio 
Anhydride  in  the  Air  of  Soils.  By  S.  Jentys  {Ann.  Agron.,  18, 
594—597;  from  Bull  Acad.  Sci.  Cracovie,  July,  1892). —The  inter- 
stitial  air  of  soils  is  well  known  to  be  much  richer  in  carbonic 
anhydride  than  the  atmosphere — in  soil  recently  manured,  the  pro- 
portion may  reach  10  per  cent.  The  experiments  of  Boehm  appear 
to  show  that  a  large  proportion  of  carbonic  anhydride  is  injurious  to 
plants.  The  author  has  re-studied  the  matter,  growing  plants  in 
glass  pots,  and  passing  in,  through  a  tube  inserted  in  the  bottom,  air 
enriched  to  a  known  extent  with  carbonic  anhydride.  In  almost  all 
cases  the  result  of  supplying  the  roots  and  soil  with  air  containing 
4,  5,  and  12  per  cent,  of  carbonic  anhydride  was  injurious  to  the 
plants  experimented  on,  namely,  haricots,  rye,  lupins.  Wheat,  how- 
ever, is  an  exception.  It  is  possible  that  plants  which  do  not  thrive 
in  recently  manured  soil  are  particularly  susceptible  to  this  action. 

J.  M.  H.  M, 

The  Organic  Constituents  of  Soils.  By  Berthelot  and  Andee 
(Compt.  rend.,  116,  6ld(J—672). — After  discussing  shortly  the  origin 
of  humus  and  the  causes  cf  the  changes  which  it  undergoes,  some 
analyses  of  Meudon  soils  are  given.  The  first  series  of  analyses 
(1 — 4)  were  made  with  a  normal  loam,  the  rest  with  a  sandy  soil. 
The  following  percentage  results  refer,  in  the  case  of  carbon  and 
oxygen,  to  those  portions  contained  in  the  organic  matter  of  the  soil. 

1.  2.          3.         4.  5.  6.  7.           8. 

C 19-1  19-8  22-3  43-5  082     1-91     1-78  1-118 

H 1-5  —  —  —  —       —        —         — 

N Iv  10       1-65     17  0-093  0-094  0-14  0-14 

O 119  —  —       —  —       —       -^        __ 

The  results  obtained  with  ISTo.  1  correspond  with  the  formula 
C13.3H12.7NO6  2.  The  analyses  5 — 8  were  made  10  years  ago.  By 
means  of  vegetation,  and  owing  to  the  fixation  of  free  nitrogen  by 
soil  micro-organisms,  the  sandy  soil  has  been  converted  into  a  true 
vegetable  soil.  The  weight  of  nitrogen  in  the  soils  and  sands 
amounts  to  5  and  6  per  cent,  (in  the  richest)  and  2  and  3  per  cent, 
(in  the  poorest)  of  the  total  organic  matter.  Natural  kaolins  were 
also  found  to  fix  free  nitrogen  to  such  an  extent  that  it  amounted  to 
as  much  as  7  per  cent,  of  the  total  organic  matter. 

As  regards  the  separation  of  the  various  organic  constituents  of 
soils,  very  little  is,  of  course,  soluble  in  water.  Difitilled  water  was 
found  to  dissolve  only  O'l  per  cent,  of  the  total  nitrogen.  Cold 
dilute  acid  and  alkaline  solutions  dissolve  much  more,  and  at  the 
same  time  give  rise  to  condensations  which,  have  been  already  dis- 
cussed. 

In  the  course  of  experiments  on  the  action  of  alkalis  on  soils,  it 
was  found  that  (I)  31-2  per  cent,  of  the  total  organic  carbon  was 
insoluble  in  alkali,  (2)  27"  1  per  cent,  was  soluble  in  alkali  and  rep  re- 
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cipitated  by  acids,  and  (3)  40  0  per  cent,  was  dissolved  by  alkali,  bnt 
was  not  precipitated  by  acids.  The  percentage  of  nitrogen  in  these 
three  portions  was  4"0,  5*6,  and  9" 7  respectively. 

Another  method  employed  to  isolate  the  organic  matter  of  soils 
was  to  extract  with  cold  hj'-drofluoric  and  hydrochloric  acids ;  the 
residue  was  well  washed  and  dried  in  a  vacmum.  Two  soils  gave  the 
following  results. 

1.  2. 

Insoluble  matter  per  cent 2'56         1*46 

Carbon  of  insoluble  matter  in  100  parts  of 

total 61-5        34-3 

The  percentage  composition  of  the  insoluble  matter  freed  from  ash 
and  dried  at  100°  was 

C.  H.  K  S.  O. 

1 55-82      5-29      424      0-84      34-31 

2 56-58      512       3-04  35*26 

The  ash  (quartz)  amounted  to  (1)  3-52  and  15-58  per  cent. 

This  insoluble  substance  takes  up  more  or  less  potash  from  its 
solutions,  forming  two  classes  of  compounds :  the  one  obtained  in 
presence  of  an  excess  of  potash  and  rich  in  alkali,  the  other  by  very 
prolonsfed  washing.  Thus  1  gram  of  the  humus,  kept  for  three  days 
with  200  c.c.  of  1  per  cent,  potash,  fixed,  per  cent., 

1.  2. 

K2O..... 29  4  29-4 

Taking  into  account  the  amounts  of  substance  dissolved,  it  was 
found  that  100  parts  of  insoluble  matter  rendered  insoluble  44  and 
42  parts  of  potash  respectively.  The  insoluble  potash  salt  when 
washed  until  free  from  alkali  contained:  Carbon,  61*8  and  61-3; 
hydrogen,  5*7  and  6*1 ;  nitrogen,  4*6 ;  and  potash,  6*2  and  3*7  per 
cent. 

The  results  showing  the  absorbent  property  of  soils  for  potash  are 
analogous  to  those  obtained  with  artificial  humic  acid  (compare 
Abstr.,  1891,  1089).  N.  H.  M. 
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Origin  of  Blow-pipe  Analysis.  By  J.  Landauer  {Ber.,  26, 
898 — 908). — A  purely  historical  paper. 

Estimation  of  Acids  by  Calcium  Carbonate.  By  C.  Fried- 
HEIM  and  H.  Leo  {Pfliiger's  Archiv,  51,  615 — 623). — Polemical.  A 
further  reply  to  Wagner's  criticisms  (compare  Abstr.,  1891,  1288). 

W.  D.  H. 
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Detection  of  Chlorine,  Bromine,  and  Iodine  in  Admixture. 

Bj  L.  F.  Kebler  (X  Anal.  Chem.,  6,  569 — 572). — A  few  drops  of 
nitric  acid,  sp.  gr.  V42,  is  added,  and  the  solution  warmed  gently; 
it  is  then  cooled,  and  a  few  drops  of  carbon  bisulphide  added,  which 
will  be  coloured  purple  if  iodine  is  present.  If  the  carbon  bisulph- 
ide only  assumes  a  brownish-yellow  tint,  bromine  is  present  and 
iodine  absent.  Tf  iodine  is  found,  more  nitric  acid  is  added,  the 
liquid  heated  for  a  few  moments  and  again  tested  with  carbon 
bisulphide.  If  the  iodine  has  all  been  removed,  the  bromine  colour 
will  alone  be  seen.  If  bromine  is  present,  more  nitric  acid  is  added, 
and  the  solution  boiled  nntil  the  bromine  is  all  evolved  ;  the  solu- 
tion is  then  tested  with  silver  nitrate,  when  a  precipitate  soluble  in 
ammonia  and  insoluble  in  nitric  acid  indicates  chlorine. 

A.  J.  G. 
Estimation  of  Selenium.     Bv  W.  Muthmann  and  J.  Schafer 
(Ber.,  26,  1008— 1016). -See  this  Vol.,  ii,  318. 

Direct  Estimation  of  Nitrogen  in  Saltpetre.  By  A.  Devarda 
(Chem.  Zeit.,  16,  1952). — The  author's  process  is  based  on  the  fact 
that  alkaline  solutions  of  nitrates  are  reduced  by  the  action  of 
aluminium  and  zinc  powders.  Instead,  however,  of  using  a  mixture 
of  these  metals,  the  author  nses  an  alloy  of  45  parts  of  aluminium, 
5  parts  of  zinc,  and  50  parts  of  copper,  which  may  be  readily  reduced 
to  powder,  and  leaves  a  deposit  of  metallic  copper  which  will  prevent 
bumping  during  the  subsequent  distillation. 

The  actual  process  is  carried  out  as  follows : — 10  grams  of  the 
sample  is  dissolved  in  a  litre  of  wafer,  and  50  c.c.  (=  0*5  gram)  is 
put  into  a  600  c.c.  Erlenmejer  flask  and  mixed  with  60  c.c.  of  water, 
5  c.c.  of  alcohol,  and  40  c.c.  of  aqueous  potash  (sp.  gr.  1*3).  About 
2*5  grams  of  the  powdered  alloy  is  added,  and  the  flask  is  at  once 
connected  with  a  condenser,  the  end  of  which  dips  into  the  standard 
acid,  at  least  during  the  earlier  part  of  the  distillation,  which  may  be 
started  after  the  mixture  has  been  kept  at  a  gentle  heat  for  about 
half  an  hour.  The  process  cannot  be  used  in  presence  of  nitrogenous 
organic  matter.  If  ammonium  salts  are  present,  the  free  ammonia 
must  be  first  distilled  off  before  adding  the  reducing  alloy.  The  test 
analyses  prove  the  great  accuracy  of  the  process.  L.  de  K. 

Estimation  of  Nitrogen  in  Urine.  By  C.  Arnold  and  K. 
Wedemeyer  (Pfluger's  Archiv,  52,  590 — 591). — By  nsing,in  Kjeldahl's 
process,  a  mixture  of  3  parts  of  sulphuric  acid  and  1  part  of  potassium 
sulphate  (Gunning  gives  2  :  1,  Zeit.  anal.  Chem.,  28),  and  adding 
1  gram  of  mercury  and  copper  sulphate  during  the  distillation 
(Arnold,  Arch.  Pharm,.,  1885,  5),  10  c.c.  of  urine  being  used,  the  dis- 
tillation is  complete  in  30  to  40  minutes,  and  the  estimation  can  be 
completed  in  an  hour.  This  method  is  thus  considerably  quicker  than 
the  Schneider- Seegen  soda-lime  method.  It  gives  gather  higher 
results,  but  these  are  considered  to  be  more  correct.  W.  D.  H. 

Estimation  of  Organic  Nitrogen.  By  A.  Petit  and  L.  Monfet 
(J.  Fharm.   [5],   27,  297— 300).— The  nitrogen   is   converted   into 
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ammonium  sulphate  by  fuming  sulphuric  acid  and  mercury,  then 
liberated  from  this  combination  by  alkaline  hypobromite,  and  measured 
in  the  usual  way.  The  process  is  especially  applicable  to  the  deter- 
mination of  the  total  nitrogen  in  urine.  The  acid  (5  c  c.)  is  added 
drop  by  drop  to  the  urine  (10  c.c.)  in  a  conical  flask,  the  acid  liquid 
brought  to  the  boil,  a  globule  of  mercury  added,  and  the  boiling  con- 
tinued until  the  liquid  is  completely  decolorised.  This  is  effected  in 
15 — 30  minutes,  the  longer  interval  being  necessary  if  albumin  is 
present.  After  cooling,  water  (20  c.c.)  is  gradually  added,  and  then 
strong  aqueous  soda,  until  the  acid  is  nearly  neutralised,  the  tempe- 
rature not  being  allowed  to  rise.  The  whole  is  then  made  up  to  a 
definite  volume  (50  c.c),  and  an  aliquot  portion  (10  c.c.)  treated 
with  alkaline  hypobromite  (20  c.c,  35  per  cent,  of  bromine)  in  a 
graduated  tube  in  the  usual  manner,  and  the  volume  of  nitrogen  read 
off.  Trial  determinations  made  with,  alkaloids,  which  require,  how- 
ever a  much  longer  time  than  the  less  stable  compounds,  accord  very 
excellently  with  theory.  Jx.   W. 

Gasometric  Estimation  of  Nitrites  by  means  of  Schaffer's 
Reaction.  By  C.  M.  van  Deventer  (Ber.,  26,  958— 959).— In  a 
previous  paper  in  connection  with  this  method  (this  vol.,  ii,  298),  it 
was  stated  that  about  5  per  cent,  of  the  volume  of  liquid  must  be 
added  to  the  volume  of  nitric  oxide.  Further  experiments  indicate, 
however,  that  the  necessary  correction  is  3  per  cent.  The  solubility 
of  nitric  oxide,  which  for  water  is  about  5  per  cent.,  is  lowered  by  the 
presence  of  salts.  The  permanganate  method  gives  results  about  O'o 
per  cent,  too  low  on  the  dissolved  nitrite ;  this  the  author  believes  to 
be  due  to  unavoidable  loss  of  nitrous  acid  by  volatilisation. 

A.  R.  L. 

Valuation  of  Basic  Slag.  By  O.  Foekster  (Chem.  Zeit.,  16, 
1596 — 1597). — The  author  states  that  a  really  trustworthy  process 
for  the  estimation  of  the  available  amount  of  phosphoric  acid  in 
basic  slag  is  still  a  desideratum.  The  best  results  are  obtained  when 
the  sample  is  boiled  with  dilute  sulphuric  acid,  and  the  resulting 
liquid  treated  according  to  the  molybdate  method.  L.  de  K. 

Estimation  of  Potassium  by  the  Lindo- Gladding  Process.    By 

A.  F.  HoLLEMAN  (Chem.  Zeit.,  16,  1920 — 1921). — This  process  consists 
in  evaporating  the  solution  containing  the  potassium  compound  with 
platinic  chloride,  the  excess  of  which  is  then  removed  with  alcohol.  In 
order  to  remove  sulphates,  the  residue  is  washed  with  a  strong  solution 
of  ammonium  chloride,  which  is  in  turn  removed  by  washing  with 
alcohol  (80  per  cent,  by  vol.).  The  potassium  platinocbloride  is  then 
dried  and  weighed.  Breyer  and  Schweitzer,  having  tried  the  process, 
give  it  as  their  opinion  that  it  leads  to  erroneous  results.  The  author, 
however,  states  that,  if  properly  conducted,  the  process  is  perfectly 
trustworthy.  L.  de  K. 

Separation  of  Calcium  and  Magnesium  from  Zinc  as  Phos- 
phates.  By  G.  C.  Stone  (/.  Anal.  Chem.,  6,  516— 518).— The 
separation  depends  on  the  solubility  of  zinc  phosphate  in  a  mixture  of 
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ammonia  and  amm.onium  chloride  (strong  ammonia,  700  c.c. ;  am- 
monium chloride,  100  grams,  made  up  to  1  litre).  The  cold  solution, 
containing  calcium,  magnesium,  and  zinc,  is  nearly  neutralised  with 
ammonia,  and  50  c.c.  of  the  ammonia  solution  and  1  c.c.  of  a  10  per 
cent,  phosphate  solution  added  for  every  O'l  gram  of  zinc  supposed 
to  be  present.  The  precipitate  is  allowed  to  settle,  filtered,  and 
washed  three  times  with  dilute  ammonia  (1  :  8).  The  precipitate  is 
dissolved  in  hydrochloric  acid,  a  little  phosphate  solution  added,  and 
again  precipitated  with  25  c.c.  of  the  ammonia  solution,  the  precipi- 
tate being  collected  and  washed  as  before.  The  filtrates  and  washings 
are  then  combined,  nearly  neutralised  with  nitric  or  sulphuric  acid, 
rendered  slightly  acid  with  acetic  acid,  and  heated  at  about  80°  until 
the  precipitate  crystallises  ;  this  is  then  collected,  washed  well  with  hot 
water,  dried,  ignited,  and  weighed  as  ZnaPzOr.  If  there  are  but  mere 
traces  of  calcium  and  magnesium,  one  precipitation  is  sufiicient,  but 
two  are  required  if  more  than  3  or  4  milligrams  are  present.  The 
amount  of  ammonia  solution  used  should  be  proportional  to  the 
amounts  of  these  metals;  w^ith  small  amounts,  less  than  the  quantities 
given  above  will  suffice,  but  with  larger  amounts  it  is  advisable  to 
use  more  than  25  c.c.  for  the  second  precipitation. 

The  method  is  not  well  adapted  for  sepHrating  very  small  amounts 
of  zinc  from  calcium  and  magnesium,  although  the  results  are  very 
satisfactory  where  the  reverse  is  the  case :  in  the  first  case,  probably 
the  best  method  would  be  to  precipitate  the  zinc  as  sulphide,  and 
then  dissolve  the  precipitate  and  treat  as  above.  A.  J.  G. 

Estimation  of  Copper  by  Volhard's  Thiocyanate  Method. 
By  R.  Henriques  (Chem.  Zeit.,  16,  1597 — 1598). — This  estimation  is 
performed  as  follows.  The  copper  solution  is  mixed  first  with 
sulphurous  acid,  and  then  with  a  definite  quantity  of  solution  of 
potassium  thiocyanate,  which  should  of  course  be  added  in  excess. 
After  making  up  to  a  definite  bulk,  the  liquid  is  filtered  through  a 
dry  filter,  and  an  aliquot  part  of  the  filtrate  is  acidified  with  nitric 
acid,  mixed  with  ferric  sulphate,  and  the  excess  of  the  thiocyanate 
is  titrated  back  with  standard  solution  of  silver  nitrate. 

The  author  has,  however,  not  succeeded  in  getting  even  approxi- 
mately correct  results,  which  is  not  to  be  wondered  at,  seeing  that  a 
solution  of  a  thiocyanate  cannot  be  acidified  with  nitric  acid  without 
being  rapidly  decomposed.  The  process  may,  however  be  trusted  to 
give  good  results  if  the  filtrate  is  first  mixed  with  excess  of  silver 
nitrate,  then  acidified  with  nitric  acid,  and  then  titrated  back  with 
standard  solution  of  thiocyanate  with  ferric  sulphate  as  indicator. 

L.   DE   K. 

Estimation  of  Mercury  in  Dilute  Solutions  of  Mercuric 
Chloride.  By  L.  Vignon  (Gompt.  rend.,  116,  584  —  586). — Mercury 
can  readily  be  estimated  gravimetrically  in  the  form  of  sulphide  in 
solutions  containing  not  less  than  1  part  of  mercuric  chloride  in 
1000.  50  c.c.  of  the  solution  is  mixed  with  5  c.c.  of  pure  hydro- 
chloric acid  of  22°  and  10  c.c.  of  a  clear  saturated  solution  of  hydrogen 
sulphide.  Under  these  conditions,  the  precipitate  forms  rapidly,  and 
is  easily  filtered  and  washed. 

VOL.  LXiv.  ii.  2G 
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In  more  dilute  Rolutions,  the  metal  is  most  readily  estimated  colori- 
metrically  by  adding  hydrogen  sulphide  solution  to  a  known  volume 
of  the  liquid,  and  comparing  the  depth  of  the  brown  tint  with  that 
produced  by  mercuric  chloride  solutions  of  known  strength.  Within 
somewhat  wide  limits,  the  intensity  of  the  coloration  is  simply  pro- 
portional to  the  quantity  of  the  mercuric  salt  present,  and  a  distinct 
coloration  is  obtained  with  100  c.c.  of  a  solution  containing  1  part 
of  mercuric  chloride  in  240,000  parts  of  water.  C.  H.  B. 

Separation  of  Iron  Oxide  from  Alumina  in  Phosphatic 
Kocks  by  Fusion  with  an  Alkali  Carbonate.  By  C.  Glasek 
(/.  Anal.  Chem.,  6,  524 — 526). — The  author  finds  that  his  process  as 
previously  described  may  give  erroneous  results  when  the  iron  is  in 
excess  of  the  aluminium,  but  very  accurate  results  are  obtained  by 
the  following  modification. 

The  hydrochloric  acid  solution  of  a  phosphorite  is  nearly  neutralised 
with  ammonia,  using  methyl-orange  as  indicator,  ammonium  acetate 
is  added  until  the  colour  changes  completely  from  red  to  pale  yellow, 
and  the  mixture  is  then  heated  on  the  water  bath  at  a  temperature  not 
exceeding  70°  until  the  iron  and  aluminium  phosphates  are  completely 
separated.  The  precipitate  is  collected,  and  thoroughly  washed  with 
water  (not  above  70°)  by  aid  of  a  filter  pump.  As  slight  amounts  of 
calcium  salts  are  likely  to  be  retained  mechanically,  it  is  advisable  to 
redissolve  and  precipitate  again  in  the  manner  described  above,  first, 
however,  adding  a  little  sodium  phosphate  to  the  solution.  The  mixed 
phosphates  are  then  heated  in  a  ta,red  platinum  crucible,  care  being 
taken,  however,  that  the  temperature  is  not  high  enough  to  fuse  the 
ferric  phosphate.  When  incineration  of  the  filter  is  completed,  the 
mass  is  weighed,  then  covered  with  pure  sodium  carbonate,  fused  for 
about  10  minutes  over  a  blast  lamp,  allowed  to  cool,  and  the  crucible 
then  placed  in  a  beaker  containing  a  little  water.  After  the  melt  is 
moistened,  the  beaker  is  heated  until  the  water  boils.  The  cake  can 
now  be  easily  removed  from  the  crucible  and  transferred  to  the  boil- 
ing water  without  loss.  The  contents  of  the  beaker  are  boiled  until 
everything  but  the  ferric  oxide  is  dissolved,  then  filtered  hot,  and  the 
residne  washed  with  boiling  water.  The  ferric  oxide  on  the  filter, 
and  any  that  may  have  adhered  to  the  crucible,  is  now  dissolved  in 
hydrochloric  acid,  and  the  iron  estimated  by  precipitation  with 
ammonia  in  the  usual  way.  To  the  filtrate  from  the  fusion,  which 
contains  everything  but  the  iron,  hydrochloric  acid  is  added  to  expel 
carbonic  anhydride,  and  the  aluminium  is  then  precipitated  as  phos- 
phate by  the  addition  of  ammonium  acetate.  A.  J.   G. 

Investigation  of  Potable  Water  by  S chaffer's  Nitrite  Reac- 
tion. By  C.  M.  VAN  Deventeu  and  B.  H.  Jurgens  (Ber.,  26,  932 
—  939;  compare  this  vol.,  ii,  298). — Schaffer  has  stated  that  when  a 
few  drops  of  potassium  ferrocyanide  solution  and  acetic  acid  are  added 
to  water  containing  so  small  a  quantity  as  1  part  in  617,000  of  potas- 
sium nitrite,  a  yellow  colour  is  produced,  due  to  the  formation  of 
potassium  lerrioyanide.   A  solution  containing  nitrates  gives  the  same 
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reaction  after  being  heated  with  lead  raspings.  The  authors  confirm 
these  observations. 

Making  use  of  the  reaction  as  a  test  for  nitrites  in  water,  it  is  found 
that  the  results  are  vitiated  by  the  oxygen  of  air  hs  well  as  by  that 
dissolved  in  the  water,  as  the  nitric  oxide  produced  in  the  reaction  is 
tbereby  oxidised  to  nitrous  anhydride  or  nitric  peroxide,  which  interact 
with  a  further  quantity  of  ferrocyanide.  The  same  objection  may  be- 
brought  against  the  iodide  of  starch  method  ;  indeed  Thresh  (Trans.y 
1890,  185)  avails  himself  of  the  latter  test  for  the  estimation  of  dis- 
solved oxygen  in  water.  Instead  of  the  apparatus  employed  by 
Thresh,  the  authors  keep  the  water  from  contact  with  the  air  by 
pouring  upon  its  surface  a  thin  layer  of  petroleum  ;  this  method 
serves  also  for  Schaffer's  test. 

To  1  litre  of  water  containing  potassium  nitrite  (0"0006  gram), 
petroleum  was  added,  and  subsequently  potassium  ferrocyanide  (01 
gram),  and  about  1  gram  of  acetic  acid  ;  the  colourless  solution  gradu- 
ally became  yellow,  the  intensity  of  the  coloration  being  constant  at 
the  end  of  15  minutes,  whilst  water  containing  no  nitrite  did  not 
exhibit  a  distinct  yellow  coloration  until  the  lapse  of  two  hours. 
Water  containing  iron,  lead,  and  zinc  is  boiled  with  sodium  carbonate, 
and  the  cooled  filtrate  tested.  Schaffer's  test  is  not  less  sensitive  than 
the  iodide  of  starch  test ;  it  is  less  influenced  than  the  latter  by  the 
presence  of  hydrogen  peroxide.  Nitrates  have  no  influence  on  either 
process,  and  the  effect  of  nitric  acid  is  small.  A.  R.  L. 

Estimation  of  the  Hardness  of  Water  by  means  of  Soap. 

By  Gr.  BucHNER  (Ghem.  Zeit.,  16,  1954). — The  author  calls  attention 
to  the  fact  that,  in  order  to  get  trustworthy  results,  the  temperature 
of  the  water  should  be  exactly  15°.  At  a  higher  temperature,  ar  very 
much  larger  amount  of  the  soap  solution  will  be  required. 

L^  DE  K. 

Estimation  of  Ammonium  Thiocyanate  in  Nitrogenous 
Manures.  By  P.  L.  Jumeau  (/.  Fhar7n.  [5],  27,  190— 193).— A 
specimen  of  commercial  ammoniilm  sulphate  having  been  found  to 
exercise  an  injurious  influence  on  vegetation,  was  examined  for  thio- 
cyanates,  of  the  ammonium  salt  of  which  it  proved  to  contain  as 
much  as  9  per  cent. 

In  the  presence  of  chlorides,  the  sulphates  having  been  removed, 
the  thiocyanates  may  be  estimated  by  oxidation  with  potassium  per- 
manganate and  hydrochloric  acid,  and  precipitation  as  barium 
sulphate.  In  the  absence  of  chlorides,  they  may  be  titrated  with 
silver  nitrate,  using  ferric  sulphate  as  an  indicator.  In  the  presence 
of  both  cyanides  and  chlorides,  they  may  be  titrated  with  potassium 
permanganate  in  the  presence  of  sulphuric  acid,  the  permanganate 
being  standardised  against  a  solution  of  ammonium  thiocyanate  of 
known  strength.  Jn.  W. 

Distillation  of  Mixtures  of  Water  and  Alcohol.  By  E.  Sorel 
(Compt.  rend.,  116,  693 — 695). — The  tables  compiled  for  the  purpose 
of  determining  the  composition  of  a  mixture  of  water  and  alcohol 
from    the    composition  of    the  vapours    that    it   evolves  differ  con- 
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siderably  amongst  themselves.  Direct  experiment  shows  that  the 
cooling  efPect  of  the  walls  of  the  retort  or  still  exerts  an  important 
disturbing  influence,  the  liquid  that  trickles  down  the  inner  snrface 
of  the  still  containing,  as  a  rule,  twice  as  much  alcohol  as  is  present; 
in  the  boiling  liquid. 

Experiments  made  with  a  retort  which  was  kept  at  a  uniform 
temperature  over  the  whole  of  its  surface,  lead  to  the  construction 
of  the  following  table,  which  is  intended  to  replace  the  older  table 
of  Groning.  The  strength  of  the  liquid  and  the  distillate  are  given 
in  Gay-Lussac  degrees  at  15°. 


Boiling  liquid. 

"Vapour. 

Boiling  liquid. 

Vapour. 

o** 

0** 

55° 

76-54^ 

5 

3575" 

60 

78-17 

10 

51-00 

65 

79-92 

15 

61-50 

70 

81-85 

20 

66-20 

75 

84-10 

25 

67-95 

80 

86-49 

30 

69-26 

85 

89-05 

35 

70-60 

90 

91-80 

40 

71-95 

95 

95-05 

45 

73-45 

97-6 

97-60 

50 

74-95 

C.  H.  B. 

Estimation  of  Sodium  Sulphide,  Sulphite,  and  Thiosulph- 
ate  in  Glycerol  from  Soap  Works.  By  C.  Ferrier  (Chem.  Zeit., 
16,  1840). — Glycerol  recovered  from  soap-lyes  generally  contains 
from  8  to  10  per  cent,  of  chlorides  or  sulphates,  which  seriously  affects 
its  commercial  value.  Should  it  also  contain  alkali  sulphides,  sulph- 
ites, or  thiosulphates,  it  becomes  an  almost  useless  article.  It  is, 
therefore,  important  for  a  manufacturer  to  ascertain  their  presence 
and  also  their  quantity.  The  author  now  recommends  the  folio wiug 
process : — 

50  grams  of  the  crude  sample  is  diluted  with  boiled  water,  neu- 
tralised with  hydrochloric  acid,  and  made  up  to  500  c.c.  The  solu- 
tion is  heated  to  60 — 70°  and  treated  with  a  few  grams  of  animal 
charcoal,  or  better  still,  with  the  carbonaceous  mass  obtained  as  a 
bye-product  in  the  manufacture  of  potassium  ferrocyanide,  which 
must,  however,  be  purified  by  treatment  with  nitric  acid,  and  by 
subsequent  calcination  in  a  closed  crucible.  The  solution  must  then 
be  filtered  and  tested  as  follows  : — 

The  author  uses  as  test  solutions  (1)  normal  iodine  solution ; 
(2)  a  solution  of  lead  nitrate,  prepared  by  dissolving  13-3  grams  of 
normal  lead  carbonate  in  a  sufficiency  of  dilute  nitric  acid,  neutral- 
ising the  excess  of  acid  by  means  of  sodium  carbonate,  and  diluting 
to  1  litre  ;  (3)  an  alkaline  lead  solution  prepared  by  dissolving  the 
same  amount  of  lead  carbonate  in  nitric  acid,  adding  aqueous  potash 
until  the  precipitated  lead  hydroxide  has  dissolved,  and  making  up 
to  1  litre.  1  c.c.  of  these  lead  solutions  contains  0-0103  gram  of 
lead,  corresponding  with  00039  gram  of  sodium  sulphide.  Before 
attempting  to  make  a  quantitative  estimation,  it  is  as  well  to  make 
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a  few  qualitative  tests.  To  test  for  a  sulpliide,  a  drop  of  the  solu- 
tion is  put  on  a  paper  drerclied  with  lead  nitrate.  If  no  coloured 
spot  is  formed,  the  sample  contains  less  than  O'Ol  per  cent,  of 
sulphide.  A  still  more  delicate  test  consists  in  pouring  some  of 
the  solution  into  a  flask  and  mixing  it  with  a  few  drops  of  hydro- 
chloric acid  and  a  pinch  of  sodium  hydrogen  carbonate.  The  liquid  is 
then  boiled  and  the  vapour  allowed  to  act  on  a  filter-paper  moistened 
with  lead  nitrate.  Even  when  the  sample  contains  only  0"001  per 
cent,  of  sulphide,  a  yellow  stain  is  formed. 

To  test  for  sulphites  and  thiosulphates,  a  little  of  the  glycerol 
solution  is  mixed  with  a  few  drops  of  solution  of  barium  chloride, 
which  precipitates  any  carbonate,  sulphate,  or  sulphite.  After  filter- 
ing, the  liquid  is  mixed  with  a  few  drops  of  hydrochloric  acid  and 
potassium  permanganate.  The  presence  of  even  001  per  cent,  of 
thiosulphate  will  cause  a  decided  turbidity.  To  prove  the  presence 
of  sulphites,  the  barium  precipitate  is  well  washed  with  boiling  water 
and  then  suspended  in  starch  solution.  A  few  drops  of  weak  iodine 
solution  are  now  added,  which  will  cause  a  very  transient  blue  colour 
should  sulphites  be  present. 

To  estimate  the  sulphides,  the  lead  nitrate  solution  is  added  to 
25  c.c.  of  the  glycerol  solution  until  precipitation  ceases.  To  see 
whether  enough  lead  has  been  added,  a  drop  of  the  supernatant  fluid 
is  put  on  to  lead  nitrate  paper.  The  liquid  is  filtered  and  mixed 
with  a  pinch  of  sodium  hydrogen  carhonate  and  a  few  drops  of  starch 
solution.  Iodine  solution  is  now  run  in  until  a  permanent  blue  colora- 
tign  is  obtained.  This  will  give  the  joint  amount  of  sulphites,  thio- 
sulphates, and  other  reducing  salts.  Another  25  c.c.  of  the  solution 
is  now  mixed  with  the  proper  amount  of  lead  nitrate,  and  then  with 
3  c.c.  of  a  strong  solution  of  strontium  chloride.  This  will  cause  the 
precipitation  of  any  carbonates,  sulphates,  and  sulphites,  and  any 
thiosulphate  will  remain  in  solution,  and  may  be  titrated  by  means  of 
iodine.  The  difference  between  the  two  titrations  will  give  the 
amount  of  sulphites.  If  the  sample  is  free  from  other  reducing 
agents,  such  as  cyanides,  nitrites,  or  ferrous  compounds,  the  operation 
would  be  ended  ;  but  as  this  is  never  certain,  a  third  titration  must 
be  made  as  follows  : — Another  25  c.c.  of  the  sample  is  mixed  with 
the  requisite  amount  of  the  alkaline  lead  solution,  filtered,  and,  after 
adding  2  c.c.  of  pure  hydrochloric  acid,  heated  to  100°.  After  cool- 
ing, the  liquid  is  neutralised  with  sodium  carbonate,  any  sulphurous 
acid  is  precipitated  with  strontium  chloride,  and  any  iodine  now  ab- 
sorbed will  represent  the  other  reducing  agents,  and  must  be  allowed 
for  when  calculating  the  amount  of  the  thiosulphate. 

As  regards  the  purification  of  the  glycerol,  the  author  recommends 
addition  of  calcium  hypochlorite  in  quantity  just  suffident  to  convert 
any  sulphide,  sulphite,  or  thiosulphate  into  the  more  harmless  sulphate. 

L.  DE  K. 

Detection  of  Small  Quantities  of  Sugar  in  Urine.    By  J. 

«Jekgen  (Chem.  Centr.,  1893,  i,  186—137  ;  from  Pharm.  Ce7itrhaUe,  33, 
730 — 731). — The  urine  is  filtered  through  blood  charcoal  until  com- 
pletely decolorised.  The  charcoal  is  then  washed  on  the  filter  with 
distilled  water.    The  charcoal  retains  colouring  matters,  uric  acid,  and 
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those  constituents  of  the  urine  whiob  interfere  with  the  separation  of 
the  cuprous  oxide,  so  that  now  the  reduction  can  be  observed,  not  as  a 
yellow  coloration,  but  by  the  actual  separation  of  the  oxide.  The 
washing  with  water  removes  some  of  the  sugar  retained  by  the  charcoal, 
so  that  the  second  and  third  wash  waters  are,  practically,  aqueous 
sugar  solutions,  in  which  Fehling's  solution  will  detect  very  minute 
amounts  of  sugar.  Icteric  urine  is  not  decolorised  by  the  use  of  a 
layer  of  blood-charcoal  5 — 6  cm.  high  to  20 — 40  c.c.  of  urine,  but 
other,  even  strongly- coloured  urines  are  decolorised  by  passing  twice 
through  the  charcoal.  Untreated  urine  containing  0*1 — 0*5  per  cent, 
of  sugar  decolorises  Fehling's  solution  without  giving  any  precipitate ; 
after  passing  through  animal  charcoal,  the  liquid  gives  a  yellow 
turbidity  when  warmed  with  Fehling,  but  the  second  and  third  wash- 
ings of  the  charcoal  give  a  red  precipitate  of  cuprous  oxide.  With 
only  0"05 — 0*1  per  cent,  of  sugar,  a  cloudiness  is  only  obtained  in 
the  filtrate  and  the  first  washings  after  a  little  time  (| — 1  minute), 
whilst  the  second  and  third  wash-waters  do  not  give  any  reaction. 
With  still  less  sugar,  it  is  frequently  10 — 15  minutes  before  a  reac- 
tion occurs,  when  white  flocks  of  separated  phosphates  first  separate, 
and  on  these  some  yellow  points  appear  ;  after  a  time,  the  whole  liquid 
is  coloured  yellow. 

Urines  containing  much  urates  must  be  strongly  acidified  with 
hydrochloric  acid,  put  aside  for  24  hours,  neutralised,  and  then 
treated  as  above.  As  normal  urine  does  not  give  any  indication  by 
this  test,  the  occurrence  of  a  reaction  must  be  held  to  show  an 
amount  of  sugar  above  the  normal.  A.  J.  G. 

Solubility  of  Rosin  Oil  and  Mineral  Oils,  and  Mixtures 
thereof,  in  Acetone.  By  E.  Wiederhold  (./.  pr.  Chem.  [2],  47, 
394 — 397;  compare  Demski  and  Morawski,  Abstr.,  1886,  282). — 
Whilst  rosin  oil  is  soluble  in  acetone  in  nearly  all  proportions,  mineral 
oils  are  either  insoluble  or  only  very  sparingly  soluble.  In  order  that 
this  difference  may  be  available  for  purposes  of  evaluation,  the 
acetone  must  be  perfectly  dry  and  free  from  acid ;  the  presence  of 
aldehyde  is  not  of  material  importance.  All  the  samples  of  rosin  oil 
which  the  author  has  examined  dissolve  to  a  clear  solution  in  half 
their  volume  of  such  acetone  at  15°,  but  only  in  considerably  more  if 
the  solvent  be  not  dry.  In  this  connection,  the  liability  of  such 
volatile  liquids  to  condense  moisture  from  the  air  by  the  cold  of  their 
own  evaporation  must  be  remembered,  and  all  vessels  containing  them 
must  be  well  stoppered. 

The  solubility  of  petroleum  in  acetone  appears  to  be  some  sort  of 
function  of  the  specific  gravity.  Thus  for  a  clear  solution  at  15°, 
1  vol.  of  burning  oil  of  sp.  gr.  0*830  required  4  vols,  of  acetone ;  1  vol. 
of  Russian  spindle  oil  of  sp.  gr.  0-898  required  40 — 41  vols. ;  1  vol.  of 
"  oleonaphtha  "  of  sp.  gr.  0*908  required  70 — 71  vols. 

2  c.c.  of  the  sample  of  oil  is  shaken  with  20  c.c.  of  acetone  at  15° 
in  a  cylinder  graduated  in  -^  c.c,  and  the  mixture  is  allowed  to 
separate  for  12 — 24  hours  ;  under  these  conditions,  a  quantity  of  the 
oil  will  be  left  undissolved,  depending  on  the  specific  nature  of  the 
oil,  and  varying  in  the  case  of  Russian  lubricating  oils  from  l'7c.c.  to 
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0*8  c.c. ;  the  American  cylinder  oils  remain  almost  entirely  insoluble. 
A  table  gives  the  quantities  left  undissolved  in  the  C9se  of  nine 
Russian  oils  examined  by  the  author.  For  thick  and  unrefined  oils,  it 
is  necessary  to  warm  the  cylinder.  The  presence  of  rosin  oil  in  the 
sample  will  be  detected  by  the  quantity  left  undissolved  being  smaller 
than  is  normal  for  an  oil  of  the  same  designation  and  gravity.  Thus, 
in  the  case  of  an  "  oleonaphtha  "  of  sp.  gr.  0*906,  which  consisted  of 
Russian  spindle  oil  whose  sp.  gr.  had  been  raised  to  that  of  oleo- 
naphtha by  admixture  of  ^th  of  its  weight  of  rosin  oil,  there  was 
left  only  1  c.c.  after  2  c.c.  had  been  shaken  with  20  c.c.  of  acetone, 
whereas  genuine  oleonaphtha  leaves  1'5  c.c. 

The  test  is  only  trustworthy  in  the  absence  of  free  acids.  The 
author  detects  free  acid  m  an  oil  by  shaking  it  with  cuprous  oxide, 
and  observing  if  it  be  coloured  green  after  a  lapse  of  12  hours. 

A.  G.  B. 

Qualitative  and  Quantitative  Wax  Analysis.  By  H.  Rottger 
(Ghem.  Zeit.,  16,  1837— 1839).— The  author,  who  has  tried  every 
published  method  for  the  detection  of  adulteration  of  wax,  has  come 
to  the  conclusion  that  the  only  trustworthy  method  is  the  one  recom- 
mended by  Hiibl.  This  process  consists  in  taking  the  acidity  and  the 
saponification  figures,  which  for  pure  wax  are  fairly  constant,  whilst 
they  differ  very  much  when  such  substances  as  tallow,  stearic  acid, 
rosin,  or  paraffins  have  been  added. 

The  difference  between  the  acidity  and  saponification  figures  is 
called  the  ether  number.  The  figures  for  pure  wax  are  :  acidity,  20  ; 
ether,  75;  saponification,  95;  and  the  ratio  of  the  first  two  is  3"75. 
For  Japan  wax,  the  latter  figure  is  10  ;  for  tallow,  44  ;  for  rosin, 
0015  ;  for  paraffins,  0,  &c.,  so  that  a  serious  adulteration  may  be 
detected  without  the  least  difficulty. 

Benedikt  and  Mangold  take  the  acidity  number  of  the  sample  as 
usual,  then  saponify  another  portion  with  strong  aqueous  potash, 
libei'ate  the  fatty  acids  with  hydrochloric  acid,  and,  alter  removing 
any  trace  of  the  latter  by  repeated  boiling  with  water,  they  take  the 
acidity  number  again  and  call  it  the  saponification  figure.  The 
author  cannot  recommend  this  modification  of  the  process,  as  the  per- 
centage of  wax  found  in  adulterated  samples  was  considerably  too 
high.  L.  DE  K. 

Hiibl's  Process  for  testing  Wax.  By  G.  Buchner  {Ghem.  Zeit., 
16,  1922). — This  process  practically  consists  of  the  taking  of  the 
acidity  and  saponification  numbers,  and  is  rightly  considered  to  be  a 
safe  and  elegant  method.  The  author,  however,  recommends  boiling 
with  excess  of  normal  alcoholic  potash  for  at  least  oile  hour ;  other- 
wise the  saponification  will  not  l3e  complete,  and  the  result  will  be 
quite  untrustworthy.  L.  de  K. 

Detection  of  Foreign  Fats  in  Wool  Fat.  By  H.  Helbing  and 
F.  W.  Passmore  {Ghem.  Gentr.,  1893,  i,  142;  from  Pharm.  Zeit.,  37, 
704,  712 — 713). — Wool  fat,  a  cholesterol  fat,  cannot  be  saponified 
by  aqueous  potash,  but  is  readily  saponified  by  heating  at  100°  in  a 
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closed  vessel  with  alcoholic  potash.  The  saponification  number  of 
lanolin  determined  in  this  manner  is  found  to  be  83*44.  As  this  is 
only  about  one-half  of  that  of  ordinary  fats,  the  determination  of  tlie 
saponification  number  can  be  applied  to  the  detection  of  foreiga  fats 
in  lanolin ;  paraffins  and  other  hydrocarbons  are  found  in  the  un- 
saponified  portion,  and  can  be  estimated  as  usual.  All  the  other  wool 
fats,  after  deduction  of  the  potash  value  of  the  free  fatty  acids  con- 
tained in  them,  yield  the  same  saponification  number  as  lanolin.  Test 
analyses  are  quoted,  mixtures  of  lanolin  with  oils,  fats,  and  hydro- 
carbons, and  the  results  appear  to  be  fairly  satisfactory. 

A.  J.  G. 
Estimation  of  ludigotin  in  Commercial  Indigo.  By  0. 
Miller  (/.  Buss,  Chem.  Soc,  24,  275 — 299). — The  water  in  a  fair 
sample  of  indigo  is  determined  by  heating  at  100°  to  constant  weight. 
To  estimate  the  indigotin,  a  weighed  portion  (O'o  gram)  is  thoroughly 
mixed  in  a  porcelain  basin  with  10  grams  of  hydrogen  sulphate,  H2SO1, 
not  oil  of  vitriol,  and  heated  on  the  water-bath  for  an  hour  with  occa- 
sional stirring.  In  this  way  all  the  indigotin  is  converted  into  the 
disulphonic  acid,  which  is  then  dissolved  in  water  and  made  up  to  a 
litre.  50  c.c.  of  this  solution  is  diluted  with  600  c.c.  of  water, 
and  titrated  with  standard  potassium  permanganate  (about  1/280 
normal),  the  colour  changing  from  blue  to  green,  olive,  dirty  yellow, 
and  finally  to  a  golden-yellow.  The  disappearance  of  the  olive  tint 
marks  the  end  of  the  reaction.  Pure  indigotin  gives  a  pure  orange- 
yellow  solution ;  commercial  indigo  gives  oxidised  solutions  with 
either  a  brownish  or  reddish  tint.  The  oxidation  takes  place  accord- 
ing to  the  equation 

5C16H10N2O2  +  4KMn04  +  6H2SO4  =  SCisHioN-aOi  4-  2K2SO4 

+  4MnS04  +  6H2O. 

As  indigotin  is  more  readily  oxidised,  under  the  conditions  of 
experiment,  than  indigo-brown,  the  presence  of  the  latter  does  not 
materially  interfere  with  the  estimation.  Gums,  resins,  carbo- 
hydrates, and  albumin,  even  when  added  to  commercial  indigo  in 
quantity,  do  not  appreciably  affect  the  accuracy  of  the  method. 

J.  W. 
Estimation  of  Theine  in  Tea.  By  N.  Y.  Sokoloff  (/.  Buss. 
Chem.  Soc,  24,  130). — The  method  adopted  by  the  author  for 
the  estimation  of  the  amount  of  theine  in  tea  differs  from  that 
ordinarily  employed  in  that,  instead  of  an  aqueous  extract,  a  sample 
of  the  tea  itself  is  taken,  the  moisture  having  been  previously  ascer- 
tained. The  tea  is  moistened  with  15 — 20  drops  of  alcoholic  ammonia, 
and  extracted  in  a  Soxhlet  apparatus  with  chloroform.  Subsequently, 
the  chloroform  is  distilled  off,  and  magnesia  added  to  the  residue, 
which  is  then  extracted  three  times  with  boiling  water,  filtered,  and 
the  filtrate  evaporated  to  dryness.  The  theine  remaining  is  slightly 
yellow.  To  purify  it,  the  aqueous  solution  is  extracted  with  chloro- 
form, on  evaporation  of  which  the  theine  is  obtained  quite  colourless. 

J.  W. 
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Optical  Properties  of  Liquid  Oxygen.  By  K.  Olszewski  and 
A.  WiTKOWSKi  (Chem.  Centr.,  1893,  i,  595;  from  Naturwiss.  Rund- 
schau, 8,  75). — The  index  of  refraction  of  liquid  oxygen  is  deduced  by 
the  authors  from  the  angle  of  total  reflection  by  means  of  an  ap- 
paratus which  is  described.  The  relative  refractive  index  of  liquid 
oxygen  is  thus  found  to  be  1*2232  and  the  absolute  coefficient  1*2235, 
a  value  agreeing  well  with  that  obtained  by  Liveing  and  Dewar, 
namely,  1*2236.  The  absorptive  power  of  a  column  of  liquid  oxygen 
of  1  mm.  thickness  between  \  577  and  \  570,  that  is,  the  most  in- 
tense portion  of  the  yellowish-green  absorption  band  of  liquid  oxygen, 
was  found  to  be  between  84  and  89  per  cent. ;  whilst  for  the  red 
absorption  band  between  X630  and  X,638,  a  mean  value  of  88  percent, 
was  obtained.  A.  R.  L. 

Refraction  Constants  of  Phosphorus  in  the  Free  State,  and 
in  its  Compounds  with  Elements  or  Monovalent  Groups.    By 

P.  Zecchini  {Gazzetta,  23,  i,  97 — 109). — The  author  has  determined 
the  refraction  constants  of  a  number  of  phosphorus  compounds  with 
respect  to  the  line  D  ;  the  data  obtained  are  summarised  in  the 
following  table. 


Substance. 


PEta 

PKt3,EtI. . 

pcisd) .. 

PCl5(2)  .. 

P0UI3  a) . 

POCI3  (2)  . 

PBr3 

Pl2(l)  ... 
Pl2(2)  .. 


Tempera- 
ture. 


18-6'' 

20-0 

26-1 

24-4 

25  1 

26-6 

26-6 

29*3 

24-0 


p/^D 


67  -55 
110-42 
64-70 
66-91 
42-41 
42-39 
66-03 
74-60 
75-03 


/^D" 


d{iXD'   +  Z) 


-24 

-44 
•77 
•80 
•25 
24 
-50 
•13  I 
-19/ 


Atomic  refraction  of 
phosphorus. 


From  n.       From  n^. 


17 
18 
14 
16 
8' 
9 
20 

24 


•24 

9- 

-24 

10- 

•45 

7- 

•65 

8^ 

•92 

4- 

-60 

5^ 

-01 

9- 

•12 

9^ 

The    atomic    refractions  given  under    the  headings  71   and   w^  are 

1  ^1 

calculated   from    the    molecular    refractions,    P^,—    and  P— ^, — ^- , 

d  (/*'  +  2)(i 

respectively;  the  values  employed  in  calculating  from  the  simpler 
formula  are  those  previously  given  by  the  author  (this  vol.,  ii,  253), 
whilst  Conrady's  values  are  used  in  working  from  the  theoretical 
formula.  Triethylphosphine,  phosphorus  tribromide,  and  phosphorus 
oxychloride  were  examined  in  the  pure  state ;  triethylphosphonium 
iodide  was  employed  in  a  14*6034  per  cent.  a(]iaeoas  solution,  whilst^ 
VOL.  LXiv.  ii,  '27 


354  ABSTRACTS  OF  CHEMICAL  PAPERS. 

wikli  phosphorus  pentachloride,  determination  a  (1)  and  (2)  were  made 
with  6"5171  and  6  0775  per  cent,  carbon  bisulphide  solutions  re- 
spectively. In  boiling  carbon  bisulphide,  phosphorus  diiodide  has  a 
molecular  weight  correspondiner  with  the  formula  P2I4 ;  carbon  bi- 
sulphide solutions  containing  (1)  71896  and  (2)  6"3215  per  cent, 
of  the  iodide  were  used  in  the  determinations. 

The  author  concludes  that  the  atomic  refraction  of  phosphorus 
varies  very  considerably  with  the  nature  and  number  of  the  other 
elements  with  which  it  is  combined  ;  the  value  is  least  in  the  chlorides 
of  phosphorus  and  greatest  in  the  iodide,  the  value  deduced  from  the 
bromide  being  intermediate.  Hydrogen  phosphide  gives  a  much 
lower  value  for  the  atomic  refraction  of  phosphorus  than  do  the 
halogen  compounds  of  the  same  type.  Compounds  of  phosphorus 
with  the  same  elements  give  practically  the  same  values  for  the  atomic 
refraction;  this  is  especially  well  shown  with  the  tri-  and  penta- 
chlorides.  The  very  low  refraction  equivalent  of  phosphorus  oxy- 
chloride  is  remarkable  ;  it  gives  the  atomic  refraction  of  phosphorus 
as  less  than  half  that  which  the  element  has  in  the  free  state  or  when 
combined  with  chlorine  alone.  It  is  noteworthy  that  with  these  com- 
pounds the  formula  -^ —  gives  as  a  rule  more  consistent  results 
than  the  theoretical  formula.  W.  J.  P. 

Refraction  Constants  of  the  Acids  of  Phosphorus  and  their 
Sodium  Salts.  By  F.  Zecchini  {Gazzetta,  23,  i,  109 — 120;  com- 
pare preceding  abstract). — The  author  has  measured  the  refraction 
constants,  with  reference  to  the  D-line,  of  phosphoric,  metaphosphoric, 
pyrophosphoric,  phosphorous,  and  hypophosphorus  acids,  and  their 
sodium  salts  in  aqueous  solution.  The  atomic  refraction  of  phos- 
phorus deduced  from  the  molecular  refraction  of  the  sodium  salts 
cannot  be  entirely  depended  on,  owing  to  the  arbitrary  values  which 
must  be  assigned  to  the  metal ;  the  numbers  obtained  from  the  re- 
fractive indices  of  the  acids  are  given  in  the  following  table,  together 
with  Thorpe  and  Tutton's  value  for  phosphorous  oxide  (Trans.,  1890, 
645). 

Atomic  refraction  of 
pliosphorus  obtained 
from  formula. 
^ * 

n.  n^. 

PA. , 9-71  5-33 

HPO3 5  94  2-77 

H3PO4 4<)8  1-46 

H3PO3 5-18  2-46 

It  is  noteworthy  that  a  much  higher  value  for  the  atomic  refrac- 
tion is  obtained  from  the  oxide  than  from  the  acids  or  salts. 

W.  J.  P. 

Influence  of  Temperature  on  the  Rotatory  Power  of  Liquids. 
By  A.  AiGNAN  {Compt.  rend.,  116,  725 — 727). — The  author  points  out 
that  where  a  liquid  is  optically  inactive  because  it  is  a  mixture  of 
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two  active  substances  of  opposite  rotatory  powers,  the  inactivity  will, 
as  a  rule,  hold  only  for  rays  of  a  certain  wave-length,  and  the 
mixture  will  be  active  in  one  direction  for  rays  of  shorter  wave- 
length and  active  in  the  opposite  direction  for  rays  of  greater  wave- 
length. This  phenomenon  is  well  shown  by  mixtures  of  Isevogyrate 
terebenthene  and  dextrogyrate  camphene. 

Similarly  a  change  in  the  temperature  of  such  liquids  will  disturb 
the  opfical  equilibrium,  and  the  liquid  will  become  active  in  one 
direction  when  the  temperature  rises  and  in  the  other  when  the 
temperature  falls.  This  phenomenon  also  is  observed  with  the 
mixture  of  terebenthene  and  camphene,  and  with  red  rays  the 
rotatory  power  changes  in  sign  between  61°  and  73°,  and  with  yellow 
rays  between  13°  and  33°,  whilst  with  green  rays  the  liquid  is  always 
dextrogyrate  between  13°  and  90°,  but  the  rotatory  power  increases 
with  the  temperature. 

Phenomena  of  this  kind  were  observed  by  Biot  in  the  case  of  solu- 
tions of  tartaric  acid.  The  author  suggests  that  the  liquids  examined 
by  Colson  (this  vol.,  ii,  255)  are  mixtures  of  two  substances  of  opposite 
optical  activities,  and  that  the  variations  observed  in  the  rotatory 
power  are  due  to  the  causes  specified  above.  C.  H.  B. 

Meidinger's  Cells.  By  A.  A.  Krakau  (/.  Buss.  Chem.  Soc.y 
24,  325 — 330). — The  author  undertook  an  investigation  of  cells 
of  the  Meidinger  type  used  in  telegraphic  practice  with  a  view  to 
ascertain  which  form  was  most  suitable,  and  to  study  the  E.M.P., 
efficiency,  &c.,  of  each.  He  found,  however,  great  variations  iu  the 
results  obtained  with  precisely  similar  elements,  so  that  he  was  un- 
able to  arrive  at  any  definite  conclusions,  except  that  unknown 
secondary  reactions  play  a  very  important  part  in  the  working  of  the 
elements.  J.  W. 

Leclanche  Battery.  By  A.  Ditte  (Compt.  rend.,  116,  812 — 815). 
— When  a  couple  formed  of  a  rod  of  zinc  and  a  plate  of  platinum  is 
immersed  in  a  10  per  cent,  solution  of  sodium  chloride,  the  zinc 
becomes  covered  with  a  layer  of  zinc  hydroxide,  which,  at  some 
distance  down  the  rod,  spreads  out  and  forms  a  kind  of  diaphragm, 
which  separates  the  liquid  into  two  parts  of  difPerent  composition, 
the  upper  section  being  strongly  alkaline  and  containing  no  zinc, 
whilst  the  lower  is  neutral  and  contains  zinc  chloride. 

Since  the  heat  of  formation  of  zinc  oxide  is  greater  than  that  of 
water,  the  zinc  decomposes  the  water,  but  the  action  is  at  once 
arrested  by  the  formation  of  a  superficial  film  of  zinc  oxide,  insoluble 
in  water  or  a  solution  of  sodium  chloride.  The  decomposition  of 
sodium  chloride  solution  by  the  zinc  platinum  couple' is  also  exo- 
thermic, and  zinc  chloride  and  sodium  hydroxide  are  formed.  The 
dilute  solutions  of  the  latter  being  lighter  than  the  salt  solution,  there 
is  an  upward  current  of  sodium  hydroxide  solution  along  the  surface 
of  the  platinum  plate,  and  a  downward  current  of  zinc  chloride  solu- 
tion from  the  zinc  rod.  The  zinc  hydroxide  is  formed  by  the  inter- 
diffusion  of  these  two  currents. 

If  the  platinum  plate  is  replaced  by  a  mass  of  manganese  peroxide, 

27—2 
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polarisation  is  greatly  redaced,  and  the  layer  of  liquid  which  the 
eurrent  has  to  traverse  is  also  much  thinner ;  consequently,  the  action 
is  more  rapid  and  the  phenomena  are  more  marked.  In  the  ordinary 
battery,  the  sodium  hydroxide  solution  is  retained  in  the  porous  cell, 
and  no  zinc  hydroxide  is  formed  in  the  outer  liquid  until  the  alkaline^ 
solution  escapes.  C.  H.  B. 

Abnormal  Electromotive  Forces  of  Mercury.  By  H.  Branden- 
burg (Zeit.  physikal.  Chem.,  11,  552 — 576). — The  electromotive  force 
of  an  element  of  the  type  Z-n  |  H2SO4  |  Hg  is  greatly  diminished  by 
the  addition  of  a  few  drops  of  potassium  iodide  solution  to  the  liquid. 
Potassium  bromide  and  chloride  exercise  the  same  influence  in  a  less 
degree,  whilst  potassium  sulphide  reduces  the  difference  of  potential 
from  1'4  to  about  0'2  volt.  The  author  has  investigated  a  large 
number  of  substances  with  regard  to  this  property,  and  finds  the 
following  salts  show  it  to  a  greater  or  less  extent :  potassium 
sulphide,  cyanide,  thioacetate,  selenocyanate,  thiocyanate,  chloride, 
bromide,  iodide,  nitrite,  ferrocyanide,  and  sodium  selenothiosulphate, 
thioglycoUate,  thiosulphate,  thiophenolate,  and  sodium  succinimide. 
The  action  of  these  substances  is  due  to  their  removing  mercury  ions, 
which  are  present  in  the  sulphuric  acid  in  small  quantity,  either  by 
forming  insoluble  compounds  with  them,  or  by  producing  double  salts, 
from  which  mercary  is  not  dissociated  as  an  ion.  J.  W. 

Electrical  Conductivity  of  Mixtures.  By  D.  Konovaloff 
(/,  Buss.  Chem.  Soc,  24,  440 — 450). — The  author  has  determined  the 
electrical  conductivity  of  mixtures  of  weak  bases,  such  as  aniline, 
with  weak  acids,  such  as  acetic  acid.  The  bases  investigated  were 
aniline,  methylanibne,  dime  thy]  aniline,  and  toluidine ;  the  acids  were 
acetic,  propionic,  and  butyric.  Measurements  were  made  at  21°,  and, 
in  the  case  of  mixtures  of  aniline  with  acetic  acid,  also  at  16°.  The 
results  are  given  in  tables  and  in  a  series  of  curves  made  by  tabulat- 
ing the  percentage  composition  of  the  mixture  as  abscissa  against  the 
electrical  conductivity  as  ordinate.  For  each  pair  of  substances,  the 
conductivity  starts  from  the  neighbourhood  of  zero  for  the  pure 
amine,  rises  to  a  maximum  as  acid  is  added,  and  then  diminishes  to 
zero  again  for  the  pure  acid.  The  composition  of  the  mixture,  ex- 
pressed as  molecules  of  amine  in  100  mols.  of  mixture,  which  gives 
the  maximum  conductivity  at  21°,  is  exhibited  in  the  following  table, 
as  well  as  the  maximum  value  in  mercury  units  multiplied  by  10®. 


Base.  Acid. 

Aniline Acetic. .  . . 

Methylaniline  ...  „       .  . . . 

Toluidine „      • .  . . 

Dimethylaniline ,  „      .... 

Aniline Propionic 

,.      .  J  o  -  ^  *  *  - .  Butyric.  . . 


Maximum 

Composition. 

value. 

140 

270 

14-3 

287 

140 

18-4 

12-0 

221 

310 

67 

350 

1-0 

J.  W 
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Electrical  Conductivities  of  Phosphoric  acid  and  of  Alkali 
Phosphates.  By  D.  Berthelot  {Ann.  Chim.  Phys.  [6],  28,  5—28), 
— This  paper  contains  the  author's  measurements  of  the  electrical 
conductivities  of  phosphoric  acid  and  of  sodium,  potassium,  and  am- 
monium mono-,  di-,  and  tri-phosphates.  The  conclusions  deduced 
from  the  results  as  to  the  basicity  of  phosphoric  acid  have  been 
already  given  (Abstr.,  1892,  395).  A.  R.  L. 

A  small  Air  Thermometer  for  Laboratory  Use.  By  L.  Meyer 
(Ber.  26,  1047 — 1051). — A  modification  of  the  apparatus  devised  by 
Bottoraley  {Fhil.  Mag.  [5],  26,  149).  J.  B,  T. 

Melting  Point  Determinations.  By  E,  Haase  {Ber.,  26,  1052— 
1054). — The  melting  points  of  the  following  substances  were  deter- 
mined by  the  air  thermometer  described  b}^  L.  Meyer  (preceding 
abstract).  The  freezing  mixture  employed  consisted  of  solid  carbonic 
anhydride  and  anhydrous  ether;  the  lowest  temperature  observed 
was  — 75 — 78°.  Chlorobenzene,  — 44*9°;  bromobenzene,  — 31*1°; 
iodobenzene,   — 29'8°;  orthochlorotoluene,   — 34°;  metachlorotoluene, 

—  478°;  parachlorotoluene,  -f  7'4°;  orthobromotoluene,  — 25*9°;  meta- 
bromotoluene,     —  39*8°  ;      parabromotoluene,     +28*2"'  ;      chloroform, 

—  62°;     trichloronitromethane,     —64°;     ethylenic    chloride,     —42°; 
benzylic    chloride,    —48° ;    trichlorotoluene,    —22*5° ;    benzaldehyde, 

—  26°;  zinc  methide,   —40°;    zinc  ethide,   —28";    titanium  chloi-ide, 
—25°;  arsenic  chloride,  —16°. 

The  following  substances  become  visicid  and  turbid  at  —75°: — 
methylic  valerate,  ethylie  valerate,  propylic  valerate,  amylic  n-ormal 
biityrate.  The  following  substances  are  clear,  but  more  or  less 
viscid,  at  the  same  temperature :  amylic  formate,  amylic  acetate, 
amylic  valerate,  isobutylic  formate,  isobutylic  acetate,  ethyiic 
normal  butyrate,  methylic  propionate,  and  ethyiic  propionate ;  meth- 
oxybenzene  and  ethoxybenzene  are  gelatinous.  Methylic  formate, 
propylic  formate,  methylic  acetate,  ethyiic  acetate,  propyli<3  acetate, 
ethyiic  chloride,  ethylidenic  chloride,  ethylidenic  chlorobromide, 
methylic  bromide,  trimethylenic  bromide,  carbon  oxychloride,  silicon 
tetrachloride,  and  sulphur  monochloride  are  unaltered  at  — 75°.  ' 

J.  B.  T. 

Thermochemistry  of  the  Ions.  By  W.  Ostwald  {ZeiL  physikal 
Ghem.,  11,  501 — 514). — From  the  electromotive  force  of  cells  into 
which  various  metals  enter,  and  from  Thomsen's  thermochemical 
data,  the  author  calculates  the  following  "  heats  of  ionisation,"  that 
is,  the  heat  change  on  the  conversion  of  free  metal  into  metallic  ions. 

Atom.  'Equivalent. 

Potassium -|-   61  "0  Cal.  +61-0  Cal. 

Sodium +   56-3     „  +56*3     „ 

Lithium -f   62-0     „  +62-0     „ 

Strontium -h  115-5     „  +57*8     „ 

Calcium +107*0     „  +53-5     „ 

Magnesium -f  1067     ,,  -f  53-4     „ 

Aluminium -I-117-5     „  +39*2     „ 
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Atom.  Equivalent. 

Manganese -|-  481  Cal.  -f  24'0  Cal. 

Iron  (ferrous  ions) -|-   20-0  „  -flO-0  „ 

„     (ferrous  into  ferric). .  —    121  „  — 12'1  „ 

Cobalt -I-   14-6  „  -}-   7-3  „ 

Nickel 4-   13-5  „  -|-   6'8  „ 

Zinc -f   32-6  „  +16-3  „ 

Cadmium -|-   16-2  „  -|-    S'l  „ 

Copper  (cupric  ions) —   175  ,,  —  88  „ 

(cuprous  ions) —170  „(?)        -170  „ 

Mercury -20'5  „  — 20-5  „ 

Silver -26-2  „  -26-2  „ 

Thallium +      10  „  -f   1-0  „ 

Lead    -     10  „  -05  „ 

Tin +     2-0  „  +10  „ 

All  the  metals  that  easily  form  ions  have  positive  heats  of  ionisa« 
tion ;  the  others  have  negative  heats  of  ionisation.  J.  W. 

Thermochemistry    of    a-Dibromopropicnic     acid.      By    S. 

Tanatar  (/.  Buss.  Chem.  Soc,  24,  365—371). — Heat  of  solution  of 
a-dibromoproprionic  acid  at  13°  =  1'64  Cal. 

Heat  of  neutralisation  with  potash  at  14 — 16°  =  14*85  Cal.  There 
is  no  thermal  effect  when  the  normal  potassium  salt  of  a-dibromo- 
propionic  acid  is  mixed  with  excess  of  dilute  alkali  or  excess  of  the 
dilute  acid. 

There  is  an  evolution  of  0"464  Cal.  when  equivalent  quantities  of 
decinormal  solutions  of  potassium  chloride  and  a-dibromopropionic 
acid  are  mixed,  and  an  absorption  of  0o44  Cal.  when  equivalents  of 
hydrogen  chloride  and  potassium  a-dibromopropionate  are  taken. 
The  heat  effect  if  either  acid  completely  displaced  the  other  from  its 
salts  would  be  1'106  Cal.,  evolution  in  the  one  case  and  absorption  in 
the  other. 

The  heat  of  dissolution  of  the  salt  KC3H3Br202  +  H2O  at  14°  is 
-2*878  Cal.,  and  of  the  anhydrous  salt  -|-u-518  Cal.,  so  that  the  heat 
of  hydration  is  +3'396.  The  heat  of  dissolution  of  the  acid  salt 
KCeH^Br^Oiis  -7-91  Cal. 

The  heat  of  neutralisation  of  propionic  acid  with  potash  is 
+  1346  Cal.;  its  heat  of  dissolution,  4-0-604  Cal.;  and  that  of  its 
potassium  salt,  -|-274  Cal.  J.  W. 

Thermochemical  Investigation  of  Ureides  derived  from 
Acids  containing  1  and  2  Carbon  Atoms.  By  C.  Matignon 
(Ann.  Chim.  Fhys.  [6],  28,  70 — 125). — The  general  mode  of  pro- 
cedure adopted  in  this  and  sub.sequently  published  memoirs  (follow- 
ing abstracts)  is  to  determine  the  heats  of  combustion  of  the 
compounds  by  means  of  the  calorimetric  bomb  and  deduce  from  these 
data  their  heats  of  formation. 

The  heat  of  neutralisation  of  carbamide  by  nitric  acid  is  very 
small  and  indicates  that  the  nitrate  is  almost  completely  dissociated; 
in  a  concentration  corresponding  to  ^V  ^ol.  per  litre,  the  value  is  nil, 
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whilst  in  a  concentration  of  ^  mol.  per  litre  it  is  -fO'lS  Cal.  When 
carbamide  nitrate  (^  mol.)  is  dissolved  in  water  (1  litre),  an  absorp- 
tion of  107  Cal.  is  observed.  The  heats  of  dissolution  of  solid  carb- 
amide (  —  36  Cal.)  and  of  solid  nitric  acid  {-^6'6  Cal.),  lead  to  the 

relation  r—HNOa   sol.    -h    CON2H4  sol.   =   CON'2H4,HN03    sol 

-)-13'8  Cal.  Tbis  value  is  much  smaller  than  those  corresponding  with 
the  most  feeble  inorganic  bases.  Aniline  is  a  much  stronger  base ; 
its  solution,  saturated  with  nitric  acid,  should  give  -f-  7"4  Cal.,  whilst 
carbamide  only  furnishes  H-0'2  Cal. 

Ethylcarbaraide.  Heat  of  combustion  at  constant  volume,  +4719 
Cal.,  and  at  constant  pressure,   +472"2   Cal.     Heat  of  formation: — 

C3  diamond  +  O  +  N2  gas  +  H3  gas  =  CO:N'2H3Et  sol +S6-7 

Cal.  The  heat  of  dissolution  of  ethylcarbamide  at  14°  in  a  concen- 
tration of  2^j  per  litre  is  —23  Cal.  The  difference  in  the  heats  of 
combustion  of  carbamide  and  of  ethylcarbamide  is  +3207  Cal.,  a 
value  abnormally  large.  The  formation  of  ethylcarbamide  from 
liquid  alcohol  and  solid  carbamide  develops  +3*8  Cal. 

Thiocarbamide.  Heat  of  combustion  .at  constant  volume,  +341*9 
Cal.,  and  at  constant  pressure,  +342  8  Cal.  Heat  of  formation, 
+  30'5  Cal.  Heat  of  dissolution  at  10°  in  a  concentration  of  ^  equi- 
valent per  litre,  — 5'33  Cal.  The  displacement  of  sulphur  by  oxygen 
in  thiocarbamide  develops  +50*3  Cal.  The  heat  of  neutralisation  of 
thiocarbamide  by  nitric  acid  at  11°  in  a  concentrabion  of  J  mol.  per 
litre  of  water  is  +002  Cal.  (carbamide  gives  +0*24  Cal).  Heat  of 
dissolution  of  thiocarbamide  nitrate  is  — 8" 5  Cal.  HNO3  sol.  + 
CSN2H4  sol.  =  CSN2H4,HN03  sol +9-8  Cal.  The  dis- 
placement of  oxygen  by  sulphur  in  carbamide  diminishes  the  basic 
function,  and  it  would  appear  from  this  that  sulphur  is  more  nega- 
tive than  oxygen;  thiocarbamide  has,  however,  no  acidic  function, 
its  heat  of  dissolution  in  water  and  potash  being  identical. 

Ammonium  tliiooyanate.  fcleat  of  combustion  at  constant  volume, 
+  344  Cal.,  and  at  constant  pressure,  +345  Cal.  Heat  ot  formation, 
+  284  Cal.  The  transformation  of  this  compound  into  thiocarb- 
amide develops  +2*1  Cal. 

Guanidlne  and  its  Salts  (Abstr.,  1892,  1142). 

Ureides  of  Normal  Acids  (Abstr.,  189 L,  1448). 

Ure'ides  of  Mono-  and  Poly-basic  Acids  containing  2  Carbon  Atoms. — 
Hydanto'in  : — Heat  of  combustion  at  constant  volume,  +312*4  Cal., 
and  at  constant  pressure,  +311*9  Cal.  Heatot"  formation,  +109  Cal. 
The  formation  ot  hydanto'in  from  gly collie  acid  and  carbamide  de- 
velops +  5'6  Cal.  Heat  of  dissolution  in  w^ater  at  11°  in  a  concen- 
tration of  2V  ™^ol.  per  litre  is  — 6'1  Cal.,  or  in  potash,  +0  5  Cal. 
Carbamide  glycoilate  is  obtained  in  the  form  of  white  crystals,  in- 
soluble in  ether,  by  evaporating  mixed  solutions  of  Carbamide  and 
gtycollic  acid.  Its  heat  of  dissolution  in  water  at  17°  in  a  concentra- 
tion of  y^o  mol.  per  litre  is  — 82  Cal.  De  Korcrand  gives  — 2*8  Cal. 
as  the  heat  of  dissolution  of  glycollic  acid;  consequently  C2H4O3  sol. 

+    C0:N'2H4   sol.   =   CON'2H4,C2H403   sol +2  Cal.      Heat    ol: 

formation  of  carbamide  glycoilate,  — 2434  Cal.  The  formation  of 
hydantoiii  from  carbamide  glycoilate  : — CON2Hi,C2H403  sol.  = 
.C3H1N2O2  sol.  +  2H2O  ....    +36  Cal. 
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Cai'baraide  combines  with  ^Ivcocine  with  scarce!  v  any  appreci- 
able development  of  heat,  and  the  product,  carbamide  amidoacetafe, 
forms  large,  lustrous  crystals,  and  completely  dissociates  in 
water.  Its  heat  of  dissolution  at  12°  in  a  concentration  of  -^-^  mol. 
per  litre  is  — 6'4  Cal.  ;  consequently: — CON2H4  sol.  +  CaHsNOj  sol. 

CON'2H4,C2H5N02   sol +0-8    Cal.      The    direct    formation    of 

hydantoin  from  carbamide  amidoacetate  would  involve  the  absorption 
of  -14-6  Cal. 

Hydanto'ic  acid. — Heat  of  combustion  at  constant  volume,  4-308'9 
Cal.,  and  at  constant  pressure,  +308'4  Cal.  Heat  of  formation, 
+  181"6  Cal.  It  is  a  monobasic  acid.  Heat  of  dissolution  in  potash, 
4- 68  Cal. ;  excess  of  potash  does  not  alter  this  value.  The  heat  of 
dissolution  in  water  is  about  —  6*5  Cal.,  so  that  the  heat  of  nentral- 
isation  of  the  dissolved  acid  must  be  about  +13  Cal.,  the  ordinary 
value  observed  with  monobasic  acids.  The  conversion  of  hvdRntoin 
into  hydanto'ic  acid  : — C3H4N2O.  sol.  +  H2O  sol.  =  CaHgNaOa  sol. 
develops  +22  Cal.  In  the  presence  of  potash: — C3H4]Sr202  diss.  + 
KOH  diss.  =  C3H5KN2O3,  develops  8-8  Cal. 

Allantoin  (Abstr.,  1891,  1448).  Methylallantoin.  Heat  of  com- 
bustion at  constant  volume,  +567-7  Cal.,  and  at  constant  pressure, 
+  506'9  Cal.  Heat  of  formation,  +180*6  Cal.  The  difference  between 
the  heats  of  combustion  of  allantoin  and  methylallantoin  (  + 153*1  Cal.) 
is  normal. 

TJreides  of  Oxalic  acid. — Parabanic  and  Oxaluric  acids  (Abstr., 
1891,  1449).  Oxamic  acid.  Heat  of  combustion  at  constant  volume, 
+  129*5  Cal.,  and  at  constant  pressure,  +128*8  Cal,  Heat  of  forma- 
tion, +  163*3  Cal. 

Dimethylparabanic  acid.  Heat  of  combustion  at  constant  volume, 
+  539*1  Cal.,  and  at  constant  pressure,  +538*6  Cal.  Heat  of  for- 
mation, +  139*9  Cal.  The  difiFerence  between  the  heats  of  combustion 
of  dimethylpRrabanic  and  of  parabanic  acids,  +326  Cal.,  gives  +163 
Cal.  as  the  difference  for  each  methyl  group,  avalueabnormallv  large. 

A.  R.  L. 
Thermochemical  Investigation  of  Polybasic  Ureides  and  of 
Uric  acid.  By  C  Mattgnon  {Ann.  Ghim.  Fhys.  [6],  289—394).— 
When  alloxantin  is  heated  on  the  water-bath  with  sulphuric  acid, 
and  an  equal  volume  of  water  added,  a  yellowish  compound  separates 
which,  on  boiling  with  water,  is  converted  into  a  mixture  of  parabanic 
R,nd  barbituric  acids  (Finck,  Annalen,  132,  304).  This  compound  is 
oxalylmalonic  diure'ide,  C7H4N4O6.  Barbituric  acid  (malonic  ureide). 
Heat  of  combustion  at  constant  volume,  +.354*2  Cal,,  and  at  constant 
pressure,  +353*4  Cal.  Heat  of  formation,  +161*8  Cal.  Grimaux  has 
synthesised  the  acid  by  heating  together  malonic  acid  and  carbamide : — 
C3H4O4  sol.  +  CON2H4  sol.  =  C4H4N2O3  sol.  +  2H2O....  +8*2 
Cal.  The  formation  of  barbituric  acid  is  considerably  more  exo- 
thermic than  that  of  the  oxalic  ureides,  the  syntheses  of  which  have 
not  been  effected.  Acid  malonic  ureide,  C3H404,CON2H4,  is  obtained 
in  colourless,  anhydrous  crystals  when  a  solution  of  malonic  acid  and 
carbamide  is  allowed  to  evaporate  over  sulphuric  acid.  The  heat  of 
combustion  at  constant  volume  is  +357*2  Cal.,  and  at  constant 
pressure,  +356*3  Cal.     Heat  of  formation,  +296*9  Cal.     Its  forma- 


GENERAL  AND  PHYSICAL  CHEMISTRY.  861 

fioTi  from  solid  malonic  acid  and  solid  carbamide  develops  -|-2'5  Cal. 
It  decomposes  into  barbituric  acid  and  water: — C3H404,CON2H4  sol. 

=  C4H4N2O3  sol.  +  2H2O   sol +57    Cal.     A  neutral   malonic 

nreide  could  not  be  prepared.  Barbituric  acid  has  two  acidic  func- 
tions, of  which  the  first  is  stronger  than  that  of  the  normal  carboxjlic 
acids  and  of  the  same  order  as  that  of  picric  acid ;  whilst  the  second 
acidic  function  is  very  feeble,  more  so  than  the  third  function  of 
phosphoric  acid  ;  the  corresponding  salts  are  decomposed  by  water. 

Alloxan  (Abstr.,  1891,  1448).  The  heat  of  combustion  of 
mesoxalic  acid  at  constant  volume  is  +1294  Cal.,  and  at  constant 
pressure,  +128'3  Cal.;  the  heat  of  formation  is  +292-7  Cal.  The 
formation  of  alloxan  from  the  acid  and   carbamide   (solid)  develops 

T^H'CO 
+  1*2  Cal.     Dialuric  acid  (tartronic  ureide),  CO<^t^tt  pQ^-CH'OH, 

oxidises    so   rapidly   in  the   air   that    no    constant   values   could    be 

obtained   with   it.     The   heat   of    combustion    of   tartronic   acid    at 

constant  volume  is  +166*6  Cal.,  and  at   constant  pressure.    +165'8 

Cal.       The    heat    of    formation    is     +1658     Cal.       The     formation 

of  dialuric   acid    from    carbamide  and  tartronic  acid   (solid)    would 

develop   +4*2   Cal.  ;  its  heat  of  formation  is  +201*1  Cal.  (approx.). 

^H'CO 
Uramile    (amidomalonic   ureide),    C0<^^Ti,pQ>-CH*NH2.     Heat  of 

combustion  at  constant  volume,  +380  Cal.,  and  at  constant  pressure, 
+  379    Cal.       Heat    of    formation,     +170*7     Cal.     Thionuric    acid, 

C0<^^;^Q>CH-NH-S03H,  was  discovered  by  Liebig  and  Wohler. 

It  is  partially  hydrolysed  in  aqueous  solution  into  uramile,  but  may  be 
obtained  in  acicular  crystals  by  evaporating  its  aqueous  solution  over 
concentrated  sulphuric  acid.  Its  aqueous  solution  causes  a  brisk  evolu- 
tion of  hydrogen  on  the  addition  of  zinc  or  cadmium,  and  decom- 
poses carbonates  in  the  cold.  The  author  describes  at  length  its 
mon-  and  di-acid  salts ;  they  are  crystalline  compounds  which 
rapidly  become  red  in  the  air. 

AHoxantin  (Abstr.,  1891,  1448).  Amalic  acid  (tetramethyl- 
alloxantin).  Heat  of  combustion  at  constant  volume,  +1241*9  Cal., 
and  at  constant  pressure,  +1240*6  Cal.  Heat  of  formation,  +374 
Cal.  Hydurilic  acid,  C8HfiN40fi  {Ber.,  9,  1102).  Heat  of  combustion 
at  constant  volume,  +660*5  Cal.,  and  at  constant  pressure,  +658*5 
Cal.  Heat  of  formation,  302*9  Cal.  Baeyer  regards  this  compound 
as  a  diureide  resulting  from  the  combination  of  barbituric  and 
dialuric  acids.  The  interaction  of  the  solid  acids  would  develop 
+  10  3  Cal.,  and  the  author  has  effected  the  synthesis  of  hydurilic 
acid  by  heating  tosrether  barbituric  and  dialuric  acids. 

Deoxyamalic  acidis  best  prepared  by  heating  amalic  acid  in  a  sealed 
tube  at  180 — 185°  for  three  hours.  Its  heat  of  combustion  at  constant 
volume  is  +1322*6  Cal.,  and  at  constant  pressure,  +1321*8  Cal. 
Heat  of  formation,  +292*8  Cal.  The  difference  between  the  heats  of 
combustion  of  deoxyamalic  acid  and  amalic  acid  indicates  that  the 
latter  is  the  dihydroxy-derivative  of  the  former.  Murexide.  Heat 
of  combustion  at  constant  volume,  +  738*8  Cal.,  and  at  constant  pres- 
sure, +  736*7  Cal. 
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Uric  acid.  Heat  of  combustion  at  constant  volume,  4-462'7  Cal., 
and  at  constant  pressure,  461'4  Cal.  (see  also  Sfcohmann,  Abstr.,  1892, 
6).  Heat  of  formation,  -|-148'1  Cal.  The  oxidation  of  uric  acid  in 
the  animal  organism  has  been  shown  by  numerous  observers  to  be 
incomplete.  The  various  hypotheses  claiming  to  explain  the  forma- 
tion of  uric  acid  in  the  animal  organism  are  then  discussed  at  length ; 
thermic  measurements  of  the  salts  of  uric  acid  are  also  given. 
Pseudouric  acid.  Heat  of  combustion  at  constant  volume,  +45o'^  Cal., 
and  at  constant  pressure,  +454  Cal.  Heat  of  formation,  4-2245  Cal. 
The  transformation  of  pseudouric  acid  into  uric  acid  (solid  compounds) 
is  endothermic  (  —  6  Cal.).  Isouric  acid.  Heat  of  combustion  at  con- 
stant volume,  +460"6  Cal.,  and  at  constant  pressure,  +459*4  Cal. 
Heat  of  formation,  +1501  Cal.  The  transformation  of  uric  acid  into 
isouric  acid  (solid  compounds)  would  give  rise  to  the  development 
of  +2  Cal.,  a  value  too  small  to  enable  the  change  to  be  actually 
effected. 

Theobromine.  Heat  of  combustion  at  constant  volume,  +846'45 
Cal.,  and  at  constant  pressure,  +846  Cal.  Heat  of  formation,  +90*1 
Cal.  Caffeine.  Heat  of  combustion  at  constant  volume,  -f- 1016*5 
Cal.,  and  at  constant  pressure,  +1016  Cal.  Heat  of  formation, 
+  83'4  Cal.  Since  the  introduction  of  a  methyl  group,  combined  with 
nitrogen,  raises  the  heat  of  combustion  of  a  compound  about  + 165 
Cal.  (see  next  abstract),  this  value  has  been  calculated  for  xanthine 
from  those  given  above  for  caffeine  and  theobromine.  The  heat  of 
combustion  of  xanthine  is  thus  found  to  be  +518*5  Cal.,  and  its  heat 
of  formation  +91  Cal. 

Thiohydantoin.  Heat  of  combustion  at  constant  volume,  +502*4 
Cal.,  and  at  constant  pressure,  +503  Cal.  Heat  of  formation, 
+  58*9  Cal.  Thiohydantoic  acid.  Heat  of  combustion  at  constant 
volume,  +497*9  Cal.,  and  at  constant  pressure,  +498*5  Cal.  Heat  of 
formation,  +132*4  Cal.  A.  R.  L. 

General  Results  of  the  Thermo  chemical  Study  of  the 
Ureides.  By  C.  Matignon  {Ann.  Ghim.  Fhys.  [6],  28,  498—528). — 
The  fact  that  the  heat  of  combustion  of  orthotoluidiue  is  approximately 
the  same  as  that  of  metatoluidine,  whilst  that  of  methylaniline  is 
greater,  led  Petit  {Ann.  Chim.  Fhya.  [6],  18,  145)  to  conclude  that 
the  introduction  of  a  methyl  group  into  the  side  chain  is  a  less 
exothermic  phenomenon  than  the  introduction  of  such  a  group  into 
the  benzene  nucleus.  The  author's  results  confiim  this.  He  com- 
pares the  heats  of  combustion  (given  in  the  preceding  abstracts)  of 
certain  ureides,  and  tinds  that  the  displacement  by  metbyl  of  an  atom 
of  hydrogen  combined  with  nitrogen  raises  the  heat  ot  combustion  of 
the  compound  by  164 — 165  Cal.,  whilst  the  displacement  by  methyl  of 
an  atom  of  hydrogen  combined  with  carbon  raises  the  heat  of  couj- 
bnstion  at  most  157  Cal.  The  primary  amines  have  a  lower  heat  of 
combustion  than  the  secondary  or  tertiary  amines  isomeric  with  them. 
The  heat  of  combustion  of  the  residue  =  CHj  : — C  (diamond)  + 
H2gas  +  03=  CO2  +  H2O  ....  +  163*3  Cal.,  leads  to  the  conclusion 
that  the  heat  of  formation  of  a  compound  is  increased  by  6 — 7  Cal. 
when  methyl  is  substituted  for  one  of  the  hydrogen  atoms  combined 
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wifch  carbon,  and  is  dirainished  by  1 — 2  Cal.  when  one  of  its  hydrogen 
atoms  in  combination  with  nitrogen  is  displaced  by  methyl. 

The  above  law  indicates  that  raetameric  compounds  exist  which 
present  notable  differences  in  their  heats  of  formation,  and  it  renders 
possible,  in  many  cases,  the  molecular  migration  of  alkyl  groups  in 
combination  with  nitrogen  to  a  carbon  atom.  It  can,  therefore,  be  used 
to  establish  the  constitution  of  a  compound. 

Nitroguanidine  has  a  heat  of  combustion  at  constant  volume 
+  211'4  Cal.  ;  and  at  constant  pressure  H-210%3  Cal.  The  heat  of 
formation  is  +22  Cal.  A  study  of  this  compound  indicates  that  the 
formation  of  nitro-derivatives  is  less  exothermic  when  the  nitro-group 
enters  into  combination  with  a  nitrogen  atom  ;  it  is,  therefore,  to  be 
expected  that  such  nitro-derivatives  will  be  the  more  powerful 
explosives. 

The  introduction  of  an  alkyl  group  into  a  compound  seems  to 
diminish  the  positive  work  necessary  to  effect  its  dissolution. 

The  research  has  led  to  the  deduction  of  certain  rules,  which  will 
serve  for  the  synthesis  of  new  ureides.  A.  R.  L. 

Graphical  Treatment  of  some  Thermodynamical  Problems 
on  Conditions  of  Equilibrium  in  Salt  Solutions  with  Solid. 
Phases.  By  A.  C.  van  Run  van  Alkemade  (Zeit.  physikal.  Chem.,  11, 
289 — 327). — An  application  of  the  thermodynamical  principles  of 
Gibbs  to  the  consideration  of  some  special  cases  of  conditions  of 
equilibrium  in  salt  solutions.  H.  C. 

Determination  of  the  Specific  Gravity  of  Salts  Soluble  in 
Water.  By  J.  W.  Retgers  (Zeit.  physikal  Chem.,  11,  328—344).— 
In  determining  the  specific  gravity  of  salts  soluble  in  water,  the 
author  has  formerly  employed,  with  advantage,  the  method  of 
suspension  in  liquids  so  adjusted,  that  their  specific  gravities  equal 
those  of  the  salts  taken.  As  only  few  liquids  have  hitherto  been 
found  available  for  the  above  purpose,  attention  has  now  been  devoted 
to  obtaining  new^  liquids  of  high  specific  gravity  for  use  in  the  deter- 
minations. In  the  first  place,  attempts  were  made  by  dissolving 
various  metallic  iodides  in  methylenic  iodide  to  effect  an  increase  in 
the  specific  gravity,  3*324  at  16%  of  this  liquid.  Only  in  three  cases 
was  an  appreciable  increase  noticed,  these  being  with  stannic  iodide, 
3481  at  10°,  with  arsenious  iodide,  3'449  at  12°,  and  with  antimonious 
iodide,  3"453  at  12°.  A  mixture  of  stannic  and  arsenious  iodides, 
dissolved  in  methylenic  iodide,  gave  a  liquid  of  specific  gravity 
3*610  at  12°,  and  by  using  a  mixture  of  stannic  and  antimonious  iodides 
a  specific  gravity  of  3'63  was  obtained.  Experiments  were  then  made 
with  arsenic  tribromide,  a  compound  melting  at  20°'  to  a  nearly 
colourless  liquid  of  specific  gravity  3*54u  at  25''.  By  dissolving  tri- 
haloids  of  antimony  and  bismuth  iu  this,  heavier  liquids  were  obtained, 
the  highest  observed  specific  gravity  being  3"80  in  the  case  of  a 
mixture  of  arsenious  and  antimonious  iodides  in  arsenious  bromide ; 
this  liquid  solidifies,  however,  at  31°.  By  mixing  solutions  of 
arsenious  and  antimonious  iodides  in  arsenious  bromide  with  those  in 
methylenic  iodide,  a  liquid  was  obtained  of  specific  gravity  3*702, 
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%hich  only  solidifies  at  20° ;  it  has,  however,  the  disadvantage  of  being 
opaque.  A  liquid  which  does  not  solidify  at  the  ordinary  temperature, 
and  was  the  heaviest  observed  fulfilling  this  condition,  was  obtained 
by  mixing  stannic  iodide  and  arsenious  bromide.  The  specific  gravity 
is  3*731  at  15°,  but  the  solution  is  opaque.  H.  C. 

Dissociation  of  Saline  Hydrates  and  Analogous  Compounds. 
By  H.  Lescceur  (Ann.  Ghim.  Phys.  [6],  28,  237—256)  —A  con- 
tinuation of  the  author's  researches  on  this  subject  (Abstr.,  1889.  815  ; 
Ann.  Ghim.  Phys.[id'\,  19,  35,  533;  21,  511 ;' 25,  423).  The' com- 
pounds examined  in  this  memoir  are  the  so-called  acid  acetates ;  they 
include  additive  compounds  of  sodium,  potassium,  lithium,  and 
thallium  acetate  with  acetic  acid,  and  of  sodium  and  potassium  tri- 
chloracetate  with  acetic  acid.  They  are  analogous  to  saline  hydrates, 
being  formed  by  direct  addition  of  acetic  acid.  They  lose  acetic  acid 
at  the  ordinary  temperature  by  a  phenomenon  analogous  to  efflores- 
cence, but  unlike  the  saline  hydrates,  which  do  not  effloresce  when 
their  tension  of  dissociation  is  lower  than  that  of  the  atmospheric 
aqueous  vapour,  the  acid  acetates  lose  acetic  acid  in  the  atmosphere, 
whatever  be  their  tension  of  dissociation.  This  is  because  the 
atmosphere  does  not  contain  acetic  acid  vapour,  as  it  does  aqueous 
vapour,  which  limits  the  dissociation  of  the  hydrates.         A.  K.  L. 

Determination  of  the  Electrolytic  Dissociation  of  Salts  by 
means  of  Solubility  Experiments.  By  S.  Arrhenius  {Zeit. 
physikal.  Ghem.,  11,  391 — 402). — The  discrepancy  observed  by  Noyes 
between  the  numbers  obtained  for  the  degree  of  dissociation  of  dis- 
solved salts  from  his  solubility  experiments  (Abstr.,  1892,  1143),  and 
those  derived  from  the  electrical  conductivities,  and  more  especially 
the  opinion  which  this  investigator  has  expressed,  that  the  foi-mer  series 
of  numbers  is  more  trustworthy  than  the  latter,  and  that  water  takes 
a  part  in  the  electrolysis  of  a  salt  solution,  has  induced  the  author  to 
submit  this  question  to  an  experimental  examination.  He  finds  that 
the  electrolytic  dissociation,  calculated  from  the  solubility,  differs 
enormously  in  the  case  of  the  same  salt,  for  example,  silver  nitrate, 
according  to  whether  the  sparingly  soluble  salt  with  which  this  is 
combined  is  more  or  less  soluble.  No  agreement,  therefore,  can  be 
obtained  between  numbers  which  apply  to  one  and  the  same  salt,  so 
that  solubility  experiments  do  not  give  trustworthy  results  for  the 
determination  of  the  electrolytic  dissociation.  The  cause  of  this  is, 
seemingly,  that  the  law  of  mass  action,  upon  which  the  calculation 
of  the  experimental  results  is  based,  is  not  applicable  to  strongly 
dissociated  electrolytes.  H.  C. 

Electrolytic  Dissociation  of  Water.  By  J.  J.  A.  Wus  (Zeit. 
physikal.  Ghem.,  11,  492 — 494). — Methylic  acetate  and  water  react  to 
form  methyl  alcohol  and  acetic  acid  (or  an  acetate)  at  a  rate  propor- 
tional to  the  number  of  hydrogen  ions  or  hydroxjl  ions  present  in  the 
solution.  The  reaction  conditioned  by  the  hydroxyl  ions  (saponifica- 
tion by  a  base)  proceeds  much  more  rapidly  than  that  conditioned  by 
the  hydrogen  ions  (catalysis  by  an  acid).  Water  behaves  both  as  a 
Kveak  base  and  also  as  a  weak  acid,  so  that  it  is  assumed  to  be  slightly 
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dissociated  into  hydrogen  ions  and  hydroxyl  ions  H2O  =  H  +  OH. 
To  measure  the  extent  of  this  dissociation,  the  author  prepared  an 
aqueous  solution  of  methylic  acetate,  carefully  sterilised  and  freed 
from  acid  impurity,  and  from  time  to  time  titrated  it  with 
standard  alkali  in  order  to  ascertain  the  amount  of  acetic  acid 
liberated.  The  action  was  supposed  to  be  caused  entirely  by  the 
hydroxyl  ions,  and  only  the  first  few  titrations  were  considered,  as  the 
free  acetic  acid  contributes  a  considerable  number  of  hydrogen  ions  as 
the  decomposition  proceeds.  From  the  rate  of  decomposition,  it 
appeared  as  if  the  water  were  a  0*1  x  10~'  normal  solution  of  hydroxyl 
ions,  that  is,  that  water  is  to  this  extent  dissociated  under  the  condi- 
tions of  experiment.      (See  next  abstract.)  J.  W. 

Electrolytic  Dissociation  of  Water.  By  W.  Ostwald  {Zeit. 
physikal.  Chem.,  11,  521 — 528).  From  the  electromotive  force  of  a 
gas  cell  consisting  of  two  electrodes  saturated  with  hydrogen,  one 
immersed  in  a  solution  of  alkali  and  the  other  in  a  solution  of  acid,  it 
is  possible  to  calculate  the  concentration  (osmotic  pressure)  of  the 
hydrogen  ions  in  the  alkaline  solution,  and  of  the  hydroxyl  ions  in  the 
acid  solution.  The  concentration  of  these  ions  in  pure  water  may 
then  be  calculated.  It  follows  from  the  electromotive  force  actually 
ascertained  (about  0"7  volt)  that  the  concentration  of  the  hydroxyl 
(and  hydrogen  ions)  in  water  is  0*9  X  10~^.  (Compare  _greceding 
abstract.)  J.  W. 

Electrolytic  Dissociation  of  Acid  Salts.  By  A.  A.  Notes  (Zeit. 
physikaJ.  Chem.,  11,  495 — 500). —  The  author  shows  that  for  the  acid 
salt  of  a  weak  bibasic  acid,  H2A,  the  following  relation  holds  good  :  — 

ck  =  (k  ■{■  m^md^, 

when  k  is  the  dissociation  constant  of  the  free  acid,  c  the  dissociation 

constant  of  the  acid  ion  HA,  m  the  concentration  of  the  salt,  and  d 
the  ratio  of  the  concentration  of  the  hydrogen  ions  to  m. 

Trevor's  results  (Zeit.  physikal.  Ghem.j  lO,  32)  are  found  to  be  in 
general  harmony  with  this  equation.  J.  W. 

The  Freezing  Points  of  Sodium  Chloride  Solutions.  By  S. 
U.  Pickering  (Ber.,  26,  1221— 1227).— The  author  has  critically 
examined,  both  by  the  graphic  and  mathematical  methods,  the  values 
obtained  by  Jones  (this  vol.,  ii,  268),  and  finds  that  they  show  the 
presence  of  the  breaks  mentioned  by  him  even  more  clearly  than 
his  own  results  do.  Two  parabolas  deduced  from  the  results  so  as  to 
recognise  the  breaks  agree  perfectly  with  the  ascertained  experi- 
mental error,  whereas  a  parabola  deduced  from  the  same  number  of 
points  as  the  preceding  ones,  but  bridging  over  the  breaks,  shows  an 
error  nearly  four  times  greater  than  it  ought  to  be,  and  an  attempt  to 
express  even  one-fourth  of  the  whole  of  Jones's  results  as  a  single 
curve  without  any  breaks  leads  to  a  parabola  with  an  error  10,000 
times  greater  than  the  experimental  error.  The  author  points  out 
that  even  the  most  perfect  agreement  between  the  freezing  point  and 
conductivity  results  cannot  disprove  the  existence  of  breaks,  or  of  the 
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hydrates  indicated  by  them,  unless  it  is  first  proved  that  the  condnc- 
tivities  are  represented  by  a  rej^ular  curve.  This  is  far  from  beinji" 
the  case,  and,  moreover,  the  agreement  between  the  two  sets  of  results 
(even  when  Jones's  values  are  accepted)  is  by  no  means  perfect ;  it  is 
only  approximately  so  as  far  as  a  depression  of  0'1°.  S.  U.  P. 

Freezing  Point  of  very  Dilute  Solutions.  By  H.  C.  Jones 
(Zeit.  physikal.  Chem.,  11,  529 — 551). — In  continuation  of  his  former 
experiments,  the  author  has  carefully  determined  the  freezing  point 
of  dilute  solutions  of  potassium  sulphate,  barium  chloride,  magnesium 
sulphate,  cadmium  chloride,  cadmium  bromide,  cadmium  iodide, 
cadmium  nitrate,  and  zinc  chloride.  The  following  table  shows  for 
potassium  sulphate  the  character  of  the  accordance  between  the  dis- 
sociation ratios  calculated  from  the  electrical  conductivity  (Kohl- 
rausch)  and  from  the  freezing  point : — 

Strength  of  solution  Ratio  from  con-                    Ratio  from 

(in  equivalents).  duetivity.  freezing  point. 

KaSOi 0-002  normal  92-2  per  cent.  94-1  per  cent. 

, 0-006        „  88-3       „  90-8      „ 

,;      0-01          „  85-8       „  88-2       „ 

„      0-03          „  787       „  82-0      „ 

„      0-05          „  74-9       „  79-1       „ 

„      0-1            „  70-1       „  72-0      „ 

These  results  indicate  that  the  dissociation  ratio  of  salts  may 
be  more  correctly  ascertained  from  the  electrolytic  conductivity 
(Arrhenius)  than  from  the  solubility  relations,  as  Noyes  suggests. 

J.  W. 

Dependence  of  the  Solubility  of  a  Solid  on  its  Melting 
Point.  By  I.  Schroder  (Zeif.  physikal.  CJiem.,  11,  449—465). — For 
solids  which  dissolve  in  liquids  without  any  change  in  the  .specific 
heats  occurring,  the  author  has  deduced  the  two  following  relation- 
ships thermodynamically  from  the  theory  of  osmotic  pressure  : — 

n.  I  =  -^-  =  const. 

where  S  is  the  ratio  of  the  dissolved  molecules  to  the  total  number  in 
the  solution,  p  the  molecular  latent  heat  of  fusion  of  the  solid,  To  its 
fusion  point  in  the  absolute  scale,  T  the  temperature  at  which  the 
solution  is  saturated,  and  Q  the  molecular  heat  of  solution  of  the  solid 
in  its  almost  saturated  solution.  Experiments  on  the  solubility  of 
paradibromobenzene  in  carbon  bisulphide,  benzene,  bromobenzene,  and 
ether,  of  naphthalene  in  benzene,  chlorobenzene,  and  carbon  tetra- 
chloride, and  of  metadinitrobenzene  in  benzene,  bromobenzene,  and 
chloroform,  gave  results  in  fair  accordance  with  these  equations. 
The  alcohols  as  solvents  do  not  behave  as  those  above  mentioned,  but 
are  closely  similar  among  themselves.  The  relationships  may  be  ex- 
pressed   in  words  as  follows  :    the   solubility  of  different    solids  in 
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different  liquids  is  the  same  when  the  temperatures  are  equally 
removed  from  the  melting  points  of  the  solids.  J.   W. 

Participation  of  a  Solvent  in  Chemical  Reactions.    By  W. 

Nehnst  (Zeit.  physikal.  Chem.,  11,  345 — 351). — Considerable  doubt 
still  exists  regarding  the  question  of  the  nature  of  the  action  of  a 
solvent  on  the  soluble  substance  and  in  how  far  this  may  be  con- 
sidered a  chemical  action.  The  author  attempts  to  gain  some  fresh 
light  in  this  direction  by  considering  the  question  from  the  point  of 
view  of  the  laws  of  mass  action. 

If  we  consider  the  action  between  the  solvent  and  soluble  sub- 
stance to  be  of  the  kind  A  +  r/B  =  AB„,  and  if  c,  Ci,  and  C2  are  the  con- 
centrations, then,  in  accordance  with  the  Galdberg-Waage  law,  Kc2  = 
cci".  If  the  solvent  B  is  present  in  large  excess,  so  that  its  concentra- 
tion can  only  change  slightly  with  an  alteration  in  the  conditions  of 
equilibrium,  Ci^  may  be  regarded  as  constant,  that  is,  the  active  mass 
of  a  solvent  at  constant  temperature  is  practically  constant.  If  we 
are  dealing  with  two  liquids,  and  suppose  that  tt  is  the  vapour 
pressure  of  the  solvent,  p  that  of  the  dissolved  substance,  and  pi  that  of 
the  solution,  then  Trp  =  K'p'.     But  also  c  =  kp  and  C2  =  k'p',  so  that 

K.     k' 
Ci"  =  TT —  .  -   =:  TT   X    const.      From   this  it  follows  that  the  active 
K'    k 

mass  of  a  solvent  is  proportional  to  its  vapour  pressure  at  constant 

temperature.  H.  C. 

Permeability  of  Precipitated  Membranes.  By  J.  H.  Meekbcrg 
(Zeit.  physikal.  Chem.,  11,  446 — 448). — The  author  has  repeated  some 
of  Tammann's  experiments  on  the  permeability  of  certain  precipitated 
membranes  to  dyes,  choosing  those  examples  which  in  Tamrnann's 
hands  gave  results  contradictory  to  the  "molecular  sieve  theory" 
(Abstr.,  1892,  1383).  The  conditions  of  experiment  were  so  far 
altered  that  the  dyes  were  only  added  to  the  liquid  on  one  side  of  the 
membrane  after  the  membrane  itself  was  completely  formed.  The 
results  were  occasionally  irregular,  but  on  the  whole  were  in  harmony 
with  the  "molecular  sieve  theory."  J.  W. 

Cyclical  Equilibria.  By  M.  Wildermann  (Zeit.  physikal.  Chem., 
11,  407 — 425). — The  main  object  of  the  present  paper  was  to  prove 
the  deduction  made  by  Ostwald  from  a  study  of  the  properties  of  the 
factors  of  chemical  energy,  that  two  substances  or  groups  of  sub- 
stances which  are  each  in  equilibrium  with  a  third  are  in  equilibrium 
with  one  another.  A  heterogeneous  system  consisting  of  two  liquids, 
bromine  and  water,  which  are  but  little  soluble  the  one  in  the 
other,  was  selected,  and  free  acids  or  salts  soluble  in  the  water,  but 
not  in  the  bromine,  were  afterwards  introduced.  The  bromine 
dissolves  in  very  different  amounts  in  the  different  solutions,  but  the 
concentration  of  the  vapour  above  the  solutions  always  remains  the 
same,  and  equal  to  that  which  it  shows  when  water  alone  is  taken. 
The  chemical  potential  of  the  common  constituent,  the  bromine, 
remains  the  same  in  all  three  parts  of  the  different  systems,  and  this 
may  be  regarded  as  proving  the  deduction  above  given.  H.  C. 
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Laboratory  Buraer.  By  N.  Teclu  (/.  pr.  Ghem.  [2],  47,  535— 
536). — A  description  of  an  improvement  in  the  new  barner  previously 
described  (Abstr.,  1892,  768),  designed  for  the  simultaneous  regula- 
tion of  the  flow  of  gas  and  air,  A.  G.  B. 

Light  Petroleum  Burner.  By  G.  Barthel  (Ber.,  26, 1179—1180). 
— Tlie  author  describes  a  light  petroleum  burner  consisting  of  a  cir- 
cular reservoir  with  two  tubes  at  opposite  sides  ;  one  is  situated  at  the 
upper  end,  and  is  connected  with  a  small  hand  bellows,  by  means  ot* 
wliich  the  petroleum  is  forced  through  the  second  tube,  which  is  at 
the  lower  end  of  the  reservoir,  and  is  bent  at  a  right  angle;  the 
petroleum  is  vaporised  in  the  tube,  the  vapour  mixes  with  air,  and 
is  burnt  in  an  ordinary  Bunsen's  burner.  The  reservoir  is  stated  not 
to  become  unduly  heated,  and  there  is  no  danger  of  explosion.  For  a 
flame  10  cm.  high,  40  grams  of  petroleum  per  hour  are  required ; 
for  one  20  cm.  high,  135  grams.  Iron  wirC;  03  mm.  in  diameter, 
readily  burns  with  scintillation,  and  platinum  wire,  O'l  mm  diameter, 
quickly  fuses.  J.  B.  T. 

Clay  Filters.  By  W.  Pukall  (Ber.,  26,  1159— 1172).— A 
description  of  clay  fi^lters  made  by  the  Royal  Porcelain  Manufactory, 
Berlin.  They  are  made  of  unglazed,  hard-baked  clay,  so  hard  that 
steel  will  not  scratch  them,  endure  a  pressure  of  several  atmospheres 
without  breaking,  and  are  attacked,  only,  and  then  but  to  a  very 
slight  extent,  by  hot  concentrated  sulphuric  acid,  or  caustic  soda. 
They  are  made  in  the  shape  of  a  flask  with  flattened  bottom,  of 
capacity  50,  135,  and  1000  c.c.  in  the  respective  sizes,  and  as  cylinders 
19  cm.  long,  of  50  c.c.  capacity.  These  filter  at  the  rate  of,  roughly, 
4900,  8600,  29,600,  and  5950  c.c.  of  pure  water  per  hour  respectively, 
with  a  difference  of  pressure  of  700 — 720  mm  ;  the  rate  is  not  much 
less  when  a  turbid  mixture  is  filtered  instead  of  pure  water.  The 
filtration  is  very  perfect ;  from  water  containing  barium  sulphate  pre- 
cipitated in  the  cold,  or  stannous  sulphide,  perfectly  clear  filtrates 
were  obtained,  and  the  complete  washing  of  the  precipitate  was 
effected  in  from  three-fifths  to  two-fifths  of  the  time  required  with  a 
folded  filter.  From  milk  and  starch-solution  perfectly  clear  filtrates 
were  also  obtained,  but  these  became  somewhat  turbid  on  standing. 
The  filter  is  usually  immersed  in  the  liquid  to  be  filtered,  and  con- 
nected, several  at  once  if  required,  with  a  large  exhaustion- vessel, 
into  which  the  clear  filtrate  runs  ;  this  vessel  is  exhausted  by  means 
of  a  water-pump,  and  then  left  to  itself,  a  great  saving  of  the  water 
used  by  the  pump  is  thus  effected,  as  compared  with  the  ordinary 
method  of  filter-pump  filtration.  The  filters  may  be  cleaned  for 
further  use  by  rubbing  with  sand,  or,  if  this  is  not  successful,  by 
dipping  in  strong  acids.  If  they  have  been  used  for  filtering  oil,  for 
which  they  are  also  adapted,  they  may  be  cleaned  bj  ignition  in  a 
muffle.  C.  F.  B. 

Hygroscopic  Properties  of  Textile  Fabrics.  By  T.  Schloesing, 
Jun.  (Gompt.  rend.,  116,  808 — 812). — The  author  considers  that  m 
determinations  of  the  hygroscopic  properties  of  various  compounds 
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sufficient  attention  has  not  been  given  to  the  influence  of  temperature 
and  the  coefficient  of  saturation  of  the  atmosphere.  In  the  case  of 
cotton,  wool,  merino,  and  silk,  however,  the  influence  of  temperature, 
although  distinct,  is  comparatively  small,  and  this  seems  to  be  trae 
also  of  some  other  materials.  Curves  are  given  showing  the  relation 
between  the  temperatures  and  the  quantity  of  water  absorbed  hj  the 
textile  fabrics  specified,  when  they  are  allowed  to  remain  for  a  long 
time  in  contact  with  air  having  a  known  coefficient  of  saturation. 

C,  H.  B. 
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Hydrogen  Peroxide  Solutions.  By  H.  P.  Talbot  and  H.  R. 
MooDV  (./.  Anal.  Chem.,  6,  650 — 661). — Commercial  solutions  of 
hydrogen  peroxide  were  found  to  contain  hydrochloric,  sulphuric, 
phosphoric,  and  hydro fluosilicic  acid,  besides  sugar,  glycerol,  barium, 
calcium,  aluminium,  and  magnesium ;  in  no  case  was  a  sample 
obtained  sufficiently  pure  for  direct  use  in  analysis.  To  purify  a  com- 
mercial solution,  it  was  mixed  with  10  per  cent,  alcohol,  and  barium 
hydroxide  in  powder  added  to  distinctly  alkaline  reaction,  filtered,  and 
the  filtrate  treated  with  a  slight  excess  of  sulphuric  acid  ;  the  filtrate, 
after  this  treatment,  contained  0*008  per  cent,  of  silica,  instead  of  0*028 
originally  present.  The  alcohol  was  then  removed  by  distillation 
under  diminished  pressure.  Solutions  of  hydrogen  peroxide  may  be 
concentrated  by  evaporation  under  diminished  pressure  ;  the  loss  of 
hydrogen  peroxide  under  a  pressure  of  30  mm.  only  amounts  to 
5  per  cent,  when  the  quantity  which  has  distilled  over  is  also  taken 
into  account.  In  this  manner  solutions  of  such  a  concentration  were 
obtained  that  when  unit  volumes  were  mixed  with  permanganate 
solution,  588  vols,  of  oxygen  were  evolved;  whilst  the  distillates 
similarly  treated  evolved  19  vols,  of  oxygen.  When  hydrofluosilicic 
acid  is  present,  it  decomposes,  and  the  silicon  fluoride  evolved  reacts 
with  the  distillate,  forming  silicic  and  hydrofluosilicic  acid.  The 
statement  that  pure  hydrogen  peroxide  solution  has  an  acid  reaction 
is  incorrect. 

For  many  purposes,  a  sufficient  purification  is  effected  by  neutral- 
ising with  potash,  and  allowing  the  precipitate  of  silica,  potassium 
silicofluoride,  &c.,  to  settle ;  the  supernatant  liquid  is  then  decanted 
through  a  ribbed  filter.  About  0*5  per  cent,  of  sulphuric  acid  should 
be  at  once  added  to  the  filtered  liquid  to  prevent  decomposition. 

A.  R.  L. 

Preparation  of  Perchloric  acid.  By  R.  Caspari  (Zeit.  angw, 
Chem.,  1893,  68— 74).— See  this  vol.,  ii,  390. 

Decomposition  of  Gaseous  Hydrogen  Iodide  by  Heat.    By 

M.  BoDENSTEiN  and  V.   Meyer  (5er.,  26,   1146—1159). — Although 
the  course  of  chemical  reactions  which  take  place  in  solutions  has  in 
VOL.  Lxiv.  ii.  28 
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many  cases  been  studied  witli  great  exactitude,  the  difficulties  in  the 
way  of  applying  accurate  measurement  to  changes  taking  place  in 
gases  are  so  great,  that,  up  to  the  present,  the  only  instance  in  which 
this  has  been  successfully  accomplished  is  that  of  the  combination  of 
hydrogen  with  chlorine,  in  the  classical  investigation  of  Bunsen  and 
Roscoe,  36  years  ago.  To  obtain,  if  possible,  some  further  data  with 
regard  to  the  course  of  chemical  change  in  gases,  the  authors  have 
been  led  to  study  a  reaction  which,  unlike  the  one  above  quoted,  is 
of  a  reversible  character,  and  in  which,  therefore,  the  establishment 
of  a  condition  of  equilibrium  will  be  in  no  way  influenced  by  such 
disturbing  circumstances  as  are  found  to  arise  in  other  cases.  The 
reaction  selected  was  the  decomposition  of  hydrogen  iodide. 

That  this  reaction  is  of  a  reversible  nature  is,  of  course,  well 
known,  but  the  authors  were  surprised  to  find  with  what  ease  com- 
bination between  hydrogen  and  iodine  takes  place,  on  merely  heating 
the  two  together,  and  in  the  absence  of  platinum  or  any  other  con- 
densing agent.  If  a  sealed  tube,  filled  with  hydrogen  and  containing 
a  little  iodine,  is  heated  in  sulphur  vapour,  formation  of  hydrogen 
iodide  in  considerable  quantity  takes  place.  The  gas  is  also  far  more 
stable  than  has  hitherto  been  supposed,  as  a  sample  of  the  pure  gas 
was  heated  for  a  whole  day  in  the  vapour  of  boiling  aniline  without 
being  in  the  least  decomposed.  Decomposition,  at  any  rate  of  the 
pure  gas,  cannot  therefore  be  said  to  commence  at  180°,  as  is  usually 
stated.  The  pure  gas  is,  however,  sensitive  to  the  action  of  light. 
In  bulbs  which  were  exposed  for  10  days  to  the  direct  action  of  sun- 
light, 58  per  cent,  of  the  gas  was  found  to  have  suffered  decomposi- 
tion, and  in  bulbs  freely  exposed  to  sunlight  throughout  the  whole  of 
the  summer,  99  per  cent,  of  the  gas  was  decomposed.  The  decom- 
position, although  slow,  is  practically  complete. 

Hydrogen  iodide,  prepared  from  phosphorus  iodide,  cannot,  with 
the  utmost  care,  be  completely  purified  from  traces  of  phosphorus 
compounds.  The  gas  used  in  these  investigations  was  therefore  pre- 
pared by  the  direct  union  of  hydrogen  with  iodine  in  the  presence  of 
platinised  asbestos.  It  was  passed  into  wafer  until  this  was  com- 
pletely saturated,  and  by  gently  heating  this  solution  the  gas  was 
again  obtained.  It  was  then  freed  from  moisture  by  means  of 
phosphoric  anhydride,  and  from  iodine  by  means  of  red  phosphorus. 
The  gas  was  passed  into  glass  bulbs  provided  with  lateral  capillary 
tubes,  similar  to  those  used  by  Krause  and  Meyer,  in  their  investigra- 
tion  on  the  combustion  of  gaseous  mixtures  (Abstr.,  1891,  1158). 
The  bulbs  had  been  previously  completely  freed  from  air  by  passing 
hydrogen  through  them  for  20  hours,  with  occasional  heating  to  dull 
redness.  When  filled  with  pure  hydrogen  iodide,  the  bulbs  were  sealed, 
and  then  submitted  to  the  desired  temperature  by  placing  them  in  the 
vapour  of  some  liquid  of  known  boiling  point.  After  being  allowed 
.to  cool,  they  were  opened  below  the  surface  of  a  solution  of  potassium 
hydroxide  of  sp.  gr.  1*28,  which  had  been  previously  boiled  to  free 
it  from  air ;  in  this,  hydrogen  is  practically  insoluble.  The  volume 
of  the  gas  (hydrogen)  remaining  unabsorbed  showed  to  what  extent 
the  hydrogen  iodide  had  suffered  decomposition. 

As  eventually  the  direct  formation  of  hydrogen  iodide  from  its 
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elements  under  the  conditions  of  the  decomposition  was  also  studied, 
it  became  necessary  to  introduce  equivalent  quantities  of  hydrogen 
and  iodine  into  sealed  tubes.  This,  at  first  sight,  difficult  operation 
was  effected  by  taking  glass  tubes  of  about  30  c.c.  capacity,  and 
introducing  into  each  the  necessary  quantity  of  iodine  contained  in  a 
melting  point  tube.  They  were  then  filled  with  pure  hydrogen, 
rarefied  to  J  atm.,  and  sealed.  These  tubes  were  then  submitted  to  a 
process  similar  to  that  above  described. 

Experiments  were  first  made  in  the  vapour  of  boiling  sulphur 
(448°),  retene  (394°),  and  mercury  (350°).  As  means  from  several 
experiments  in  each  case,  the  following  numbers  were  obtained : — 


Temperature  of 


Relative  amount  of  HI  decomposed, 
determined 


boiling  By  decomposition.  By  direct  union. 

Sulphur 448°  0-2150  0-2104 

Retene 394  0-1957  — 

Mercury 350  0-1731  0-1738 

Decomposition  experiments  were  then  made  in  diphenylamine  vapour 
(310°),  and  gave  as  the  relative  amount  of  hydrogen  iodide  decomposed, 
0'1669,  in  place  of  the  expected  number  of  0-1550,  calculated  from 
the  above  determinations.  The  difference  between  the  observed  and 
calculated  result  in  this  case  may  be  explained  on  thermodynamical 
grounds.  The  heat  of  formation  of  hydrogen  iodide  is  at  ordinary 
temperatures  negative,  but  from  the  fact  that  the  decomposition  at 
high  temperatures,  350 — 448°,  increases  with  rising  temperature,  it 
follows  from  Van't  Hoff's  principle,  that  the  heat  of  formation  at 
these  temperatures  is  positive.  There  must,  therefore,  be  a  tem- 
perature at  which  the  heat  of  formation  is  zero,  and  at  which  also 
the  decomposition  is  at  a  minimum.  The  point  obviously  lies  between 
310°  and  350°,  and  according  to  a  preliminary  calculation  from  the 
above  results  is  at  324°. 

Since  the  above  determinations  show  that  regular  conditions  of 
equilibrium  were  in  each  case  attained,  and  preliminary  experiments 
rendered  it  probable  that  these  were  only  gradually  established, 
attempts  were  also  made  to  study  the  decomposition  as  a  time  reaction. 
These  proved  to  be  perfectly  successful,  as  it  was  found  that  two 
bulbs  heated  for  the  same  length  of  time  at  the  same  temperature 
always  gave  the  same  result.  The  results  were  calculated  by  means 
of  the  formulas  : — 

For  the  decomposition  . .      f?^  =  C(l  -  x)''  -  C'/|Y. 

For  the  combination ....      ^^  =  C'l^^-^  f  -  Cx\ 

do  V      2     / 

These  by  integration  gave  equations  from  which  the  constants  C 
and  C  could  be  calculated.  The  consiancy  in  the  values  actually 
obtained  for  each  of   the  above  temperatures  of  experiment  shows 

28—2 
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that  in  the  case  of  the  decomposition  of  hydrogen  iodide  by  heat  the 
change  is  one  which  takes  place  in  a  perfectly  regular  manner. 

H.  C. 
Azoimide  from  Hydrazine  Hydrate  and  Nitrous  acid.  By  T. 
CuRTius  {Ber.,  26,  1263). — A  dilute  solution  of  azoimide  may  be  con- 
veniently prepared,  as  a  lecture  experiment,  by  passing  the  nitrous 
fumes  from  the  action  of  nitric  acid  on  arsenious  anhydride  into  a 
cooled,  dilute,  aqueous  solution  of  hydrazine  hydrate  until  a  per- 
manent evolution  of  gas  begins ;  or,  better,  by  condensing  the  nitrous 
fumes  on  lumps  of  ice,  and  adding  the  blue  liquid  to  the  hydrazine 
hydrate  until  the  evolution  of  gas  begins.  C.  F.  B. 

New  Synthesis  of  Azoimide.  By  T.  Curtius  (Ber.,  26, 1263 — 
1271).— See  this  vol.,  i,  463. 

Hyponitrous  acid.  By  C.  Paal  (Ber.,  26,  1026—1028 ;  compare 
W.  Wislicenus,  this  vol.,  ii,  318). — By  the  action  of  silver  nitrite  on 
hydroxylamine  hydrochloride  in  aqueous  (2  per  cent.)  solution  at  C, 
no  evolution  of  gas  occurs,  and  the  liquid  appears  to  contain  hydr- 
oxylamine nitrite  ;  after  separation  from  the  silver  chloride,  the  clear 
solution  is  treated  with  silver  nitrate  and  dilute  ammonia  until  no 
further  precipitate  is  formed ;  the  insoluble  portion  is  washed  with 
water  and  dissolved  in  dilute  nitric  acid ;  on  the  addition  of  am- 
monia, an  additive  compound  of  silver  nitrite  and  silver  hyponitrite,. 
AgoN202,2AgN02,  is  precipitated ;  it  is  deposited  from  solution  in 
dilute  ammonia  in  small,  yellow,  granular  crystals  which  readily 
blacken  in  the  dark. 

By  the  action  of  nitrous  acid  on  benzylhydroxylamine,  benzyl 
alcohol  is  formed.  J.  B.  T. 

Constitution  of  Bleaching  Powder.  By  J.  Mijers  (Zeit.  anorg. 
Chem.,  3,  186 — 192). — A  reply  to  the  criticisms  of  Lunge  (this  vol., 
ii,  277)  on  the  author's  previous  paper  on  this  subject  (this  vol., 
ii,  209).  A.  G.  B. 

Formula  of  Bleaching  Powder.  By  G.  Lunge  (Zeit.  anorg, 
Chem.,  3,  351— 352).— The  author  prefers  to  write  CaOCl2,H20, 
instead  of  Ca(OH)2Cl2,  as  the  formula  of  bleaching  powder  (compare 
this  vol.,  ii,  209).  J.  W. 

Silicon.  By  H.  N.  Warren  (Ghem.  News,  67,  136—137).— 
Aluminium,  in  pieces  the  size  of  a  walnut,  is  introduced  into  a  clay 
crucible  containing  a  fused  mixture  of  4  parts  of  potassium  silico- 
fluoride,  1  part  of  potassium  chloride,  and  2  parts  of  potassium 
carbonate,  and  when  the  violent  reaction  has  subsided,  the  mass  is 
heated  to  whiteness  for  five  minutes.  When  cool,  the  crucible  is 
smashed;  the  button,  carefully  detached  from  adhering  slag,  is 
placed  in  a  plumbago  crucible  with  12  parts  by  weight  of  aluminium 
and  2  of  tin,  and  covered  with  a  layer  of  sodium  silicate ;  the 
mixture  is  submitted  for  two  hours  to  the  strongest  heat  obtainable. 
When  cold,  the  piece  of  aluminium  is  broken,  when  the  new  modifica- 
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tion  of  silicon  is  found  in  large,  lustrous,  infusible,  oblique  octa- 
hedrons, insoluble  in  all  acids  except  hydrofluoric.  D.  A.  L. 

Distribution  of  Calcium  and  Magnesium  in  Nature.      By 

N.  LuBAviN  (/.  Buss.  Chem.  Soc,  24,  389— 423).— The  author  dis- 
cusses the  comparative  distribution  of  calcium  and  magnesium  in 
the  animal,  vegetable,  and  mineral  kingdoms,  using  the  analytical 
data  that  have  appeared  in  the  Jahreshericht  from  1857  to  1886.  The 
solid  crust  of  the  earth  contains  more  calcium  than  magnesium. 
Meteorites,  on  the  other  hand,  contain  more  magnesium  than  calcium. 
Magnesium  is  contained  in  greater  quantity  in  sea-water,  most 
mineral  springs,  and  in  some  lakes  of  Central  Asia  and  Western 
Siberia ;  whilst  in  river  water  calcium  prevails.  In  general,  plants 
contain  more  calcium  than  magnesium,  exceptions  being  found  in 
cereals,  some  parts  of  the  potato  and  beet,  and  in  certain  maritime 
plants.     Animals  also  contain  calcium  in  preponderating  quantity. 

The  author  has  made  several  series  of  experiments  on  the  solubility 
of  calcium  and  magnesium  carbonates  in  water,  and  in  salt  solutions, 
as  well  as  on  the  double  decomposition  of  the  chloride  of  one  metal 
and  the  carbonate  of  the  other.  The  following  table  contains  the 
solubilities  at  26°,  expressed  in  parts  of  metallic  oxide  in  100  parts 
of  solution. 

In  2-525  per  cent. 
In  water.  solution  of  NaCl. 

Precipitated  MgCOa.SH^O  . .  00812  01250 

Magnesite 0'0027  0-0048 

Precipitated  CaCOs 00005  0-0037 

Calcspar 0-0027  0-0053 

Calcium  carbonate,  whether  natural  or  precipitated,  is  not  decom- 
posed appreciably  at  ordinary  temperatures  by  a  solution  of  mag- 
nesium chloride,  but  magnesium  carbonate  is  completely  converted 
into  magnesium  chloride  by  a  solution  of  calcium  chloride,  the  length 
of  time  required  for  the  conversion  depending  on  the  strength  of  the 
calcium  chloride  solution  (compare  Bothamley,  Trans.,  1893,  696). 

J.  W. 

Double  Fluorides.  By  H.  v.  Helmholt  {Zeit.  mwrg.  Chem.,  3, 
115 — 152). — The  author  has  prepared  double  fluorides  of  ammonium 
and  other  metals  by  dissolving  the  hydroxide  of  the  metal  in  am- 
monium fluoride  and  evaporating  to  crystallisation. 

Most  of  the  salts  which  he  describes  have  been  prepared  before 
(compare  Wagner,  Abstr.,  1886,  670)  ;  the  following  must  now  be 
added  to  the  list : — The  beri/llmm  salt,  BeF2,2NH4F,  crystallises  in 
small,  colourless  needles  and  prisms ;  the  cadmium  salt,  CdF2,NH4F, 
is  a  white,  crystalline  precipitate ;  the  copper  salt,  CuF2,2]S'H4F,2H20, 
forms  blue  crystals ;  the  antimony  salt,  SbF3,2N'H4F,  crystallises  in 
laminae;  the  bismuth  salt,  BiFsjNHiF,  forms  transparent  crystals. 
Of  these,  the  copper,  bismuth,  and  cadmium  salts  are  insoluble  in 
water. 

The  salts  CuFojKF;  CaF2,'RbF ;  and  CuF2,NH4F,2iH20  were  also 
prepared.  A.  G.  B. 
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Dehydration  of  Cupric  Hydroxide  and  its  Basic  Salts.  By 
B.  KosMANN  {Zeit.  anorg.  Ghem.,  3,  371 — 376). — The  author  en- 
deavours to  deduce  the  results  obtained  by  Spring  and  Lucion  (this 
vol.,  ii,  210)  from  thermochemical  principles.  J.  W. 

Nitrocopper.  By  P.  Sabatier  and  J.  B.  Senderens  (Corrvpt, 
rend. J  116,  756 — 758). — Nitrocopper  is  obtained  by  passing  nitric 
peroxide  at  25 — 30°  over  finely  divided  copper,  obtained  by  the 
reduction  of  cupric  oxide  by  means  either  of  hydrogen  or  of  carbonic 
oxide.  Whether  prepared  with  pure  nitric  peroxide,  or  with  the 
peroxide  diluted  with  nitrogen,  it  has  the  composition  CU2NO2.  A 
small  quantity  of  copper  oxide  is  formed,  the  proportion  increasing 
with  the  temperature  at  which  the  reaction  takes  place.  Although 
stable  in  dry  air,  the  nitrocopper,  as  previously  stated,  decomposes 
into  copper  and  nitric  peroxide  above  90°,  and  is  violently  decom- 
posed by  water,  with  evolution  of  pure  nitric  oxide  and  formation  of 
a  solution  of  copper  nitrite  and  nitrate.  Hydrogen  has  no  action  in 
the  cold,  but  if  the  temperature  is  rapidly  raised  to  about  180°,  am- 
monium nitrite  and  free  ammonia  are  formed.  Carbonic  oxide  has 
no  action  in  the  cold,  but,  on  heating,  nitric  peroxide  is  given  off, 
and  reduced  copper  is  left.  Sulphurous  anhydride  has  no  special 
action,  but  on  heating  combines  with  the  nitric  peroxide  that  is 
evolved,  and  forms  the  well-known  crystalline  compound,  a  residue 
of  partially  oxidised  copper  containing  some  copper  sulphate  being 
left.  Chlorine  acts  in  the  same  way  as  on  reduced  copper,  copper 
chlorides  being  formed,  whilst  the  nitric  peroxide  is  given  off.  Gaseous 
ammonia  attacks  the  nitrocopper  immediately  in  the  cold,  with, 
formation  of  water  vapoar  and  white  fumes  of  ammonium  nitrite  and 
nitrate,  the  mass  then  suddenly  becoming  incandescent  with  forma- 
tion of  large  quantities  of  ammonium  salts,  whilst  a  residue  con- 
taining copper  and  amnionio-copper  oxides,  but  no  copper  nitride,  is 
left.  Hydrogen  sulphide  reacts  with  nitrocopper  at  the  ordinary 
temperatni'e,  with  formation  of  water  and  sulphur,  and,  finally,  of 
bright  blue  cuprous  sulphide. 

Nitrocopper,  in  many  reactions,  behaves  as  if  the  copper  and  the 
nitric  peroxide  were  intimately  associated  together,  but  each  re- 
tained its  own  properties.  It  can  therefore  be  used  in  many  reactions 
in  place  of  nitric  peroxide.  C.  H.  B. 

Solubility  of  Mercuric  Iodide  in  Diiodomethane.    By  J.  W. 

Betgers  {Zeit.  anorg.  Cliem.,  3,  252 — 253). — Diiodomethane  (lOQ 
parts  by  weight)  dissolves  2"5  parts  of  mercuric  iodide  at  15°,  16*6 
parts  at  100°,  and  58  parts  at  180°.  On  slowly  cooling  the  saturated 
solution,  it  deposits  large,  rhombic  plates  of  the  yellow  modification, 
whilst  by  further  cooling,  especially  in  the  presence  of  some  of  the 
ready  formed  substance,  quadratic  crystals  of  the  red  modification  are 
obtained.  A.  R.  L. 

Action  of  Charcoal  on  Solutions  of  the  Salts  of  the  Rare 
Earths.  By  K.  Hofmann  and  G.  Keijss  {Zeit.  anorg.  Chem.,  3,  89 — • 
91). — The  neutralised  hydrochloric  acid  solution  of  the  rare  earths 
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was  heated  on  the  water-bath  with  purified  animal  charcoal,  in  the 
expectation  that  the  feebler  bases  would  be  precipitated  on  the 
surface  of  the  charcoal.  This  was  subsequently  incinerated,  and  the 
residual  oxide  was  purified  by  conversion  into  oxalate.  The  equivalent 
of  the  metal  contained  in  this  oxide  was  R'"  :=  155"94!,  that  of  the 
original  having  been  138 '7. 

Animal  charcoal  cannot  be  completely  freed  from  phosphate,  which 
vitiates  the  results.  A  sugar  charcoal  was  therefore  prepared.  This, 
when  submitted  to  the  treatment  described  above,  separated  an 
earth  which  had  the  equivalent  R'"  ==  134'4,  that  in  the  original 
earth  having  been  116'8.  In  another  experiment,  an  yttria  of 
R'"  =  93'03  yielded,  by  a  single  treatment  with  charcoal,  an  earth 
giving  R'"  =  96.  Such  a  result  could  not  be  achieved  by  a 
single  precipitation  with  aniline.  The  amount  precipitated  is,  how- 
ever, very  small ;  for  instance,  8  grams  of  charcoal  only  separated 
0*05  gram  from  2  grams  of  earth.  A.  G.  B. 

Behaviour  of  the  Gadolinite  Earths  with  Potassium  Chrom- 
ate.  By  Gr.  Kkuss  and  A.  Loose  (Zeit.  anorg.  Ghem.,  3,  92 — 107). — 
The  earth  used  in  this  investigation  was  prepared  from  gadolinite  by 
a  preliminary  fractionation  with  ammonia  (Abstr.,  1891,  1424),  fol- 
lowed by  a  precipitation  of  the  nitrates  of  the  middle  fraction  with 
potassium  sulphate,  and  the  further  fractionation  of  the  earths  left  in 
solution  by  ignition  of  their  nitrates.  The  fraction  submitted  to 
treatment  with  potassium  chromate  had  an  equivalent  of  R'"  =  102. 
A  solution  of  the  nitrate  was  mixed  with  potash  until  there  was  a 
slight  precipitate,  which  was  filtered  off.  Potassium  chromate  was 
added  and  the  mixture  warmed  as  long  as  the  precipitate  increased ; 
the  solution  became  red  from  the  production  of  potassium  dichromate. 
The  precipitated  chromate  was  dissolved  in  hydrochloric  acid,  reduced 
by  alcohol,  nearly  neutralised  by  ammonia,  and  precipitated  as 
oxalate.  The  filtrate  from  the  chromate  was  again  treated  as  described 
above;  three  such  fractions  were  prepared.  The  first,  contrary  to 
expectation,  gave  a  brown  oxide,  showing  the  presence  of  much 
didymium,  the  strongest  of  these  bases;  it  had  the  equivalent 
R'"  =  115-6  ;  the  second  and  third  fraction  gave  lighter  oxides  and 
had  the  equivalents  R'"  =  111  and  104*3  respectively.  Spectroscopic 
examination  of  the  three  fractions  showed  that  the  first  was  rich  in 
didymium  and  erbium,  which  are  respectively  the  strongest  and 
weakest  of  these  bases,  whilst  yttria  appeared  in  the  following  frac- 
tions. It  thus  seemed  probable  that  didymium  was  thrown  down  as 
chromate,  and  the  erbium  as  basic  chromate  or  free  base,  accounting 
for  the  production  of  potassium  dichromate. 

Further  experiments  showed  that  an  approximate  separation  of 
didymium  could  be  effected  by  precipitation  with  potassium  chromate 
in  a  cooled  solution,  leaving  the  erbium  to  be  precipitated  on  heating, 
together  with  more  didymium,  as  basic  chromates. 

A  preparation  of  didymium  oxide,  obtained  by  repeated  precipita- 
tion with  potassium  chromate  in  the  cold  until  the  erbium  lines  dis- 
appeared from  the  spectrum,  gave  an  equivalent  R'"  =  145*3,  a 
result  probably  too  high,  but  explicable  in  part  by  the  fact  that  it 
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contained  excess  of  oxygen,  indicated  by  its  brown  colour.  A  heating 
in  hydrogen  showed  that  0*5  per  cent,  oxygen  had  been  absorbed  in 
excess.  The  precipitate  was  proved  to  be  a  didyminm  chromate,  and 
not  a  double  potassium  salt.  A.  G.  B. 

Action  of  Aniline  and  Aniline  Hydrochloride  on  the  Gad- 
olinite  Earths.  By  G.  Kruss  (Zeit.  anorg.  Chem.,  3,  108 — 114).— 
The  fractionation  of  these  earths  by  aniline  has  been  already  dealt 
with  (Abstr.,  1891,  1425).  If  the  bases  can  be  fractionally  displaced 
from  their  chlorides  by  aniline,  it  follows  that  the  hydroxides  must 
be  fractionally  soluble  in  aniline  hydrochloride.  The  best  method  of 
applying  this  principle  is  to  acidify  the  solution  of  the  chlorides  of 
the  earths  with  hydrochloric  acid,  to  add  a  quantity  of  aniline  about 
equivalent  to  the  earths  in  solution,  and  then  ammonia  equivalent  to 
the  quantity  of  earth  which  it  is  desired  to  precipitate  ;  after  warm- 
ing for  If  hours  at  80°,  the  precipitate  is  filtered  off  through  a  dry 
filter.  If  it  be  required  to  separate  the  feeble  bases  from  the  stronger, 
only  a  little  ammonia  is  added,  so  that  the  precipitate  may  contain 
only  the  feeblest  bases  ;  if,  on  the  other  hand,  the  strongest  bases  are 
x'equired,  much  ammonia  is  added,  so  as  to  leave  these  only  in  solu- 
tion. The  author  designates  the  former  process  "aniline  precipita- 
tion," and  the  latter  "  aniline  solution."  The  method  will  be  further 
developed.  A.  G.  B. 

Erbia.  By  G.  Keuss  (Zeit.  anorg.  Chem.,  3,  353— 369).— If 
ytterbium  earths  containing  erbium  are  submitted  to  fi^ctionation 
by  decomposition  of  the  nitrates  by  heat,  or  by  the  action  of  aniline 
or  aniline  hydrochloride,  and  if  those  fractions  are  considered  as 
erbium  earths  which  have  an  equivalent  Er'"  =  166 — 168  and  show 
the  absorption  lines  X  =  654*7  and  Xi  =  523*1,  then  an  apparently 
homogeneous  oxide  is  obtained,  with  the  properties  ascribed  by  Cleve 
to  erbia.  The  same  result  is  reached  if  fractional  decomposition  of 
the  nitrates  by  heat  alone  is  pursued  far  enough.  When,  however, 
apparently  all  the  ytterbium,  holmium,  terbium,  and  yttrium  have 
been  removed  by  the  above  methods,  and  an  erbium  with  a  constant 
equivalent  has  been  obtained,  it  is  possible,  by  fractionation  with 
aniline  hydrochloride,  to  decompose  the  earth  further  into  substances 
with  different  equivalents.  Erbia  is  therefore  not  a  homogeneous 
earth,  but  consists  of  several  substances,  further  researches  on  which 
are  promised  by  the  author.  J.  W. 

Behaviour  of  Aluminium  towards  Mercuric  Salts.  By  J. 
Klaudt  (Chem.  Gentr.,  i,  1893,  201;  from  Bep,  Pharm.,  3,  89).— 
When  aluminium  is  brought  into  an  aqueous  solution  of  mercuric 
chloride,  aluminium  amalgam  is  first  formed,  and  subsequently  it  is 
decomposed  by  the  water,  the  aluminium  being  converted  into  chloride. 
When  aluminium  is  added  to  a  concentrated  alcoholic  solution  of 
mercuric  chloride,  a  very  energetic  reaction  ensues;  mercury  is  first 
deposited  on  the  aluminium,  which  latter  slowly  dissolves.  When 
the  mixture  is  warmed,  the  reaction  becomes  violent  enough  to  cause 
the  alcohol  to  boil,  and  when  the  reaction  is  complete,  a  small  quantity  of 
gas,  probably  hydrogen,  is  evolved.    Ethyl ic  chloride  was  not  detected. 
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Towards  the  end  of  the  reaction  only  is  the  alcohol  decomposed, 
whilst  the  excess  of  aluminium  dissolves  as  basic  chloride.  Tho 
amalgam  produced  at  the  first  stage  contained  1  part  of  mercury  and 
36'1  parts  of  aluminium.  Other  mercuric  salts  behave  in  the  same 
manner  as  the  chloride,  and  the  amalgam  is  formed  when  chloroform 
or  aldehyde  is  used  as  solvent.  The  amalgam  has  a  great  affinity  for 
oxygen ;  it  quickly  becomes  heated  to  80"  on  exposure  to  the  air,  decom- 
poses water,  reduces  potassium  dichromate,  permanganate,  ferricyan- 
ide,  indigo,  nitrobenzene  (in  alkaline  solution),  and  precipitates  electro- 
positive metals  from  their  solutions.  It  dissolves  readily  in  acids  and 
alkalis,  does  not  decompose  absolute  alcohol,  decomposes  dilute  alcohol 
only  to  a  slight  extent,  and  is  indifferent  towards  hydrocarbons. 

A.  R.  L. 
Volatility  of  Manganese  at  High  Temperatures.  By  R. 
LoRENZ  and  F.  Heusler  (Zeit.  anorg.  Ghem.,  3,  225 — 229). — The 
iiuthors  confirm  the  observations  of  Quntz  concerning  the  non- 
oxistence  of  a  manganese  carbonyl  at  temperatures  comparable  with 
those  at  which  ferrocarbonyl  and  nickel  carbonyl  are  formed  (Abstr., 
1892,  568).  When  manganese  carbide,  MugC,  was  heated  to  white- 
ness in  a  current  of  carbonic  oxide,  the  metal  was  melted  and  the 
walls  of  the  tube  were  covered  with  finely-divided  manganese.  But 
this  was  not  due  to  the  formation  of  a  manganese  carbonyl,  for  the 
.same  result  was  obtained  when  hydrogen  or  nitrogen  was  substituted 
for  carbonic  oxide.  No  absorption  of  the  nitrogen  by  the  metal  was 
observed.  The  authors  conclude  that  manganese  is  volatile  at  a 
temperature  a  little  above  its  melting  point  (compare  Jordan,  Abstr., 
1878,  772).  A.  G.  B. 

Iron  Chlorobromide.  By  C.  Le^^ormand  (Oompt.  rend.,  116, 
820 — 823). — Bromine  acts  very  slowly  on  anhydrous  ferrous  chloride 
at  the  ordinary  temperature,  combination  being  incomplete  even  after 
a  month.  In  sealed  tubes  at  about  100°,  the  result  varies  with  the  pro- 
portion of  bromine  employed.  If  the  chloride  and  the  bromine  are 
mixed  in  the  proportions  2FeCl2 :  Br2,  combination  takes  place,  but 
no  crystals  are  formed ;  if,  however,  the  bromine  is  in  excess,  ferric 
chlorobromide,  FcaCUBrs,  separates  in  volatile  crystals  which  are  in- 
soluble in  excess  of  bromine.  The  crystals  are  lustrous,  and  very 
dark  coloured,  green  by  reflected  light,  and  completely  opaque  even 
in  thin  sections.  They  seem  to  be  hexagonal  tables.  The  compound 
is  very  deliquescent,  and  very  soluble  in  water;  it  also  dissolves 
readily  in  alcohol  or  ether,  and,  by  means  of  the  latter,  can  be 
separated  from  ferrous  chloride.  Chloroform,  benzene,  and  toluene 
also  dissolve  it,  but  carbon  bisulphide  dissolves  only  a  trace.  It  is 
easily  decomposed  by  heating,  but  sublimes  readily  ^hen  heated  in 
a  tube  containing  a  slight  excess  of  bromine. 

When  bromine  is  added  to  ferrous  chloride  solution,  combination 
takes  place  with  considerable  development  of  heat,  and,  after  expul- 
sion of  the  excess  of  bromine,  the  composition  of  the  liquid  agrees  with 
the  formula  FeaCUBrg.  The  solution  is  very  deep  red  when  con- 
centrated, and  yellow  when  dilute.  It  has  an  acid  reaction,  and 
contains  colloidal  ferric  oxide.  C.  H.  B. 
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History  of  Complex  Inorganic  Acids.  By  C.  Friedheim  (Zeif, 
anorg.  Ghem.,  3,  254 — 263). — The  author  replies  to  certain  remarks 
made  by  Kehrmann  (Zeit.  anorg.'  Ghem.,  3,  76)  on  his  previous  paper 
(Abstr.,  1893,  ii,  282).  Finkenermust  be  regarded  as  the  discoverer 
of  this  class  of  compounds.  A.  R.  L. 

Complex  Inorganic  Acids.  By  F.  Kehrmann  (Zeit.  anorg, 
Ghem.,  3,  377 — 379). — A  rejoinder  to  Friedheim. 

Preparation  and  Specific  Gravity  of  Uranium  Dioxide.    By 

W.  F.  HiLLEBRAND  (Zeit.  auovg.  Ghem.,  3,  243— 248).— Wohler  ob- 
tained uranium  dioxide  by  evaporating  a  solution  of  uranium  oxy- 
chloride,  UO2CI25  with  an  excess  of  sodium  and  ammonium  chloride, 
and  fusing  the  residue.  Uhrlaub  (1861)  stated  that  the  product  was 
a  nitrogenous  compound  of  the  formula  U10N4O18.  The  author  finds 
that  when  air  is  completely  excluded  during  the  fusion,  an  almost 
qualitative  yield  of  uranium  dioxide  is  obtained,  and  that  Uhrlaub's 
compound  does  not  exist  or,  at  any  rate,  is  not  obtainable  under  the 
conditions  mentioned.  The  specific  gravity  of  crystallised  uranium 
dioxide  (reduced  to  a  vacuum  and  compared  with  water  at  4°)  is 
certainly  not  lower  than  10"95,  and  is  probably  11.  A.  R.  L. 

Further  Example  of  the  Isomorphism  of  Thorium  and 
Uranium  Dioxides.  By  W.  F.  Hille brand  (Zeit.  anorg.  Ghem.,  3, 
249 — 251). — When  an  oxide  of  uranium  is  fused  with  borax  for  24 
hoars,  and  the  cold  mass  extracted  with  water  and  dilute  acetic  or 
hydrochloric  acid,  jet-black  octahedra  of  uranium  dioxide  are  ob- 
tained. The  appearance  of  the  crystals  is  unaltered  when  thorium 
dioxide  is  one  of  the  constituents  of  the  mixture,  as  the  latter  is 
isomorphous  with  uranium  dioxide.  A.  R.  L. 

Solubility  of  Metallic  Iodides,  &c.,  in  Methylenic  Iodide. 

By  J.  W.  Retgers  (Zeit.  anorg.  Ghem.,  3,  343 — 350). — 100  parts  of 
methylenic  iodide  dissolve  229  parts  of  stannic  iodide  at  10°,  the 
sp.  gr.  of  the  solation  at  that  temperature  being  3*481 .  The  solu- 
bility increases  rapidly  with  rise  of  temperature,  the  stannic  iodide 
separating  on  cooling  as  highly  refractive  octahedra,  with  or  without 
cubic  faces.  Arsenious  iodide  also  dissolves  in  methylenic  iodide  to 
the  extent  of  17'4  parts  in  100  of  solvent.  The  solution  is  dark 
red,  and  has  the  sp.  gr.  3449  at  12°,  the  temperature  of  experimert. 
100  parts  of  methylenic  iodide  dissolve  11*3  parts  of  antimonious 
iodide  at  12°,  giving  a  solution  of  sp.  gr.  3*453.  Bismuth  iodide  is 
much  less  soluble,  only  0*15  part  dissolving  in  100  of  the  solvent  at 
12°.     The  solubility  is  scarcely  aifected  by  a  rise  of  temperature. 

Lead  iodide,  cadmium  iodide,  ferrous  iodide,  thallous  iodide,  mer- 
curous  iodide,  cuprous  iodide,  and  silver  iodide  are  only  dissolved  in 
traces,  if  at  all,  by  methylenic  iodide.  The  boiling  solvent  does  not 
dissolve  the  double  compound  2TiI,Hgl2,  but  partially  decomposes  it 
into  its  constituents. 

10  parts  of  powdered  sulphur  dissolved  in  100  parts  of  methylenic 
iodide   at  10°.     Melted  sulphur  mixes  freely  in  all  proportions  with 
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methylenic  iodide.  100  parts  of  the  same  solvent  dissolve  1'3  parts 
of  selenium,  and  0*1  part  of  tellurium  at  12°.  Iodine  is  very  soluble 
in  methylenic  iodide,  and  so  likewise  is  yellow  phosphorus,  red  phos- 
phorus i3eing  quite  insoluble.  Neither  arsenic  nor  antimony  could  be 
appreciably  dissolved.  J.  W. 

Specific  Gravity  of  Titanium.  By  K.  B.  Hofma^nn  (Ber.,  26, 
1025 — 1026). — The  titanium  employed  was  obtained  as  a  fine  powder 
by  the  action  of  sodium  vapour  on  potassium  titanium  fluoride  in  an 
atmosjDhere  of  hydrogen.  Two  series  of  determinations  made  with 
1'977  grams  and  1'5944  grams  of  the  metal,  and  calculated,  according 
to  Kohlrausch's  formula,  gave  the  sp.  gr.  =  3*4973  and  3*5888  re- 
spectively, of  which  the  author  believes  the  latter  to  be  the  more 
correct  value.     The  atomic  volume  :=  13*4.  J.  B.  T. 

Formation  of  Thiovanadates.  By  G.  Keuss  (Zeit.  anorg. 
Ghem.,  3,  264—266;  compare  Abstr.,  1890,  1381 ;  1891,  989).— By 
fusing  together  vanadic  oxide,  soda,  and  sulphur  until  the  excess  of 
the  latter  is  driven  off,  the  anhydrous  salt  NaaVSaO  (loc.  cit.)  is 
obtained.  A  similar  result  was  obtained  by  Norblad  (  Upsala  JJnivers. 
Arsshrift,  1874).  Potassium  and  ammonium  salts  cannot  be  obtained 
by  the  dry  method  as  they  undergo  decomposition.  A.  R.  L. 

Constitution  of  Inorganic  Compounds.  By  A.  Werner  {Zeit. 
anorg.  Ghem.,  3,  267 — 330). — A  theoretical  paper  devoted  to  the  dis- 
cussion of  the  so-called  ammonio-metallic  compounds.  The  formula 
of  "  platinosodiamine  chloride  "  may  be  written  Pfc(N'H3*N  1X301)2  or 
Pt(NH2Cl']^H4)2.  Jorgensen's  observation  that  tertiary  amines,  as 
well  as  pyridine,  form  compounds  analagous  to  these,  favours  the 
first  formula,  because  although  it  is  conceivable  that  two  residues  of 
ammonia  may  combine  thus  :  ZZNH2'ISrH4,  this  cannot  be  the  case 
with  a  tertiary  amine  in  which  the  whole  of  the  hydrogen  is  replaced 
by  alkyl  groups.  A.  H.  L. 

Composition  of  the  Precipitate  obtained  with  Hydrogen 
Sulphide  in   Solutions  of  Potassium  Iridiochloride.     By  U. 

Antony  (Gazzetta  23,  i,  184— 190).— Berzelius  and  Fehling  (Pehling's 
Handicorterhuch,  .3,  812)  state  that  iridium  bisulphide  is  obtained  by 
the  action  of  hydrogen  sulphide  on  solutions  of  iridic  chloride  or 
potassium  iridiochloride ;  contradictory  observations  are,  however, 
recorded  by  Glaus  (Gmelin-Kraut,  Handbuch,  3,  1311).  The  author 
has,  therefore,  again  investigated  the  action  of  hydrogen  sulphide  on 
solutions  of  potassium  iridiochloride.  Pure  iridium,  prepared  by  the 
author's  method  (Abstr,,  1892,  1285),  was  mixed  with  potassium 
chloride,  and  heated  at  300"  in  a  stream  of  chlorine ;  the  iridio- 
chloride was  then  extracted  with  boiling  water  and  crj^stallised.  On 
passing  hydrogen  sulphide  through  a  2  per  cent,  aqueous  solution  of 
the  salt  at  90 — 100°,  a  brown  precipitate  separated,  and  the  solution 
gradually  lost  its  dark  colour,  but,  even  after  prolonged  passage  of  the 
gas,  it  still  remained  reddish-yellow ;  the  precipitate  was  collected, 
washed  Avith  hydrogen  sulphide  solution,  avoiding  contact  with  the 
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air,  and  dried  at  90°  in  a  stream  of  carbonic  anhydride.  The  powder 
thus  obtained  underwent  no  alteration  in  the  air  and  contained  no  free 
sulphur ;  it  was  analysed  by  roasting  it  to  metal  in  a  stream  of  air, 
and  gave  results  which  in  the  author's  opinion  show  it  to  be  a  mixture 
of  iridium  bisulphide  and  sesquisulphide  approximating  in  composi- 
tion to  2IrS2,Ir2S3.  This  view  is  also  supported  by  the  persistent 
colour  of  the  solution  from  which  the  sulphide  was  precipitated,  the 
sesquisulphide  being  slightly  soluble  in  water.  The  chlorine,  which 
would  be  liberated  if  iridium  sesquisulphide  were  formed,  should 
oxidise  the  hydrogen  sulphide  to  sulphuric  acid,  and  accordingly 
sulphuric  acid  was  found  in  the  solution.  If  the  treatment  with 
hydrogen  sulphide  takes  place  at  20 — 30°,  a  smaller  proportion  of 
sesquisulphide  is  formed,  the  precipitate  approximating  in  composi- 
tion to  6IrS2,Ir2S3;  at  O''  a  still  larger  proportion  of  the  bisulphide  is 
present  in  the  precipitate. 

The  observations  of  the  older  workers  on  this  subject  are  hence 
erroneous.  W.  J.  P. 

Lithium    Iridiochloride    and    Iridium    Bisulphide.    By  U. 

Antony  (Gazzetta,  23,  i,  190 — 194). — Lithium  iridiochloride  may  be 
prepared  by  passing  dry  chlorine  over  a  mixture  of  iridium  with 
carefully  dehydrated  lithium  chloride  at  300° ;  the  salt  is  then  ex- 
tracted with  water  and  crystallised.  It  is  thus  obtained  in  minute, 
garnet-red  needles,  which  are  somewhat  deliquescent ;  on  drying  at 
90 — 100°  in  a  current  of  air,  it  forms  a  dark  red  powder. 

The  author  has  shown  (see  preceding  abstract)  that  the  precipitate 
formed  by  hydrogen  sulphide  in  iridium  solutions  is  a  mixture  of 
iridium  bisulphide  and  sesquisulphide;  it  is  hence  impossible  to 
obtain  the  bisulphide  by  the  wet  method.  It  may,  hoAvever,  be  pre- 
pared by  passing  hydrogen  sulphide  over  lithium  iridiochloride  at 
4 — 7° ;  no  action  occurs  below  0°,  and  at  above  10"  the  salt  is  very 
rapidly  attacked  with  formation  of  free  sulphur.  On  repeatedly  ex- 
tracting the  mass  Avith  absolute  alcohol  and  drying  the  residue  at 
90 — 100°  in  a  current  of  carbonic  anhydride,  iridium  bisulphide,  IrS>, 
is  obtained  as  a  brown  powder,  which  is  not  affected  by  exposure  to 
moist  air.  It  is  partially  decomposed  by  Avater  with  separation  of 
sulphur,  and  when  heated  at  300°  in  the  air  it  gi\"es  metallic  iridium ; 
it  is  not  attacked  by  hydrochloric  acid  or  ordinary  nitric  acid,  but  is 
readily  decomposed  by  fuming  nitric  or  nitrohydrochloric  acid.  On 
heating  at  a  low  red  heat  in  a  current  of  carbonic  anhydride,  it  loses 
sulphur,  as  already  stated  by  Berzelius,  yielding  iridious  sulphide. 

W.  J.  P. 

Osmium.  By  H.  Moraht  and  C.  Wischin  {Zeit.  anorg.  Chem.,  3, 
153 — 179). — The  black  osmium  oxide,  originally  obtained  by  Eichler 
by  the  action  of  nitric  acid  on  potassium  osmate,  and  supposed  by 
him  to  be  K20,30s02,  was  afterAvards  obtained  by  Fremy,  and  again 
by  Glaus  and  Jacoby,  by  exposing  a  solution  of  potassium  osmate  to 
sunlight ;   the  latter  chemists  assigned  to  it  the  formula  Os02,2H20. 

The  authors  have  reinvestigated  this  substance,  dried  over  phos- 
phoric anhydride  in  a  vacuum  until  constant  in  weight,  and  find  that 
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it  is  osmic  acid,  H2OSO4.     It  was  analysed  in  several  ways  with  con- 
cordant results  ;  the  methods  are  described  in  the  paper. 

Osmic  acid  is  sooty-black,  and  when  dry  does  not  possess  any  of 
the  coppery  lustre  alleged  by  Claus  and  Jacoby  to  be  characteristic 
of  Os02,2H20.  In  moist  air,  it  has  a  strong  odour  of  perosmic 
anhydride,  but  is  stable  under  water  which  contains  alcohol.  It  dis- 
solves in  nitric  acid  to  perosmic  anhydride,  and  in  boiling  h^^drochloric 
acid  to  an  olive-green  solution  which  smells  of  chlorine.  It  is  not 
attacked  by  sulphuric  acid. 

When  hydrogen  sulphide  is  passed  over  osmic  acid,  a  violent  re- 
action occurs,  much  heat  is  evolved,  and  osmium  oxysulphide, 
0828202,1130,  is  formed.  This  is  a  brown  powder,  which  is  decom- 
posed and  dissolved  by  nitric,  hydrochloric,  and  sulphuric  acids 
(compare  E.  v.  Meyer,  Abstr.,  1878,  14).  Considering  the  high 
temperature  which  accompanies  the  formation  of  this  compound,  the 
authors  are  of  the  opinion  that  the  hydrogen  must  be  present  in  the 
form  of  OH  or  SH,  and  quote  some  evidence  in  support  of  the  formula 
0(OsO*SH)2.  By  further  heating  in  hydrogen  sulphide,  it  is  converted 
into  OSS2. 

Osmic  acid  was  heated  with  strong  hydrochloric  acid  in  a  reflux 
apparatus  for  48  hours,  a  little  alcohol  being  added  to  hinder  the 
formation  of  perosmic  anhydride ;  chlorine  was  evolved,  and  a 
slight,  black  residue  left  undissolved  ;  after  filtering  and  evaporating 
in  a  vacuum,  large,  well-formed,  six-sided  pyramids  of  the  chloride 
Os2Cl7,7H20  were  obtained.  In  moist  air  this  salt  is  dark,  olive- 
green,  but  when  absolutely  dry  it  is  the  colour  of  minium  ;  it  dissolves 
in  alcohol  and  water  with  a  dark  green  colour  and  crj'-stallises  again 
unchanged.  It  would  appear,  however,  that  this  chloride  is  a  mixture 
of  OSCI4  and  OsCls ;  for  Avhen  its  alcoholic  solution  is  mixed  with  a 
solution  of  potassium  chloride,  potassium  osmium  chloride,  KoOsCle, 
separates  in  the  form  of  red  octahedra,  and  if  the  filtrate  from  this 
be  evaporated  in  a  vacuum,  a  crystalline  residue  of  OsCl3,3Il20  is  left. 

Osmium  is  not  attacked  by  bromine  vapour.  When  osmic  acid  is 
treated  with  hydrobromic  acid,  in  the  manner  described  above  for 
hydrochloric  acid,  small,  dark  brown,  prismatic  crystals  having  the 
composition  Os2Br9,DH20  are  isolated.  This  compound  appears  to  be 
made  up  of  OsBr3  and  OsBre,  and  is  being  further  investigated. 
Indications  of  the  existence  of  an  oxy bromide  were  obtained. 

There  is  no  reaction  between  osmium  and  iodine  vapour,  nor  be- 
tween osmic  acid  and  iodine  vapour.  The  iodide  obtained  by  heating 
osmic  acid  with  hydriodic  acid  was  difficult  to  analyse,  but  appeared 
to  be  OSI4.  It  forms  violet-black  crystals  which  appear  to  be 
rhombohedra,  and  have  a  metallic  lustre ;  it  dissolves  to  a  red-brown 
solution  in  alcohol  and  in  water,  and  when  the  solution  in  aqueous 
alcohol  is  heated,  a  black  powder  is  deposited  which  has  a  copperj^ 
lustre  when  dry,  and  appears  to  be  an  oxyiodide. 

The  existence  of  an  osmium  oxyfluoride  was  proved. 

A.  G.  B. 
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Sundite,  a  new  Mineral  from  Oruro,  in  Bolivia.  By  C. 
Brogger  (Zeit.  Kryst.  Min.,  21,  193 — 199). — In  a  collection  of 
Bolivian  minerals  presented  to  the  Christiania  University  by  L. 
Sundt,  there  is  a  series  of  specimens  of  anew  silver  ore.  The  mineral, 
which  resembles  tetrahedrite  in  appearance,  crystallises  in  the  rhombic 
system.  It  is  very  brittle,  and  has  a  hardness  of  3  to  4,  and  a  sp.  gr. 
of  5'5.     Analysis  yielded  the  following  results : — 


Cu. 

Ag. 

Fe. 

Sb. 

S. 

Total. 

1-49 

11-81 

6-58 

45-03 

35-89 

100-80 

The  formula  is  probably  (Ag2Cu2re)S,Sb2S3. 

Sulphantimonates  of  similar  composition  have  not  hitherto  been 
met  with  in  nature.  B.  H.  B. 

Melanostibian,  a  new  Swedish  Mineral.  By  L.  J.  Igelsteom 
(Zeit.  Kryst.  Min.^  21,  246 — 248).— At  the  celebrated  Sjo  manganese 
mine,  in  the  Government  of  Orebro,  where  numerous  rare  minerals 
have  been  discovered,  a  new  antimony  mineral  has  been  found  occurring 
in  veins  1  to  2  cm.  in  width  in  dolomite.  This  has  been  named 
meJanostibian  by  the  author,  from  /neXwi  (black)  and  the  Latin 
stihmm  (antimony).  The  mineral  is  black,  its  powder  being  cherry- 
red.     Its  hardness  is  4.     Analysis  gave  the  following  results : — 


Sb^Og. 

FeO. 

MnO. 

CaO. 

MgO. 

H20. 

Total. 

37-50 

27-30 

29-62 

1-97 

1*03 

1-06 

98-48 

It  formula  is  6(MnFe)0,Sb203.  B.  H.  B. 

Melanophlogite.  Bj  E.  Mallard  and  G.  Friedel  (Bull.  soc.  fran. 
min.,  13,  ISO  and  356). — In  an  exhaustive  description  of  this  mineral 
from  the  Solfatara  Giona  at  Bacalmuto,  an  analysis  is  given  of 
absolutely  pure  melanophlogite,  the  results  being  as  follows  : — 

Si02.  SO3.  Fe^Oa. 

93-18        6-19        0-29  B.  H.  B. 

Titaniferous  Iron  Ore  from  the  Breitfirst.  By  R.  Wedel 
(Zeit.  Kryst.  Min.,  21,  259). — In  a  description  of  the  dolerite  district 
of  the  Breitfirst,  a  range  of  hills  extending  from  the  Rhone  to  the 
Spessart,  the  author  gives  analyses  of  plagioclase,  augite,  and  titani- 
ferous  iron  ore  from  the  doleritic  plagioclase-basalt  of  the  district. 
Analysis  of  the  titaniferous  iron  ore  from  the  unweathered  (1)  and 
the  weathered  (2)  rock  gave  the  following  results  : — 


Ti02. 

FeoOg. 

FeO. 

MgO. 

Total. 

Sp.  gr. 

T.  45-03 

11-18 

42-59 

1-89 

100  69 

4-68 

11.  4708 

13-06 

39-97 

0-84 

100-95 

4-69 
B.  H. 

B. 
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Influence  of  dividing  the  Daily  Nutriment  on  the  Meta- 
bolism of  the  Dog.  By  C.  Adrian  (Zeit.  physiol.  Chem.,  17, 
616 — 633). — Full  details  are  given  of  the  metabolic  exchanges  in  a 
dog  fed,  first,  on  a  given  amount  of  flesh,  and  secondly,  on  the  same 
amount  divided  into  four  portions  in  tbe  course  of  the  day.  In  the 
latter  case,  there  was  an  increase  in  body  weight,  in  nitrogen  output, 
and  in  output  of  urea.  An  increased  absorption  of  proteid  takes 
place  if  the  four  meals  are  given  instead  of  one.  Under  such  circum- 
stances, the  amount  of  loss  by  the  faeces  is  diminished,  and  also  less 
proteid  is  broken  up  by  pancreatic  and  bacterial  action  into  simple 
products  which  are  of  little  use  to  the  organism. 

The  application  of  this  to  the  dieting  of  human  individuals  is 
obvious.  W.  D.  H. 

Sugar  in  Muscle.  By  A.  Panormoff  (Zeit.  physiol.  Chem.,  17, 
596 — 606). — The  amount  of  sugar  in  muscle  is  very  small  in  warm- 
blooded animals,  from  O'Ol  to  0*03  per  cent.  It  does  not  come  from 
the  blood  in  the  muscles,  as  muscles  freed  from  blood  yield  about  the 
same  quantity.  The  sugar  is  dextrose,  identified  by  the  phenyl- 
glucosazone  which  was  made  from  it.  There  is  no  evidence  of  maltose 
in  muscles,  as  Pavy  (Lancet^  1881,  ii,  5  and  43)  lias  stated.  The 
glycogen  in  muscles  disappears  after  death,  but  there  is  no  corre- 
sponding rise  in  sugar;  probably  it  forms  lactic  acid. 

W.  D.  H. 

Goat's  Milk.  By  Schaffer  (Ghem.  Centr.,  1893,  i,  620—621; 
from  Schweiz.  Woch.  Pharm.,  31,  58 — 60). — See  this  vol.,  ii,  396. 

The  Acids  of  Ox  Bile.  By  Lassar-Cohn  ( Zeit.  physiol.  Ghem.,  17, 
607—615;  compare  Abstr.,  1892,  II14,  1503).— Further  investiga- 
tions have  not  led  to  the  identification  of  any  further  acids  in  ox  bile. 
The  methods  described,  employed  on  large  quantities  of  ox  bile,  have 
led  to  the  following  quantitative  results.  The  acids  given  below  are 
those  organic  acids  which  are  precipitated  by  hydrochloric  acid  after 
boiling  with  sodium  hydroxide.  There  is  a  total  percentage  of  5 "195, 
made  up  as  follows  : — 

Cholic  acid 4-700 

Choleic  acid 0-085 

Stearic  acid 1 

Palmitic  acid  ....    > '0"146 

Oleic  acid J 

Myristic  acid 0-004 

Besinous  acids   0-120 

5145 

Loss 0-050 

W.  D.  H. 
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Uric  acid  in  the  Organism.  By  C.  Wulfp  (Zeit.  physioL 
Chem.,  17,  634 — 643). — The  experiments  of  Horbaczewski  (Abstr., 
1892,  646)  are  not  conclusive,  as  the  uric  acid  he  obtained  must  have 
been  contaminated  with  xanthine.  A  method  is  described  for  the 
quantitative  separation  of  these  two  substances,  which  depends  on  the 
fact  that  dilute  hot  nitric  acid  breaks  up  uric  acid  into  higher  oxida- 
tion products,  whilst  xanthine  is  not  aifected.  W.  D.  H. 

Action  of  Nitrites  on  Muscular  Tissue.  By  J.  T.  Cash  and 
W.  R.  DuNSTAN  (Pq-oc.  Boy.  Soc,  52,  91 — 93). — Experiments  on  skeletal 
muscles  of  the  frog  were  conducted  in  an  air-tight  chamber,  so  con- 
structed as  to  permit  of  connection  being  made  between  the  muscle 
and  recording  apparatus,  and  also  so  that  the  vapour  of  a  known 
quantity  of  nitrite  could  be  introduced.  The  nitrites  produce  shorten- 
ing ;  their  order  of  activity  in  relation  to  the  extent  of  this  shortening 
is  (1)  isobutylic,  (2)  tertiary  amylic,  (3)  secondary  butylic,  (4) 
secondary  propylic,   (5)   propylic,    (6)  tertiary  butylic,   (7)  butylic, 

(8)  a-amylic,  (9)  ^-amylic,  (10)  ethylic,  (11)  methylic.  The  order 
representing  the  speed  wdth  which  shortening  occurs  is  (1)  methylic, 
(2)  ethylic,  (3)  secondary  propylic,  (4)  tertiary  amylic,  (5)  primary 
propylic,    (6)  tertiary  butylic,    (7)  secondary  butylic,   (8)    a-amylic, 

(9)  yS-amylic,  (10)  primary  butylic,  (11)  isobutylic. 

In  minute  doses,  insufficient  to  cause  passive  contraction,  nitrites 
lessen  the  irritability  of  muscle. 

This  physiological  action  is  not  solely,  and  in  some  cases  not  even 
mainly,  dependent  on  the  amount  of  nitroxyl  (^62)  they  contain.  In 
all  phases  of  physiological  activity,  the  secondary  and  tertiary  are 
more  powerful  than  the  corresponding  primary  compounds ;  this  is 
due  to  the  great  facility  with  which  they  are  decomposed  into  the 
alcohol  and  nitrous  acid.  In  accelerating  the  pulse,  the  power  of  the 
nitrites  is  directly  as  their  molecular  weight,  and  inversely  as  the 
amount  of  nitroxyl  they  contain.  The  same  relationship  holds, 
although  less  uniformly,  in  their  power  of  reducing  blood  pressure 
and  inducing  muscular  contraction.  This  appears  to  be  due  to  the 
increased  chemical  instability  which  the  substituted  methyl  groups 
confer  on  the  higher  members  of  the  series.  The  reverse  order 
holds  for  the  most  part  in  relation  to  the  duration  of  subnormal 
pressure,  and  the  rapidity  of  the  onset  of  muscular  contraction.  The 
fc'impler  nitrites  probably  attach  themselves  to  certain  constituents  of 
blood  and  muscle,  and  thus  act  more  quickly  than  the  higher  com- 
pounds, whilst  their  greater  stability  causes  their  effect  to  last 
longer. 

A  large  proportion  of  organic  nitrite  is  changed  into  nitrate  in  its 
passage  through  the  organism,  and  is  excreted  in  the  urine  as  an 
alkali  nitrate.  W.  D.  H. 
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Are  Nitrates  Indispensable  for  the  Growth  of  Plants  P  By  0. 

PiTSCH  (Landtv.  Verstwhs-Stat.,  42,  1 — 95  ;  compare  Abstr.,  1888, 
84). — The  paper  gives  the  results  of  experiments  made  from  1886  to 
1891.  The  plants  were  grown  in  poor  sandy  soil,  containing  about 
0*11  per  cent,  of  nitrogen,  and  supplied  in  each  case  with  the  necessary 
mineral  constituents,  without  nitrogen,  with  nitrogen  as  nitrate,  and 
with  nitrogen  as  ammonia.  In  each  set  of  experiments,  the  ammonia 
was  applied  as  sulphate,  and  in  some  cases,  also,  as  phosphate.  The 
plants  employed  were  ba,rley,  wheat,  oats,  beetroot,  and  beans.  The 
soils  were  sterilised  as  already  described  (loc.  cit.).  In  1888,  an  alter- 
ation was  made  in  the  apparatus,  so  that  water  could  be  applied  at 
the  surface  of  the  soil.  The  following  table  gives  the  results  of  all 
the  experiments  (except  chose  with  ammonium  phosphate,  which  do  not 
differ  materially  from  those  in  which  the  sulphate  was  employed), 
and  shows  the  amount  of  nitrogen  applied  and  the  amount  of  dry 
produce. 

The  growth  was  normal  in  each  case,  but  was  generally  much  less 
where  there  was  no  nitrate  than  when  nitrate  was  given.  The  pots 
which  had  no  application  of  nitrogen  gave  generally  as  much  growth 
as  those  supplied  with  ammonia.     Different  plants  seem  to  behave 


Ammonium 
sulphate. 


Sodium 
nitrate. 


Soil. 


Steril- 
ised 
and  ex- 
tracted. 


Not 
steril- 
ised 
and  ex- 
tracted. 


Barley  grown  in  (1)  1886-87,  (2)  1888,  and  (3)  1890. 


^  r  Total  N  applied 
|_  Dry  produce  . . 

2  r  Total  N  applied 
\  Dry  produce  . . 

Q  I  Total  N  applied 
L  Dry  produce  . . 


0-595 

0-773 

0-862 

39-8 

63-8 

63-8 

— 

0-515 

0-347 

0  703 

0-463 

— 

17-9 

24-5 

37-2 

34-0 

14-0 

0-8143 

0  -8523 

0  -8284 

0  -8347 

— 

48-2 

(12-5)* 

100-9 

(34-9)* 

57-6 
(10-2)* 

(0  -78) 
64  9 

20  0 


Wheat  grown  in  1886-87. 


Total  N  applied. 
Dry  produce. .  . . 


0-557 
58-1 


0-56 
70-0 


0-56 
61*9 


(0-557) 
70-6 


*  These  plants  were  cut  at  an  early  period  of  growth. 
YOL.  LXiv.  ii.  29 
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Ammonium 
sulphate. 


Sodium 
nitrate. 


Soil. 


Steril- 
ised 
and  ex- 
tracted. 


Not 
steril- 
ised 
and  ex- 
tracted. 


Oats  grown  in  (1)  1889,  (2)  1890,  and  (3)  1891. 


,  f  Total  N  applied 
\  Dry  produce  . . 
r  Total  N  applied 

•  Dry  produce  . . 

g  f  Total  N  applied 
[  Dry  produce  . . 


0-876 
23  7 
0-652 

13-4 

0-810 
17-8 


0-435 
20-7 
0-649 

15-8 

0  -40!) 
28-5 


0  -8827 
74-1 
0-651 

82-0 

0-810 
77-1 


0 -4315 
66-7 
0-649 

75-9 

0-409 
55-1 


24-7 

[20-1-1 
114-5/ 

36-7* 
13-0 


65-2 


Beetroot  grown  in  (1)  1887,  (2)  1888,  (3)  ]889,  and  (4)  1891. 


,   r  Total  N  applied 

L  Fresh,  produce 
„  J  Total  N  applied 

\  Dry  produce  . . 
„  /  Total  IS"  applied 

\  Dry  produce  . . 
.J  Total  N  applied 

\  Dry  produce  .. , 




0-439 

0- 

434 

. .  . . 

159-4 

169-9 

j 



0-788 

1-712 

0-822 

1-643 

— 

79-7 

92-4 

83-9 

142-3 



. .  . . 

2-200 

1-169 

2-356 

1-136 

— 

. .  . . 

48-3 

53-8 

181-6 

119-6 

33-6 

2-241 

2-241 

2-241 



.... 

55-9 

74-8 

117- 

7 

66-8 

137-1 


Beans  grown  in  1887. 


N  per  kilo,  of  soil 
Dry  produce 


0  -0116 
41-2 


Top  dressing  contains  0135  gram  of  nitrogen. 


differently  towards  ammonia;  in  the  case  of  oats,  the  difference 
between  the  nitrate  and  ammonia  plants  was  always  very  consider- 
able. The  plants  grew  in  sterilised  soil  as  well  as  in  soil  not 
sterilised,  when  both  soils  contained  nitrogen  in  the  same  form. 
Beans,  when  grown  in  soils  which  had  been  heated  at  100°,  behaved 
like  barley ;  they  were  able  to  develop  when  supplied  with  ammonia, 
but  were  much  stronger  when  grown  in  presence  of  nitrate.  With 
the  single  exception  of  winter  wheat,  all  the  plants  were  much  more 
benefited  by  nitrate  than  by  ammonia,  the  difference  being  shown  not 
only  by  the  production  of  a  heavier  crop  but  more  especially  in  the 
earlier  stages  of  growth,  when  the  presence  of  nitrate  seems  to  be 
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moat  necessary.  The  presence  of  nitrate  in  the  soil  seems  to  enable 
the  plant  to  take  up  more  nitrogen  in  other  forms  (ammonia  ?)  than 
when  the  soil  was  left  unmanured  or  was  supplied  with  ammonia.  In 
every  case  (except  wheat)  the  nitrate  plant  utilised  much  more  of  the 
nitrogen  of  the  soil  present  in  other  forms  than  nitrate  (ammonia  ?) 
than  the  ammonia  plants  did.  The  more  favourable  action  of 
nitrate  was  evident  in  every  stage  of  development  of  the  plants,  and 
the  plants  so  manured  were  always  the  first  to  ripen. 

The  young  plants  seemed  particularly  sensitive  towards  ammonia, 
the  corn  plants  losing  early  the  points  of  the  first  leaves,  whilst 
the  leaves  of  the  beetroot  plants  showed  brown  spots  and  died 
earlier  than  those  which  received  nitrate.  This  difference  was 
especially  noticeable  when  the  young  plants  were  exposed  to  the  sun. 

There  is  evidence  that,  in  the  course  of  the  experiments,  nitrifica- 
tion did  not  take  place  in  the  sterilised  pots,  and  that  nitrifying 
bacteria  do  not  occur  in  the  air.  N.  H.  M. 
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Electrometric  Analysis.  By  R.  Behrend  (Zeit.  physihal.  Chem., 
11,  4*66 — 491). — The  author  proposes  to  use  a  sensitive  electrometer 
as  an  indicator  in  volumetric  analysis  as  follows  :  If,  for  example,  a 
two-fluid  cell  is  constructed,  having  for  electrodes  mercury,  and  for 
liquids  solutions  of  mercurous  nitrate  and  potassium  chloride,  then  a 
large  electromotive  force  will  be  observed  between  the  poles.  If, 
now,  a  solution  of  mercurous  nitrate  is  added  from  a  burette  to  the  solu- 
tion of  potassium  chloride,  the  electromotive  force  sinks  at  first  slowly, 
but  with  slightly  increasing  velocity  as  more  mercurous  nitrate  enters 
the  liquid,  until  at  the  point  when  all  the  halogen  present  has  been 
precipitated  by  the  mercurous  salt,  it  suddenly  falls  to  a  value  not 
far  removed  from  zero.  The  point  at  which  the  sudden  fall  takes 
place  indicates  when  equivalent  quantities  of  the  reagents  are  present. 
Thus,  in  the  above  case,  the  amount  of  halogen  in  the  potassium 
chloride  solution  may  be  estimated  by  titration  with  mercurous 
nitrate.  The  author  has  made  corresponding  experiments  with  silver 
salts  and  silver  electrodes,  and  finds  that,  by  using  ammoniacal  solu- 
tions, he  can  not  only  estimate  the  total  halogens  in  the  mixture 
but  the  amount  of  iodine  separately.  J.  W. 

Use  of  Sodium  Peroxide  in  Analysis.  By  W.  Hempel  (Zeit,  anorg. 
Chem.,  3,  193 — 194). — The  author  points  out  that  this  compound  can 
now  be  obtained  free  from  sulphur,  nearly  free  from  chlorine,  and 
containing  some  60 — 70  per  cent,  of  sodium  peroxide,  the  rest  being 
sodium  oxide.  For  the  usual  method  of  detecting  chromium  and  man- 
ganese it  is  admirable,  and  is  much  to  be  recommended  for  decompos- 
ing tungsten  minerals  and  titanic  iron  ores.  It  serves  excellently  for 
attacking  sulphides  whose  sulphur  is  to  be  determined,  only  for  this 

29— ti 
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purpose  it  must  be  diluted  with,  half  its  weight  of  soda,  otherwise  the 
reHction  is  explosively  violent;  1  part  of  the  mineral  to  2  parts  of 
soda  and  4  parts  of  sodium  peroxide  is  recommended.  The  heatinof  is 
ooudncted  in  a  silver  crucible,  and  the  reaction  is  over  in  a  few- 
minutes.  The  mass  is  dissolved  in  water,  any  ferric  oxide  filtered 
off,  and  the  sulphuric  acid  determined  as  usual.  Results  are  quoted  to 
show  the  concord  between  the  results  obtained  by  such  a  method  and 
those  obtained  by  solution  in  aqua  regia.  A.  G.  B. 

Estimation  of  Chlorides,  Hypochlorites,  and  Chlorates  in 
presence  of  each  other.  By  M.  Rosenbaum  (Zeit.  angw.  Chem.,  1893, 
SO). — Estimation  of  CalciuTn  Chloride  in  Bleaching  Powder. — An  aliquot 
part  of  the  original  solution  is  boiled  to  destroy  the  hypochlorite,  and 
the  solution  is  afterwards  titrated  with  silver  nitrate  using  potas- 
sium chromate  as  indicator.  (Allowance  should,  of  course,  be  made 
for  the  chloride  formed  by  the  decomposition  of  the  hypochlorite. 
— Abstractor.) 

Estimation  of  Calcium  Chlorate. — An  aliquot  part  of  the  solution  is 
boiled  for  some  time,  then  cooled  and  mixed  with  a  definite  quantity 
of  ferrous  ammonium  sulphate  and  an  excess  of  sulphuric  acid.  The 
mixture  is  now  boiled,  again  cooled,  and  the  excess  of  iron  is  then 
titrated  back  with  permanganate.  The  amount  of  chlorate  is  easily 
found  by  calculation.  (Allowance  must,  of  course,  be  made  for  the 
chlorate  produced  from  the  hypochlorite.) 

Estimation  of  Calcium  Hypochlorite. — This  estimation,  on  which,  of 
course,  the  accuracy  of  the  other  determinations  depends,  is  done  by 
Pennot's  process  by  means  of  arsenious  acid  and  iodine  solution.  Free 
chlorine  is  also  occasionally  present  in  samples  of  bleaching  powder, 
but  the  author  states  that  the  amount  is  so  small  that  its  estimation 
may  be  safely  neglected.  L.  de  K. 

Estimation  of  Oxygen  in  Iron.  By  P.  Gladky  (Chem.  Centr., 
1898,  i,  440—441 ;  from  Buss.  Berg.  /.,  2,  81— 83).— In  the  estimation 
of  oxygen  in  iron  by  heating  the  metal  in  a  current  of  hydrogen  and 
weighing  the  water  produced,  errors  may  accrue  from  the  absorption 
of  oxygen  during  the  filing  or  boring  to  obtain  the  sample.  A  sample  of 
iron  containing  0*65  per  cent,  of  carbon  gave  on  analysis  0082  per  cent, 
of  oxygen,  which  latter  amount  is  improbable,  taking  into  account  the 
high  percentage  of  carbon.  Experiments  to  obtain  samples  by  cover- 
ing the  iron  with  mercury  during  the  boring  failed  because  the  mer- 
cury contained  occluded  air.  The  ferrous  oxide  which  is  contained 
in  the  occluded  slag  is  rednc«  d  when  heated  in  a  current  of  hydrogen  ; 
when  the  iron  itselt  contains  no  ferrous  oxide ;  this  error,  however,  is  of 
little  importance,  since  slag  is  itself  an  objectionable  constituent.  The 
results  cannot  be  controlhd  by  weighing  the  sample  before  and  after 
heating  in  a  current  of  hydrogen,  and  ascertaining  whether  the  loss 
in  weight  of  the  iron,  multiplied  by  f,  corresponds  with  the  gain 
of  the  absorption  apparatus,  because  the  carbon  and  sulphur  in  the 
sample  are  also  converted  into  volatile  hydrogen  compounds. 

A.  R.  Lu 
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Estimation  of  Sulphur  in  Iron.  By  W.  Schindler  (Zeit,  angu\ 
Chem..,  1893,  11 — 13). — Meineke  has  attempted  to  prove  that  com- 
jnercial  iron,  when  treated  with  hydrochloric  acid,  does  not  yield  all 
jts  sulphur  as  hydrogen  sulphide,  and  that  a  not  inconsiderable  amount 
js  left  in  the  insoluble  residue,  and  must  be  estimated.  Hattensaur 
has,  however,  demonstrated  that  Meineke's  ideas  are  incorrect,  and 
tliat  there  is  no  reason  to  distrust  the  time-honoured  hydrogen  sulph- 
ide process  of  estimating  the  sulphur. 

The  author,  having  made  a  few  experiments,  states  that  Meineke 
has  made  the  mistake  of  using  an  acid  of  insufficient  strength  (sp. 
^r.  I'l)  and  that  this  causes,  indeed,  an  incomplete  expulsion  of  the 
sulphur.  By  using  a  strong  acid  of  1*19  sp.  gr.,  every  trace  of  sulphur 
was  obtained  as  hydrogen  sulphide. 

The  author  passes  the  gases  evolved  on  dissolving  the  sample 
through  a  solution  of  bromine  in  hydrochloric  acid,  and  afterwards 
estimates  the  sulphuric  acid  thus  produced.  L.  de  K. 

Estimation  of  Nitrogen  in  Nitrates  and  in  Nitric  acid.     By 

J.  Stoklasa  (Zeit.  angw,  Ghem,,  1893,  161 — 163). — The  author,  having 
tried  the  recent  processes  for  the  estimation  of  nitrogen  in  nitrates, 
states  that  the  methods  proposed  by  Schlosing-Grandeau,  Lunge, 
Stutzer,  and  Devarda  all  yield  accurate  results.  If,  however,  the 
assay  must  be  done  in  a  very  short  time,  it  is  best  to  use  Lunge's 
nitrometer. 

Another  fairly  rapid  process  is  the  one  proposed  by  Devarda  (com- 
pare this  vol.,  ii,  343).  Devarda's  reducing  alloy  is  readily  prepared 
by  melting  in  a  Hessian  crucible  50  parts  of  copper,  and  adding  first 
45  parts  of  aluminium  and  then  5  parts  of  zinc.  L.  de  K. 

Estimation  of  Phosphoric  acid  in  Wines.  By  Morgenstern 
.and  A.  Pavlinoff  (/.  Buss.  Chem.  Soc,  24,  341 — 346). — The  authors 
estimate  the  phosphoric  acid  in  wines  directly  (without  evaporating 
and  calcining)  as  follows  : — 2uO  c.c.  of  the  wine  is  placed  in  a  conical 
flask  and  boiled  until  most  of  the  alcohol  has  been  removed*  To  the 
hot  liquid,  20  c.c.  of  nitric  acid,  sp.  gr.  1*38,  is  added  in  portions,  the 
boiling  being  continued  until  the  oxides  of  nitrogen  have  been  largely 
got  rid  of.  On  cooling,  the  liquid  is  neutralised  with  ammonia, 
50  c.c.  of  ammonium  citrate  solution,  prepared  according  to  Marker's 
direction,  is  added,  and  then  25  c.c.  of  magnesia  mixture  is  dropped 
in  with  continual  shaking.  Ammonium  magnesium  phosphate  sepa- 
rates almost  at  once  as  a  finely  crystalline,  easily  washed  precipitate, 
,  which  gives  a  perfectly  colourless  pyrophosphate  on  ignition. 

The  results  obtained  in  this  way  agree  with  the  determinations 
made  by  the  moljbdate  method  in  the  ash  within  about  1  milligram 
of  P2O5  in  100  c.c.  of  wine.  J.  W. 

Analysis  of  Bone  Meal,  Fish  Guano,  and  similar  Phosphatic 
and  Nitrogenous  Manures.  By  W.  Hess  (Zeit.  angiu.  Chem.,  1893, 
74 — 79  ;  148). — The  author  points  out  how  difficult  it  is  to  get  a 
thoroughly  trustworthy  sample.  In  order  to  get  the  exact  relation 
between  the  phosphoric  acid  and  the  nitrogen,  the  estimation  of  these 
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constituents  should  be  effected  in  such  a  way  that  only  one  weighing- 
ont  is  reqnired.  5  grams  of  a  well  mixed  sample  is  heated  in  a  Kjel- 
dahl  flask  with  35  c.c.  of  strong  sulphuric  acid  and  05 — 1  gram  of 
naercuric  oxide,  and  then  boiled  for  about  ]^ — 2  hours  until  decom- 
position is  complete.  After  diluting  with  water,  the  contents  are 
made  up  to  600  c.c.  For  the  estimation  of  the  nitrogen,  200  c.c. 
(=2  gram  substance)  is  distilled  with  aqueous  soda  and  the  ammonia 
estimated  as  usual. 

For  the  estimation  of  the  phosphoric  acid,  60  c.c.  of  the  filtered 
solution  is  mixed  with  60  c.c.  of  Marker's  solution  of  ammonium 
citrate  and  20  c.c.  of  magnesium  mixture.  After  a  few  hours,  the 
precipitate  is  filtered  off  and  treated  as  usual.  L.  de  K. 

Preparation  of  Perchloric  acid  and  Estimation  of  Potassium 
in  presence  of  Non-volatile  Acids  by  means  ot  the  same.    By 

R.  Gaspart  (Zeit.angw.  Chem.,  1893,  08 — 74). — The  ordinary  methods 
for  the  preparation  of  perchloric  acid  being  somewhat  costly  and  even 
dangerous,  the  author  proposes  the  following  process  : — A  Hessian 
crucible,  16  cm.  in  height,  is  filled  with  pure  potassium  chlorate,  and 
is  heated  in  a  brick  oven  until  the  mass,  liquid  at  first,  has  become  a 
thickish  paste.  The  fusion  generally  takes  about  If  hours.  The  fused 
mass  is  reduced  to  powder  and  boiled  with  1|  times  its  weight  of 
water.  By  this  means  the  potassium  chloride  is  dissolved,  and,  after 
cooling,  the  insoluble  mass  is  rinsed  with  cold  water  and  dried. 

The  potassium  perchlorate  is  now  dissolved  in  7  times  its  weight  of 
hot  water  and  precipitated  with  a  slight  excess  of  hydrofluosilicic 
acid.  After  gently  boiling  for  an  hour,  with  occasional  addition  of 
hot  water,  the  solution  is  allowed  to  cool  and  poured  off  from  the 
jelly-like  potassium  silicofluoiide.  The  liquid  is  evaporated  on  the 
water-bath  and  then  allowed  to  remain  in  a  cold  place  for  24  honr.«;, 
which  causes  the  separation  of  any  remaining  potassium  compound^. 
Solution  of  barium  chloride  is  now  added  until  precipitation  ceases, 
and  the  filtrate  is  again  evaporated  until  whitish  fumes  make  their 
appearance.  It  is  then  filtered  from  any  traces  of  potassium  or 
sodium  perchlorate,  the  filtrate  is  freed  from  barium  by  the  cautious 
addition  of  sulphuric  acid,  and  after  standing  for  a  few  days,  the 
reagent  is  ready  for  use. 

Estimation  of  Fotassium  in  presence  of  Non-volatile  Acids. — The 
author  fully  confirms  the  statement  of  Wense  (this  vol.,  ii,  46),  that 
potassium  perchlorate  is  practically  insoluble  in  commercial  absolute 
alcohol  to  which  0*2  percent,  of  perchloric  acid  has  been  added,  tie 
also  has  proved  the  complete  solubility  of  the  perchlorates  of  iron, 
aluminium,  and  calcium,  and  even  ot  lead,  although  the  alcoholic 
solution  of  the  latter  soon  decomposes.  The  author  objects  to  the  use 
of  w^eighed  paper  filters,  but  uses  a  weighed  asbestos  filter. 

The  process  seems  applicable,  not  only  in  presence  of  volatile  acid.«, 
such  as  nitric  or  hydrochloric,  but  also  of  non-volatile  acids,  such  as 
phosphoric,  boric,  oxalic,  or  tartaric,  provided  they  are  soluble  in 
alcohol.  Sulphuric  acid  does,  how^ever,  interfere,  but  maybe  removed 
by  the  cautious  addition  of  barium  chloride. 

When  estimating   potassium   in  presence  of   phosphoric  acid  by 
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evaporating  witli  perchloric  acid,  and  extracting  the  residue  with  the 
acid  alcohol,  a  little  phosphoric  acid  is  liable  to  remain  insoluble,  but 
it  maj  be  completely  removed  by  a  second  treatment  with  the  per- 
chloric acid.  L.  DE  K. 

Analysis  of  Crude  Salt  and  Brines  and  Calculation  from  the 
Analytical  Data.  By  J.  Wiernik  and  S.  Wiernik  (Zeit.  angw. 
Chem.^  1893,  43 — 47;  148). — The  real  object  of  an  analysis  of  crude 
salt,  or  its  mother  liquors,  is  to  find  out  the  exact  amount  of  sodium 
chloride  it  contains,  but  in  the  present  state  of  affairs  it  is  rather  too 
much  left  to  the  discretion  of  the  analyst  how  the  results  are  to  be 
calculated.  In  fact  the  operator  may,  if  he  chooses,  calculate  a 
certain  amount  of  chlorine  which  really  exists  as  sodium  chloride 
into  the  comparatively  worthless  magnesium  salt.  The  author  pro- 
poses to  estimate  the  amount  of  magnesium  chloride  directly,  and  this 
may  be  done  very  accurately  by  extracting  the  sample  with  absolute 
alcohol,  which  readily  dissolves  the  magnesium  chloride,  but  leaves  the 
vsodium  compound  undissolved.  The  magnesium  salt  may  be  calcu- 
lated either  from  the  weight  of  the  magnesium  pyrophosphate  ob- 
tained from  it,  or  more  conveniently  from  the  amount  of  chlorine. 

When  dealing  with  brines,  these  should  be  first  evaporated  to  dry- 
ness, li.  DE  K. 

Quantitative  Analysis  by  Electrolysis.  By  A.  Classen  (Zeit. 
annrg.  Chem.,  3,  211 — 219). — The  author  criticises  some  of  the 
methods  proposed  by  Riidorff  (this  vol.,  ii,  93),  and  objects  to  the 
statement  that  electrolytic  methods  heretofore  published  contradict 
each  other,  and  are  of  little  value.  A.  G.  B. 

Electrolytic  Analysis.  By  F.  Rudorff  (Zeit.  anorg.  Ghem.j  3, 
370). — A  reply  to  Classen. 

Estimation  of  Aluminium  in  Ferroaluminium.     By  H.  v. 

JuPTNKR  (Chem.  Gentr.,  1893,  i,  665  ;  from  Ost.  Zeit.  Berg.-  u.  Hutten- 
wesen,  41,  110 — 112). — The  estimation  of  aluminium  in  samples  of 
ferroaluminium  containing  a  large  percentage  of  this  metal  may  be 
conducted  as  follows : — The  sample  is  dissolved  in  sulphuric  or  hydro- 
chloric acid,  and  the  silica  separated  as  usual;  a  portion  of  the  solu- 
tion is  oxidised  and  ammonia  added,  and  the  precipitate  containing 
aluminium  and  ferric  oxides  and  phosphoric  acid  is  weighed,  the 
iron  being  estimated  by  titration  in  another  portion,  whilst  in  a  third 
the  phosphoric  acid  is  estimated.  The  percentage  of  aluminium  is 
thus  arrived  at  by  a  simple  calculation.  A  sample  analysed  by  this 
method  gave  Al  =  12-31  per  cent,  and  by  Neuhausen's  method  it 
gave  Al  =  12"64  per  cent. 

A.  G.  Neuhausen's  Method. — 5  grams  of  the  sample  is  dissolved  in 
dilute  sulphuric  acid,  the  solution  evaporated  to  dryness,  the  residue 
taken  up  with  a  Httle  sulphuric  acid,  and  diluted  to  300  c.c. 
100  c.c.  of  the  filtrate  is  reduced  with  iron  wire,  neutralised  with 
sodium  carbonate,  and  poured  into  mixed  boiling  solutions  of  potassium 
cyanide  and  potassium  hydroxide  :  for  1  gram  of  substance,  20  per 
cent,  potash  (50  c.c.)  and  20  per  cent,  potassium  cyanide  (40  c.c.)  are 
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used.  The  precipitate  is  collected  and  washed  well,  or  the  liquid  is 
dilated  to  500  c.c,  filtered,  and  to  300  c.c.  of  the  filtrate  (=1  gram  sub- 
stance) amnjoninm  nitrate  together  with  1|  times  its  amount  of 
potash  added,  heated  for  an  hour,  and  the  alumina  collected  ano. 
washed.  It  must  be  tested  for  potash  and  iron  ;  the  latter  must 
be  Estimated  by  dissolving  the  precipitate  in  concentrated  hydro- 
chloric acid  and  titrating  with  stannous  chloride  and  iodine  solu- 
tions, or  with  potassium  thiosulphate  after  digestion  with  potassium 
iodide.     All  the  reagents  must  of  course  be  tested  for  aluminium. 

A.  R.  L. 

Chemical  Investigation  of  Steel.  By  L.  Schneider  (Chem. 
Centr.,  1893,  i,  365 — 366 ;  from  Ost.  Zeit.  Berg.-  u.  Huttenwesen,  41. 
15 — 17). — Estimation  of  Phosphorus  in  Steel. — 2  grams  of  steel  shav- 
ings are  dissolved  in  nitric  acid  (sp.  gr.  1*2  ;  30  c.c.)  and  a  concen- 
trated solution  of  potassium  permanganate  (2  c.c.)  dropped  into  the 
boiling  solution,  the  boiling  being  continued  for  a  short  time.  The 
precipitated  manganic  oxide  is  dissolved  by  the  addition  of  a  few 
drops  of  ferrous  sulphate  solution,  and  the  solution  filtered  from  silica. 
To  about  30  c.c.  of  the  solution,  double  the  volume  of  ammonium 
molybdate  solution  is  added,  and  the  mixture  warmed  on  the  water- bath 
at  80°.  The  flask  isthenfitted  with  a  caoutchouc  stopper,  and  the  mix- 
ture shaken ;  after  10  minutes,  the  phosphomolybdate  precipitate  is 
collected,  washed  with  ammonium  nitrate  solution,  rinsed  off  the  filter 
into  a  porcelain  capsule  with  ammonia,  evaporated,  cautiously  heated 
to  expel  the  ammonium  salts,  and  weighed  :  0012  gram  of  the  pre- 
cipitate is  equivalent  to  O'Ol  per  cent,  of  phosphorus  in  tlie  sample. 
The  ammonium  molybdate  solution  is  prepared  by  dissolving  molybdic 
anhydride  (100  grams)  in  aqueous  ammonia  (300  c.c),  diluting  with 
water  (100  c.c),  pouring  the  solution  into  nitric  acid  (sp.  gr.  12  ; 
1250  c.c),  and  stirring  at  a  temperature  of  85°. 

~  Estimafion  of  Phosphorus  in  Iron  Oi'es,  Slags,  8fc. — 2  grams  of  the 
pulverised  sample  is  moistened  with  concentrated  hydrochloric  acid 
(10  c.c.)  and  evaporated  in  a  platinum  capsule  with  the  addition  of 
concentrated  sulphuric  acid  (2  c.c)  and  hydrofluoric  acid  (10  c.c.) 
until  white  fumes  of  sulphuric  anhydride  appear.  The  residue  is 
boiled  with  nitric  acid  (sp.  gr.  1'2  ;  10  c.c.)  and  water  (20  c.c). 
The  filtrate  is  mixed  with  the  molybdate  solution,  and  the  remainder 
of  the  operation  conducted  as  already  described. 

The  percentage  of  phosphorus  may  be  estimated  vol u metrically  as 
follows: — The  phosphomolybdate  precipitate  is  washed  with  water  con- 
taining ammonium  sulphate,  and  dissolved  in  ammonia  ;  the  solution  is 
then  acidified  with  hydrochloric  or  sulphuric  acid,  reduced  with  zinc, 
and  titrated  with  potassium  permanganate  at  a  temperature  of 
40 — 50°.  According  to  F.  A.  Emmerton,  the  quantity  of  per- 
manganate corresponding  with  100  parts  of  iron  is  equivalent  to 
90*7  parts  of  molybdic  anhydride,  or  to  1*62  parts  of  phosphorus; 
whilst  according  to  v.  d.  Pfordten,  the  same  quantity  of  permanga- 
nate is  equivalent  to  85*7  parts  of  molybdic  anhydride  and  1*53  parts 
of  phosphorus.  The  results  calculated  on  Emmerton's  values  agree 
with  those  obtained  by  gravimetric  analysis.  A.  11.  L. 
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Gas- volumetric  Estimation  of  Nickel.  By  Syssoyeff  (Chem. 
Centr..  1893,  i,  230—232;  from  Mon.  Scl  [4],  6,  865— 868).— A 
quantity  of  nickel  salt  corresponding  with  0'25  gram  Ni  is  dissolved 
in  about  100  c.c.  of  water  and  treated  with  an  excess  of  potassium 
cyanide,  whereby  a  solution  of  potassium  nickel  cyanide,  K2Ni(CN)4, 
is  obtained.  To  this  is  added  1  : 2  sodium  hydroxide  solution 
(30 — 40  c.c.  ?)  and  chlorine  passed  into  the  mixture,  when  the  follow- 
ing reaction  occurs,  2K,'N\(C^)i  +  3KC10  -f  6CI2  =  7KC1  + 
8(CN)C1  +  Ni203,  and  the  nickelic  oxide,  which  is  all  precipitated 
iu  a  few  minutes,  is  collected  on  an  asbestos  filter,  and  washed  with 
warm,  faintly  alkaline  water.  The  method  consists  in  measur- 
ing the  oxyeren  which  results  from  the  action  of  the  oxide  on  hydro- 
gen peroxide  thus  :— NiaOg  +  H0O2  =  2]S'iO  -f-  H2O  +  O2.  It  is 
carried  out  in  a  modified  Lunge's  gas-volumeter,  which  is  described 
with  the  aid  of  a  drawing.  The  separation  of  nickel  and  iron  is 
effected  by  Moore's  method  (Abstr.,  1888,  631).  A.  R.  L. 

Nickel  Analysis.  By  S.  H.  Emmens  (/.  Anal  Chem.,  6,  643 — 
650). — By  the  electrolytic  precipitation  of  copper  from  acid  solutions 
containing  nickel,  the  latter  metal  is  also  thrown  down  when  a 
strong  current  is  employed.  The  author  recommends  the  precipita- 
tion of  the  copper  as  sulphide,  and,  from  the  filtrate,  after  oxidation 
that  of  the  iron,  &c.,  as  hydroxide  ;  if  much  iron  is  present,  the 
washed  precipitate  is  boiled  with  a  very  small  quantity  of  dilute 
sulphuric  or  hydrochloric  acid,  whereby  the  whole  of  the  nickel 
together  with  a  small  quantity  of  iron  is  dissolved ;  the  latter  is  then 
precipitated  in  the  filtrate  by  ammonia  and  ammonium  chloride.  The 
iron  precipitate  mny  be  boiled  with  dilute  ferric  sulphate  solution 
instead  of  with  dilute  acid.  A.  .R.  L. 

Potassium  Ferrocyanide.  Detection  of  Hydrocyanic  acid 
in  presence  of  Ferrocyanides.  By  W.  Autenrehh  (Arch. 
Pharm.,  231,  99 — 109). — Potassium  ferrocyanide  is  by  no  means  so 
stable  in  the  presence  of  dilute  acids  as  is  generally  supposed ;  carb- 
onic anhydride  at  72 — 74°  liberates  hydrocyanic  acid  from  it,  potas- 
sium ferrous  ferrocyanide,  K2Fe2(ON)6,  being  precipitated ;  artificial 
digestive  fluid,  peptone,  and  casein  each  exercise,  at  blood  heat 
(37 — 40°),  a  similar  action.  Potassium  ferrocyanide  is  not  a  poison; 
hydrocyanic  is  doubtless  liberated  from  it  in  the  stomach,  and  con- 
tinuously, but  in  quantity  so  small  that  it  is  absorbed  by  the  sys- 
tem as  fast  as  formed,  and  undergoes  further  chemical  change,  so 
that  a  lethal  dose  has  no  time  to  accumulate.  The  only  certain  way 
to  detect  hydrocyanic  acid  or  simple  cyanides  in  presence  of  potas- 
sium ferrocyanide  is  to  distil  with  a  considerable  ampunt  of  sodium 
hydrogen  carbonate,  and  examine  the  distillate  for  hydrocyanic  acid. 
If  the  presence  of  mercuric  cyanide  is  suspected,  a  few  c.c.  of  sulph- 
uretted hydrogen  water  must  be  added,  in  addition  to  the  carbonate, 
which  does  not  itself  decompose  mercuric  cyanide.  C.  F.  B. 

Higher  Alcohols  and  other  Impurities  in  Ethyl  Alcohol. 
By  E.  GossART  (Gompt.  rend.,  116,  797— 800).- The  author  has  de. 
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termined  tbe  limits  of  sensitiveness  of  the  capillary  method  of 
analysis  (Abstr.,  1892,  236)  for  the  various  impurities  commonly 
found  in  ordinary  alcohol.  An  alcohol  will  only  roll  in  drops  on  its 
own  surface  when  its  strength  is  not  less  than  20°,  and  an  alcohol  of 
20°  will  roll  only  on  alcohol  of  a  little  more  than  19°  and  a  little  less 
than  21°  ;  alcohol  of  25°  admits  of  somewhat  wider  limits  ;  whilst  from 
40°  to  90°  an  alcohol  will  roll  upon  another  which  does  not  differ 
from  it  by  more  than  5°.  These  results  are  independent  of  the 
impurities  present  in  the  alcohol. 

The  analytical  method  is  based  upon  the  fact  that  when  n  c.c.  of 
an  alcohol  of  N°  is  diluted  with  N  c.c.  of  water,  an  alcohol  of  n°  is 
obtained.  If,  therefore,  the  alcohol  to  be  examined  is  stronger  than 
20°,  20  c.c.  of  it  is  gradually  diluted  with  water,  the  volume  added 
when  it  just  begins  and  when  it  just  ceases  to  roll  on  alcohol  of  20° 
being  carefully  observed.  The  mean  of  the  two  volumes,  N,  gives 
the  strength  of  the  alcohol.  When  the  alcohol  is  of  a  strength  lower 
than  20°,  20  c.c.  is  mixed  with  20  c.c.  of  alcohol  of  89*2°,  and  water 
is  added  until  the  rolling  begins  and  ceases,  the  volume  required,  P, 
in  c.c,  gives  the  strength  in  degrees. 

For  the  detection  of  impurities,  it  is  advisable  to  dilute  the  alcohol 
to  25°.  In  the  case  of  amyl  alcohol,  a  difference  in  composition  of 
0'5  per  cent,  prevents  the  rolling.  The  best  standard  is  alcohol  of 
25°,  containing  0*6  per  cent,  of  amyl  alcohol.  Butyl  alcohol  behaves 
in  a  strictly  analogous  manner,  and  requires  a  similar  standard  liquid. 
In  the  case  of  propyl  alcohol,  the  standard  should  contain  0*7  per 
cent.  For  acetone,  the  standard  should  contain  0*3  per  cent.,  and 
alcohol  of  25°  containing  less  than  2  per  cent,  of  acetone  rolls  on  pure 
alcohol  of  25°.  For  aldehyde,  the  sensitiveness  is  not  sufficient  io  be 
of  practical  value,  but  the  method  may  be  usefully  applied  in  the  case 
of  the  impurities  in  tailings.  C.  H.  B. 

Estimation  of  Phenols   in   Crude   Carbolic   acid.      By   G. 

ScHACHERL  {Chem.  Gentr.,  1893,  i,  324 — 325;  from  Zeit.  allg.  osterr. 
Ajpoth.  Vereins,  1892,  35). — Carbolic  acid  which  is  only  slightly 
soluble  in  aqueous  alkali  (100  grams),  or  the  purer  kind,  (50  grams j, 
is  shaken  in  a  separating  funnel  with  9  per  cent,  aqueous  sodium 
hydroxide  (100  c.c).  Tlie  alkaline  liquid  is  then  run  oil,  the  oil  once 
more  extracted  with  100  c.c,  and,  finally,  two  or  three  times  with 
50  c.c.  of  alkali.  The  combined  alkaline  extracts  are  mixed  with  an 
equal  volume  of  water,  and  distilled  until  oily  drops  no  longer  pass 
over,  indicating  the  absence  of  hydrocarbons ;  the  residue  is  then 
acidified  with  hydrochloric  acid  and  again  distilled,  using  a  large 
condenser,  when  the  phenols  pass  over  as  a  heavy  oil.  The  distilla- 
tion is  stopped  when  the  distillate  measures  2u0  c.c,  the  oil  is  sepa- 
rated from  the  aqueous  portion,  and  the  latter  returned  to  the 
distillation  flask ;  the  distillation  is  now  again  continued,  and  after  a 
while  interrupted,  the  oil  being  mixed  with  the  first  portion,  and  the 
aqueous  layer  returned  to  the  distillation  flask.  The  distillation  is  now 
repeated  in  this  manner  until  the  distillate  no  longer  contains  oily 
drops ;  the  final  aqueous  distillate  measures  only  6{) — 70  cc,  and  is 
placed,  together  with  the  phenols,  in  a  measuring  cylinder.     It  is 
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shaken  with  an  excess  of  common  salt,  allowed  to  separate  into 
layers,  and  the  volume  of  the  npper  layer,  consisting  of  phenols,  read 
off.     The  resinous  substances  remain  in  the  distillation  flask. 

Carbolic  acid  of  a  still  better  grade  (amount  not  stated)  is  intro- 
duced directly  into  the  distillation  flask,  together  with  sodium  hydr- 
oxide solution  (300  c.c.)  and  treated  as  above  described. 

The  mixture  of  phenols  which  has  remained  in  contact  with  the 
sodium  chloride  solution  contains  9  per  cent,  (by  vol.)  of  water  ;  since, 
however,  phenols  are  soluble  in  concentrated  briue^  5 — 6  per  cent,  too 
much  cresol  is  found  by  direct  reading.  Red  carbolic  acid  contains 
11  per  cent,  of  water,  the  technical  product  being,  as  a  rule,  saturated 
with  water.  By  crude  carbolic  acid,  the  author  means  a  product  con- 
taining at  least  50  per  cent,  of  cresols.  A.  R.  L. 

Estimation  of  Uric  acid.  By  F.  G.  Hopkins  (Proc.  Boy.  Soc, 
52,  93 — 99;  also  Chem.  News,  66,  106). — The  urine  is  saturated 
with  solid  ammonium  chloride  (about  30  grams  to  100  c.c.)  ;  the 
urates  are  precipitated  as  ammonium  urate,  which  is  collected,  treated 
with  hydrochloric  acid,  and  the  uric  acid  which  separates  out  may 
then  be  estimated  by  any  accustomed  method. 

This  method  is  not  only  simpler  and  more  rapid  than  others  in  use, 
but  is  as  accurate  as  the  standard  Salkowski-Ludwig  method. 

W.  D.  H. 

Recognition  of  the  Radicle  Benzoyl  in  Organic  Compounds. 
By  E.  L^GER  {Bull.  Soc.  Chim.  [3],  796 — 798). — Ferreira  da  Silva 
devised  a  method  for  the  detection  of  cocaine,  in  which  some  milli- 
grams of  the  substance  is  evaporated  on  the  water- bath  with  nitric 
acid  (sp.  gr.  1'4),  and  the  residue  added  to  concentrated  alcoholic 
potash,  when  the  odour  of  peppermint  is  developed.  Subsequently 
Behal  found  that  the  compound  formed  is  ethylic  benzoate.  The 
author  finds  that  the  same  odour  is  developed  by  similarly  treating 
benzoylnaphthol,  populin,  aconitine,  and  other  compounds  containing 
the  benzoyl  radicle,  a  fact  which  renders  the  method  useless  as  a 
specific  test.  A.  R.  L. 

Detection  of  Cineole  in  Ethereal  Oils.  By  E.  Hieschsohn 
{Chem.  Gentr.,  1893,  i,  5u3  ;  from  Fharm.  Zeit.  Buss.,  32,  49—51).— 
While  experimenting  on  the  solubility  of  iodoie  (tetriodopyrroiine) 
in  ethereal  oils,  the  author  observed  that  cajeput,  camphor,  euca- 
lyptus, and  other  oils  dissolved  iodoie  at  first,  but  a  crystalline  com- 
pound subsequently  separated  out,  which  was  readily  soluble  in  ether 
and  alcohol,  but  only  sparingly  so  in  chloroform.  This  reaction  is  due 
to  the  presence  of  cineole  m  the  oils.  As  a  test,  it  is  carried  out  as 
follows  : — 3  to  15  drops  of  the  oil  is  introduced  into^a  test-tube,  and 
shaken  with  0*01 — 0'05  gram  of  iodoie.  If  dissolution  does  not 
occur,  more  of  the  ethereal  oil  is  added  drop  by  drop,  and  when 
a  clear  solution  is  formed,  it  is  allowed  to  remain  for  24  hours. 
The  supernatant  liquid  is  then  poured  from  the  crystals,  which  are 
washed  with  light  petroleum,  and  subsequently  boiled  with  potash, 
when  the  odour  of  cineole  will  be  developed.  A  list  of  ethereal  oils 
which  did  not  exhibit  the  reaction  is  subjoined.  A.  R.  L. 
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Estimation  of  Fat  in  Milk.  By  Weiss  (Ghem.  Gentr.,  1893,  i, 
589—590;  from  Pharm.  Zeit.,  38,  87).— 30  c.c.  of  milk  is  intro- 
daced  iuto  a  flask  of  300  c.c.  capacity,  and  then  mixed  with 
3  grams  of  officinal  sodium  hydroxide  solution ;  light  petroleum 
(60  grams)  is  added  in  three  portions,  and  the  mixture  shaken 
after  each  addition  until  the  liquid  is  quite  homogeneous.  If  the 
last  portion  of  petroleum  does  not  mix  readily,  the  liquid  is  placed 
aside  for  ^  hour,  after  which  mixing  is  easily  brought  about.  The 
emulsion  may  be  kept  without  separating  for  a  day,  but  after  adding 
20  grams  of  alcohol  and  shaking  the  liquid  frequently,  separation  is 
effected  in  six  hours,  and  at  the  end  of  24  hours  three  liquid  layers 
have  formed :  the  lowest  is  clear,  and  of  a  yellow  colour,  the  middle 
one  somewhat  turbid,  whilst  the  upper  one,  which  is  clear  and  colour- 
less, contains  the  whole  of  the  fat.  An  aliquot  weight  of  the  latter 
(petroleum  solution)  is  then  evaporated  in  a  flat  dish  at  50°,  and  the 
residue  dried  at  100°. 

Instead  of  weighing  the  fat  solution,  25  c.c.  of  the  milk  is  shaken 
with  3  c.c.  of  sodium  hydroxide  solution,  and  subsequently  with 
3  portions  of  light  petroleum  (25  c.c.  each).  50  c.c.  of  the  fat  solution 
is  then  evaporated,  and  the  fat  weighed  aud  calculated  to  100  c.c.  of 
milk.  A.  R.  L. 

Modification  of  the  Reichert-Meissl  Method.  By  H.  Kiieis 
(Ghem.  Gentr.,  1893,  i,  234 — 235;  from  Schivsiz.  Wochenschr.  Phann., 
30,  481 — 483). — The  principle  of  this  method  is  the  saponification  of 
the  glycerides  of  butter  fat  by  means  of  concentrated  sulphuric  acid ; 
hydrolysis  is  effected  thus  much  quicker  than  by  means  of  potash. 

Five  grams  of  the  anhydrous  fat  is  melted  in  an  Erlenmeyer's 
flask  closed  with  a  loose  fitting  stopper,  and,  after  being  heated  in  a 
water-bath  at  a  temperature  of  30 — 32°  for  some  minutes,  concen- 
trated sulphuric  acid  (10  c.c.)  is  added.  The  flask,  placed  horizontally, 
is  rotated  round  its  vertical  axis  until  the  contents  are  quite  clear, 
when  it  is  replaced  in  the  water-bath.  At  the  expiration  of  10 
minutes,  water  (150  c.c.)  is  added,  and  the  mixture  distilled  as  in  the 
Reichert-Meissl  method.  A.  R.  L. 

Gcats'  Milk  and  its  Detection  in  Admixture  with  Cows'  Milk. 
By  ScHAFFEB  (Ghem.  Gentr.,  1893,  i,  620—621  ;  from  Schweiz.  Woch. 
Pharm..,  31,  58—60). — The  author  finds  from  numerous  analyses  that 
the  composition  of  goats'  milk  lies  between  the  following  limits : — 
Water,  86*74 — 90*46  per  cent. ;  fat,  2- 14 — 472  per  cent. ;  milk-snsrar, 
207 — 4-77  percent.;  proteids,  2'3— 438  per  cent.;  ash,  0-51-0  93 
per  cent.  A  sample  of  butter  from  goats'  milk  contained : — Water, 
11*23  per  cent.  ;  fat,  87'38  per  cent.  ;  solids  other  than  fat,  1*39  per 
cent. ;  the  pure  fat  had  a  sp.  gr.  at  100°  =  0*8668,  and  melted  at  30°  ; 
its  saponification  value  (Kottstorfer)  was  226 ;  its  Reichert-Meissl 
value,  24  ;  and  its  refraction  (Amao^at  and  Jean),  31*5°.  These  values 
are  too  close  to  those  obtained  with  cows'  milk  to  enable  the  two  to 
be  differentiated.  The  most  pronounced  difference  between  the  fats, 
besides  their  distinctive  odour. and  taste,  is  the  want  of  colour  of  the 
ethereal  extract  of  the  fat  from  goats'  milk.  A.  R.  L. 
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Detection  of  Foreign  Fats  in  Wool  Fat.  By  W.  Graff 
(Chem.  Cefdr.,  1893,  i,  504). — The  author  criticises  Helbing  and 
Passmore's  method  (this  vol.,  ii,  351)  adversely,  and  he  states  that  it 
was  employed  in  1888  by  Kremel.  The  saponification  test  can  be 
conducted  in  a  reflux  apparatus,  but  the  method  can  only  be  regarded 
as  a  qualitative  test  for  glycerol.  A.  R.  L. 

Analysis  of  Bees-wax.  By  R.  Benedtkt  (Chem.  Zeit.,  16,  1922). 
— The  author  defends  his  modification  of  Hiibl's  process  against  the 
criticism  of  Rottger  (this  vol.,  ii,  351),  but  admits  that  for  the 
detection  of  less  than  5  per  cent,  of  paraffin  or  ceresin,  the  process 
recommended  by  Buisine  should  be  used  (compare  Abstr.,  1892, 
1034).  L.  DE  K. 

Some  Toxicological  Reactions.  By  J.  Steen  (Zeit.  angw. 
Chem.,  1893,  136— 138).— 1.  Reactions  of  Oils  of  Pimento  and 
Cloves. — The  author  has  found  that  the  two  oils  give  the  same  re- 
actions with  ethereal  solution  of  bromine,  alcoholic  hydrochloric  acid, 
sulphuric  acid,  Frohde's  reagent,  ferric  chloride  mixed  with  sulphuric 
acid,  nitric  acid,  picric  acid,  lime  water,  and  alcoholic  solution  of  fen-ic 
chloride.  When  in  a  fairly  pure  state,  the  oils  may  be  distinguished 
by  their  odour,  but  when  isolated  from  the  contents  of  a  stomach,  the 
smell  is  generally  too  much  obscured  to  be  trustworthy. 

2.  Behaviour  of  Strychnine  Nitrate  with  Hydrochloric  acid. — The 
author  points  out  that  the  reddish  colour  generated  by  heating  strych- 
nine nitrate  with  hydrochloric  acid  is  also  given  by  sugar,  which 
renders  the  test  practically  worthless  in  toxicological  investigations. 

.  L.  DE  K. 

The  Estimation  of  Emetine  in  Ipecacuanha  Root  and  in  the 
Fluid  Extract  of  the  same.  By  C.  C.  Keller  (Chem.  Centr.,  1893, 
i,  235 — 236,  322 — 324 ;  from  Schweiz,  Wochenschr.  Fharm.,  30, 
501 — 505  and  509 — 514). — The  author  has  investigated  several  of 
the  methods  which  have  been  proposed  for  the  estimation  of  alkaloids 
in  narcotic  extracts,  and  he  finally  decides  that  Schweissinger  and 
Sarnow's  method  (Pharm.  Centralh.,  1890,  31,  771)  is  by  far  the  best. 

For  the  estimation  of  emetine  in  fluid  extract  of  ipecacuanha,  the 
mode  of  precedure  is  as  follows: — 8  grams  of  the  extract  is  diluted 
with  an  equal  weight  of  water,  chloroform  (32  grams),  and  ether  (48 
grams)  added,  and  the  mixture  well  shaken  ;  ammonia  (4  grams)  is 
now  added  and  the  shaking  continued  for  80  minutes.  After  the 
mixture  has  settled,  50  grams  of  the  chloroform-ether  layer  is 
filtered  into  a  tared  flask,  distilled,  and  the  varnish-like  residue  washed 
twice  with  5 — 10  c.c.  of  ether ;  the  emetine  is  then  di'ied  in  a  water- 
bath  and  weighed.  After  this,  it  is  dissolved  in  hot  absolute  alcohol 
(10  c.c),  water  added  until  a  permanent  turbidity  is  produced,  and  the 
liquid  titrated  with  N/10  hydrochloric  acid  in  the  presence  of  hemato- 
xylin solution  until  the  colour  is  pure  yellow.  The  results  are  cal- 
culated on  the  formula  CS0H40N2O5  (Kunz,  Abstr.,  1887,  980),  the 
equivalent  value  of  which  (254)  was  established  by  special  experi- 
ments with  pure  emetine.  > 
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For  the  estimafcion  of  emetine  in  ipecacuanha  root,  the  following 
method  has  been  found  to  yield  satisfactory  results  : — 10  grams  of  the 
powdered  root  dried  at  90 — 100°  ia  shaken  for  some  minutes  in  a 
dry  glass  vessel  with  a  mixture  of  chloroform  (40  grams)  and  ether 
(60  grams) ;  on  the  addition  of  10  grams  of  ammonia  (officinal  strength) 
and  rotating  the  mixture,  the  suspended  matter  sinks  to  the  bottom 
of  the  vessel,  and  the  emetine  is  dissolved.  The  mixture  is  shaken 
for  an  hour,  and,  after  this,  another  5  grams  of  ammonia  is  added. 
50  grams  of  the  clear  chloroform- ether  solution  is  now  distilled,  the 
residne  treated  twice  with  10  c.c.  of  ether,  dried,  and  the  emetine 
weighed.  As,  however,  the  root  contains  about  0'3  per  cent,  of  fat, 
the  presence  of  which  vitiates  the  titration,  this  latter  substance 
should  be  previously  removed.  To  accomplish  this,  10  grams  of  the 
dry,  powdered  root  is  placed  in  a  small  funnel  which  is  plugged 
with  a  wad,  and  washed  with  10 — 15  c.c.  of  ether  until  the  filtrate  is 
colourless.  The  residue  is  then  washed  into  a  tared  glass  with 
ether,  and  the  latter,  after  being  made  up  to  60  grams,  is  mixed  with 
chloroform  (40  grams),  and  the  process  conducfed  as  above.  The 
test  analyses  were  satisfactory,  and  they  show  that  the  requirement 
of  the  Swiss  Pharmacopoeia,  that  ipecacuanha  root  should  contain  at 
least  2*5  percent,  of  emetine,  is  not  excessive.  Choline,  which  Kunz 
and  Arndt  have  found  in  ipecacuanha  root,  is  neither  extracted  by 
ether  (Dieterich)  nor  by  a  mixture  of  ether  and  chloroform. 

The  author  promises  to  make  known  a  simple  method  whereby  an 
approximately  quantitative  yield  of  emetine  may  be  obtained. 

A.  R.  L. 

A  Sensitive  Reaction  for  the  Detection  of  Bile  Pigments  in 
Urine.  By  H.  Rosin  (Ghem.  Gentr.,  1893,  i,  368—369  ;  from  Berlin, 
hlln.  Wochenschr.,  30,  106 — 107).-— The  Tiedemann-Gmelin  test 
usually  fails  in  those  cases  in  which  the  presence  of  bile  pigment  is 
doubtful,  and  this  is  also  the  case  when  Fleischl's  or  Masset's  modi- 
fications are  employed.  The  author  makes  use  of  iodine  for  the 
detection  of  bilirubin  in  urine,  the  colouring  matter  being  thereby 
oxidised  to  biliverdin,  an  observation  due  to  Marechal. 

The  process  is  carried  out  as  follows : — An  alcoholic  solution  of 
iodine  is  prepared  by  diluting  10  parts  of  tincture  of  iodine  w^ith 
100  parts  of  alcohol.  This  reagent  is  then  added  to  the  urine,  to  be 
tested  in  such  a  manner  that  the  two  liquids  do  not  mix ;  at  the 
expiration  of  a  minute,  or  even  before,  a  grass-green  ring  will  be 
formed  at  the  surface  of  contact  of  the  two  liquids ;  it  is  permanent 
for  an  hour.  In  the  absence  of  bile  pigment,  the  urine  is  decolorised 
by  the  reagent,  so  that  there  is  formed  at  the  place  of  contact  of 
the  two  liquids  a  bright  yellow,  or  colourless,  ring.  A.  R.  L. 

Precipitation  of  Proteids  from  Blood  preparatory  to  the 
Estimation  of  Sugar.  By  J.  Seegen  (Ghem.  Gentr.,  1893,  i, 
369—370;  from  Ge7itr.  Physiol,  6,  604— 607).— After  numerous  ex- 
periments, the  author  finally  adopted  the  following  method  : — To 
50  c.c.  of  the  blood,  5  c.c.  of  acetic  acid  (sp.  gr.  1'04)  is  added, 
together  with  8 — 10  times  the  volume  of  water ;  the  mixture  is  heated 
to  incipient  boiling,  9 — 10  c.c.  of  a  20  per  cent,  solution  of  sodium 


ANALYTICAL  CHEMISTRY.  399 

carbonate  ^adually  run  in,  and  tlie  liquid  kept  in  ebullition  for  some 
minutes,  after  which  it  is  filtered  through  a  conical  linen  bag.  The 
coagulum  is  repeatedly  washed  with  water,  the  linen  filter  pressed, 
and  the  filtrate  and  wasliings  concentrated  to  a  known  volume  and 
finally  filtered.  It  is  now  quite  clear,  and  remains  so  on  testing 
with  acetic  acid  and  potassium  ferrocyanide  ;  when  acidified  with 
hydrochloric  acid  and  treated  with  potassiomercaric  iodide,  how- 
ever, a  more  or  less  copious  precipitate  is  produced.  The  solution  is 
well  adapted  for  titrating.  A.  R.  L. 

A  Sensitive  Reaction  for  the  Detection  of  Albumin  in  Urine. 

By  E.  Spiegler  (Chem.  Centr.,  1893,  i,  368;  from  Gentr.  hlin.  Med., 
14,  49 — 52  ;  compare  Abslr.,  1892,  928). — The  reaction  is  obtained 
by  a  solution  of  tartaric  acid  and  mercuric  chloride  containing 
glycerol ;  1  part  of  albumin  in  250,000  may  be  detected  by  the  form- 
ation of  a  white  ring  at  the  point  of  contact  of  the  urine  and  the 
reagent.  The  author  no  longer  employs  sugar  in  preparing  the 
reagent,  as  the  latter  is  foand  to  keep  better  without  it.  Urine  con- 
taining iodine  cannot  be  tested  by  the  reaction ;  bromine  compounds 
do  not,  however,  interfere  with  it. 

Under  the  influence  of  slight  indisposition,  the  urine  of  certain 
persons  otherwise  in  sound  health  contains  frequently  small  amounts 
of  albumin,  which  cannot  be  detected  by  the  ferrocyanide-acetic  acid 
test.  A.  R.  L. 

Analysis  of  Rubber  Goods.  By  R.  Henriques  (Chem.  Zeit., 
16,1595—1596;  1623—1624;  1644— 1645).— The  author  first  points 
out  the  great  difficulty  of  obtaining  a  fair  sample.  Soft  rubber  goods 
must  be  cut  into  tiny  pieces,  well  mixed,  and  a  fairly  large  quantity 
taken  for  analysis  ;  hard  rubber  may  be  divided  by  means  of  a 
rasp.  The  estimation  of  the  amount  of  ash  is  not  always  quanti- 
tatively useful.  If  the  sample  contains,  say,  siliceous  matter,  or 
barytes,  the  results  are  fairly  accurate ;  but  if  the  mineral  matter 
consists  of  lead  carbonate,  red  lead,  &c.,  the  ash  found  will  be  too 
low  and  cannot,  of  course,  serve  as  a  measure  for  the  amount  of  true 
rubber.  Then  again,  even  supposing  the  ash  to  represent  the  true 
amount  of  mineral  matter,  there  is  no  certainty  that  the  rubber  does 
not,  to  a  certain  extent,  consist  of  other  organic  matter,  or  so  called 
rubber  substitute.  Another  difficulty  is  the  presence  of  sulphur 
which  may  afterwards  wholly,  or  partially,  be  found  as  an  apparent 
constituent  of  the  ash. 

The  author  recommends  the  following  process  for  the  estimation 
of  the  total  sulphur.  A  deep  porcelain  basin  is  covered  with  a 
funnel  with  a  short  stem,  and  20  c.c.  of  fuming  nijtric  acid  is  put 
into  it.  3  or  4  grams  of  the  finely  cut  up  sample  is  then  by 
degrees  introduced  through  the  opening  of  the  funnel.  When  the 
violent  action  is  over,  the  dish  is  warmed  on  the  water-bafcb,  the  solu> 
tion  is  evaporated  to  a  syrup  and  then  treated  with  4  grams  of  a 
mixture  of  3  parts  of  potassium  nitrate  and  4  parts  of  sodium 
carbonate.  After  drying  is  complete,  the  mass  is  gently  fused  until 
all  carbonaceous  matter  has  disappeared.     The  mass  is  now  treated 
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with  hydrochloric  acid,  evaporated  to  dryness  to  render  sih'ca  in- 
soluble, and  then  taken  np  with  dilute  nitric  acid.  If,  as  usual,  an 
insoluble  residue  remains,  it  consists  of  silica,  barium  sulphate,  and 
lead  sulphate,  the  latter  of  which  may  be  dissolved  out  by  means  of 
ammonium  acetate,  and  added  to  the  main  solution.  The  silica  and 
barium  sulphate  are  separated  by  the  usual  method,  and  should  the 
main  fluid  contain  sulphates  there  cannot  be  any  further  quantity  of 
barium.  The  sulphuric  acid  is  now  estimated  in  an  aliquot  part  of 
the  acid  filtrate  by  means  of  barium  chloride.  Another  portion  of  the 
filtrate  is  used  for  the  estimation  of  any  metal  supposed  to  be  present. 

To  ascertain  how  much  sulphur  is  present  as  vulcanising  sulphur, 
as  distinct  from  metallic  sulphides  or  sulphates,  the  author  uses  the 
following  process : — Commercial  light  petroleum  is  shaken  with 
aqueous  soda  to  remove  sulphur  compounds,  dried,  and  distilled,  the 
fraction  coming  over  between  140 — '250°  being  collected.  5  grams  of 
the  sample,  or  12  grams  if  it  is  rather  low  in  ash,  is  placed  in  a 
weighed  250  c.c.  flask,  and  150  c.c.  of  the  petroleum  is  added.  After 
connecting  the  flask  with  a  reflux  condenser,  it  is  heated  in  an  oil- 
bath  up  to  140 — 150°,  until  the  rubber  is  quite  disintegrated  and  an 
insoluble  deposit  has  formed  at  the  bottom  of  the  flask.  A  higher 
temperature  should  be  avoided  to  prevent  formation  of  hydrogen 
sulphide.  After  cooling,  the  solution  is  poured  through  a  weighed 
filter,  and  the  residue  is  washed  a  few  times,  finally  with  lio-iit 
petroleum  of  low  boiling  point.  The  flask  and  filter  are  now  both 
dried  at  110°  and  reweighed,  and  the  amount  of  insoluble  matter  is 
thus  obtained  in  which  the  sulphur  may  be  estimated  as  directed. 
The  difference  between  the  two  estimations  represents  the  vulcanisiuf 
sulphur. 

As  regards  rubber  surrogates,  the  author  has  come  to  the  conclu- 
sion that  alcoholic  soda  is  the  most  convenient  reagent.  3 — 5  grams 
of  the  finely  cut  up  sample  is  digested  with  10  times  its  weight  of 
8  per  cent,  alcoholic  soda  in  a  reflux  apparatus.  The  solution  is 
diluted  with  water  and  evaporated  in  a  dish  until  the  alcohol  is 
expelled.  The  insoluble  residue  is  now  collected  on  a  weighed  filter, 
dried  at  100°,  and  weighed.  As  it  always  contains  mineral  matter, 
besides  a  little  soda  which  washing  has  failed  to  remove,  the  ash 
should  be  taken  (ammonium  nitrate  being  employed),  and  a  sulphur 
estimation  should  then  be  made.  As  hard  rubber  is  but  imperfectly 
soluble  in  light  petroleum,  its  inorganic  constituents  cannot  be  sepa- 
rated by  this  process,  but  rubber  surrogates  may  be  extracted  by 
alcoholic  soda.  It  is  as  yet  impossible  to  ascertain  what  proporticm 
of  the  vulcanising  sulphur  belongs  to  the  rubber  and  what  to  the 
surrogate.  L.  de  K. 
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Determination  of  the  Intensity  of  Rays.  By  N.  Teclu  (J.  pr. 
Ghem.  [2],  47,  568 — 583). — Crookes' radiometer  has  been  adapted  by 
the  author  for  the  purpose  of  determining  radiant  transparency 
(diaphanity).  The  radiometer  is  so  arranged  that  its  velocity  of 
rotation  is  determinable,  there  being  proportionality  between  the 
velocity  of  rotation  and  the  intensity  of  the  light  falling  on  the 
radiometer.  Tables  are  given  showing  the  relative  transparencies 
of  different  liquids.  H.  C. 

Molecular  Refraction  of  Componnds  containing  Nitrogen 
(Aldoximes  and  Ketoximes).  By  C.  Trapesonzjanz  {Ber.,  26, 
1428 — 1433). — The  author  has  determined  the  molecular  refractions 
of  a  number  of  aldoximes  and  ketoximes,  with  the  view  of  obtaining 
evidence  as  to  whether  the  nitrogen  in  these  compounds  is  behaving 
as  a  triad  element,  or  as  suggested  by  Bischoff  in  the  stereoisomeric 
formulae 

|>C-N<g,    and      y>C— T^<^, 

as  a  pentad.  For  sodium  light  and  using  the  Lorenz  formula,  the 
molecular  refraction  of  the  group  NOH  was  found  to  be  in  the 
aldoximes  6*575  and  in  the  ketoximes  6*518,  the  mean  value  being 
6'538.  If  for  the  atomic  refraction  of  nitrogen  the  value,  2*870,  given 
by  Loewenherz  be  accepted  and  the  atomic  refractions  0'  =  1*521 
and  H  =  1*051,  the  calculated  value  for  the  group  NOH  is  5*442. 
The  difference  between  this  and  the  observed  value  may  either  be 
due  to  the  increment  for  the  double  linkage  between  carbon  and 
nitrogen,  for  which  Briihl  has  given  the  value  0*92 — 1*11,  or  if 
instead  of  0'  we  take  O"  =  2287,  the  calculated  value  then  becomes 
6*208,  and  no  longer  differs  so  considerably  from  that  observed. 

H.  0. 

Spectra  of  the  Flames  of  some  Metallic  Compounds.  By 
G.  D.  LiVEiNG  and  J.  Dewar  (Proc.  Boy.  Soc,  52,  117—123).— 
Nickel  carbonyl,  when  mixed  with  hydrogen  and  burnt  in  oxygen 
at  a  porcelain  jet,  exhibits  a  spectrum  which  consists  of  two  parts, 
(1)  the  spectrum  of  the  main  body  of  the  green  flame,  and  (2)  that 
of  the  base  of  the  flame.  The  spectrum  of  the  main  body  consists  of 
a  series  of  shaded  bands,  brightest  in  the  green,  but  extending  on 
the  red  side  beyond  the  red  lithium  line,  and  on  the  violet  side  well 
into  the  blue.  These  bands  have  their  sharp  edges  on  the  more 
refrangible  side.  Besides  the  bands,  a  few  visible  lines  appear,  only 
one  of  which,  X.  5476,  is  a  known  line  of  nickel.  In  the  ultra-violet 
part,  however,  a  great  number  of  nickel  lines  were  photographed.  In 
the  spectrum  of  the  base  of  the  flame  there  are  two  principal  groups 
of  lines,  one  in  the  orange  and  red,  the  other  in  the  citron  and 
yellow.     None  of  them  appear  to  be  nickel  lines. 

VOL.  LXiv.  ii.  30 
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Zinc  ethide,  when  burned  with  hydrogen  so  as  to  reduce  the 
luminous  spectrum,  showed  the  following  zinc  lines,  \  4812,  4721, 
and  4681 .     There  were  no  lines  of  zinc  in  the  ultra-violet. 

J.  W. 

Flame  Spectra  of  some  Metals.  By  D.  Cochin  (Compt.  rend., 
116,  1055 — 1057).— The  author  has  photographed  the  ultra-violet 
portion  of  the  flame  spectra  of  the  salts  of  certain  metals,  using  a 
spectrograph  with  quartz  prisms  and  quartz  and  Iceland  8pa,r  lenses, 
the  sensitive  gelatinobromide  film  being  curved  so  that  all  the  rays 
were  in  focus.  In  all  cases  the  water-bands  at  X  309  were  obtained, 
but  in  no  case  were  there  any  lines  or  bands  of  higher  refrangibility 
even  with  somewhat  longer  exposures.  With  a  hydrogen  flame,  the 
spectra  are  somewhat  more  luminous,  but  the  results  are  practically 
the  same. 

Lithiam  gives  the  line  at  X  413.  Sodium  gives  the  double  line 
X 3303  and  330*2  obtained  by  Kayser  and  Runs^e  in  the  electric  arc. 
Potassium  gives  the  lines  X404  and  344-4.  Rubidium,  in  addition  to 
the  visible  line  X  420,  gives  the  two  doublets,  observed  by  Kayser 
and  Runge,  at  X  359-1— 3587  and  335-1- 334-8,  especially  if  the 
hydrogen  flame  is  used,  Caesium  gives  the  lines  \388,  X  361*5,  and 
x'^347-7o  in  addition  to  the  visible  blue  lines  X  459-7 — 450.  The  first 
two  correspond  with  two  pairs  mentioned. by  Kayser  and  Runge, 
whilst  the  third  also  seems  to  correspond  with  a  line  seen  by  them. 

Calcium,  strontium,  and  barium  give  the  visible  lines  in  each  case, 
but  no  ultra-violet  lines. 

Thallium,  on  the  other  hand,  resembles  the  alkali  metals  in  giving 
lines  in  the  ultra-violet  at  X  353  and  378.  C.  H.  B. 

Leclanch6  Battery.  By  A.  Ditte  (Compt.  rend.,  116,  984—986). 
— When  the  zinc  platinum  couple  is  immersed  in  a  solution  of 
ammonium  chloride  (compare  this  vol.,  ii,  355),  not  only  is  the  solu- 
tion decomposed  and  the  zinc  oxidised,  but  the  zinc  oxide  can  act  on 
the  alkali  chloride.  At  the  ordinary  temperature,  the  decomposition 
is  more  rapid  the  stronger  the  ammonium  chloride  solution. 
Hydrogen  is  evolved  and  compounds  are  formed  which  contain  zinc 
oxide  and  ammonia  in  proportions  that  depend  on  the  concentration 
of  the  solution.  Apart  from  secondary  reactions,  the  decomposition 
of  ammonium  chloride  by  zinc  is  exothermic.  No  precipitate  is  formed, 
because  the  zinc  oxide  is  soluble  in  ammonia  solution,  but  ammonia 
tends  to  accumulate  in  the  upper  part  of  the  liquid  and  zinc  chloride 
in  the  lower  layers.  The  resistance  is  lessened,  and  decomposition  ac- 
celerated by  substituting  for  the  plate  of  platinum  a  porous  cell  con- 
taining a  mixture  of  carbon  and  manganese  peroxide.  With  a  solution 
containing  10  per  cent,  of  ammonium  chloride,  the  secondary  pro- 
duct is  2NH4Cl,4ZnO,9H20,  which  crystallises  as  soon  as  the  solution 
is  saturated.  When  only  a  small  quantity  of  ammonium  chloride 
remains,  zinc  oxide  separates  and  mixes  with  the  crystalline  com- 
pound. If  the  original  solution  contains  15  per  cent,  of  ammonium 
chloride,  the  crystalline  product  is  2NH4Cl,ZnO,  v.^hich  tends  to  sepa- 
rate at  first  in  the  upper  part  of  the  liquid.  In  the  lower  part  of  the 
liquid  there  is  very  little  free  ammonia,  and  a  double  zinc  ammonium 
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chloride  is  formed,  and  by  reason  of  its  specific  gravity  tends  to 
remain  at  the  bottom  of  the  vessel,  and  thus  accelerate  the  solvent 
action  on  the  lower  part  of  the  zinc.  C.  H.  B. 

A  Cadmium  and  Am.monium.  Chloride  Battery.  By  A.  Ditte 
(Gompt,  rend.,  116,  1128 — 1131). — The  electrolysis  of  a  solution  of 
ammonium  chloride  by  a  cadmium  platinum  couple  is  exothermic, 
even  when  the  heat  of  formation  of  the  double  ammonium  cadmium 
chloride  is  left  out  of  account.  The  ammonia  tends  to  accumulate  in 
the  upper  part  of  the  liquid  and  the  cadmium  chloride  in  the  lower 
part,  but  since  cadmium  oxide  forms  most  rapidly  where  the 
ammonia  is  present,  the  upper  part  of  the  liquid  becomes  saturated 
with  the  compound  2]S'H4Cl,CdO,  which  crystallises  at  the  surface. 

The  substitution  of  an  agglomerate  of  manganese  peroxide,  or  a 
porous  cell  containing  the  peroxide,  for  the  platinum,  accelerates  the 
change,  and  a  layer  of  crystals  of  the  compound  2]S'H4Cl,CdO  forms 
round  the  upper  part  of  the  zinc  rod.  The  cadmium  chloride  tends 
to  accumulate  in  the  lower  part  and  the  ammonia  in  the  upper  part 
of  the  liquid,  but  at  some  intermediate  point  the  two  products  are 
present  in  the  proportions  required  to  form  the  compound 
2NH4Cl,CdO,  and  the  latter  separates  out  gradually,  forming  a  kind 
of  diaphragm  dividing  the  liquids  into  two  parts  of  different  compo- 
sition. Since,  however,  in  this  layer  the  resistance  is  smaller  than 
in  any  other  part  of  the  liquid,  the  cadmium  is  more  rapidly  attacked 
at  this  point  than  anywhere  else. 

The  manganese  peroxide  seems  to  have  no  other  function  beyond 
that  of  rapid  depolarisation.  C.  H,  B. 

Voltaic  Cells  with  Fused  Electrolytes.  By  J.  Brown  (Proc. 
Boy.  Soc,  52,  75 — 91). — In  instituting  a  comparison  of  the  observed 
electromotive  forces  of  cells  with  their  theoretical  values,  as  given  by 
"  Thomson's  law,"  the  simpler  the  construction  of  the  cell,  the  easier 
it  is  to  ascertain  the  nature  of  the  chemical  action,  on  which  the  ' 
calculation  rests.  In  cells  with  aqueous  electrolytes,  the  solvent  in- 
troduces several  irreducible  complications,  arising  from  possible 
action  of  the  solvent  itself  as  an  electrolyte,  from  the  formation  of 
insoluble  films  (either  inactive  and  protective,  as  oxides,  or  active, 
as  hydrogen)  or  from  the  uncertainty  of  calculations  involving  heats 
of  solution  of  the  products  of  voltaic  reaction. 

When  the  liquidity  of  the  electrolyte  is  produced  by  fusion  instead 
of  by  dissolution,  these  complications  are  to  a  large  extent  avoided; 
and,  as  a  matter  of  experiment,  two  fluid  cells  made  up  of  metals, 
immersed  each  in  its  fused  chloride,  give  results  nearer  the  "  theo- 
retical "  values  than  those  obtained  with  aqueous  solutions.  This  is 
specially  noticeable  in  the  case  of  metals  with  high  heats  of  oxidation, 
for  example,  magnesium  and  aluminium. 

The  electromotive  forces  of  cells  containing  pairs  of  the  metals  tin, 
lead,  and  zinc  come  out  nearest  to  the  theoretical  values.  The  other 
metals  which  were  tried  did  not  give  so  close  an  agreement,  but  could 
be  brought  into  agreement  by  applying  constant  corrections,  one  for 
each  metal ;  and  reasons  are  given  for  attributing  these  corrections  to 
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the  high  temperatures  of  the  cells,  as  compared  with  the  temperatures 
for  which  the  recognised  heats  of  combination  are  true. 

Four  of  the  cells  were  tested  by  passing  currents  through  them  in 
both  directions  alternately,  and  noting  the  electromotive  force  after 
the  passage  of  each  current.  Polarisation  was  observed  in  the  case  of 
ziuc-silver;  in  the  others  it  was  practically  absent.  J.  W. 

Changes  at  the  Boundary  between  Solutions  of  Different 
Concentration   during  the  Passage  of    an  Electric   Current. 

By  G.  H.  Zahn  {Ann.  Phys.  Gliem.  [2],  48,  606— 624).— The  author 
has  investigated  the  phenomenon  of  the  separation  of  precipitates  at 
the  boundary  of  electrolytes  (compare  Kiimmell,  Abstr.,  1892,  1038). 
The  current  was  allowed  to  pass  through  two  solutions  of  the  same  salt 
of  different  concentrations,  from  that  of  the  gi^eater  to  that  of  the  less, 
a  separation  of  the  hydroxide  of  the  metal  then  taking  place  at  the 
boundary  of  the  two  solutions  in  certain  cases.  Such  a  separation  was 
noticed  with  salts  of  magnesium,  calcium,  barium,  strontium,  alumin- 
ium, manganese,  iron ,  zinc,  and  copper,  but  not  in  the  case  of  silver  salts. 
In  the  latter  case,  however,  as  also  with  the  salts  of  sodium  and 
potassium,  which  form  soluble  hydroxides,  the  presence  of  the  hydr- 
oxides at  the  boundary  between  the  solutions  could  be  rendered 
evident  by  the  alkaline  reaction  of  the  solution  with  methyl  orange 
at  this  point.  The  author  is  inclined  to  regard  the  above  phenomena 
as  evidence  that  water  plays  some  part  in  the  electrolysis  of  salt 
solutions.  H.  C. 

Electrochemical    Effects    on    Magnetising    Iron.       By    T. 

Andrews  (Proc.  Boy.  Soc,  52,  114 — 117). — Two  steel  bars  were  cut 
adjacently  from  a  long,  finely-polished  rod,  so  that  they  were  as  nearly 
as  practicable  alike  in  general  composition  and  structure.  Both 
were  weighed  and  immersed  in  equal  quantities  of  cupric  chloride 
solution,  one  of  them  being  previously  magnetised.  After  a  certain 
time  (6  to  24  hours)  they  were  removed  from  the  solution,  freed  from 
deposited  copper  and  carbonaceous  matter,  dried,  and  again  weighed. 
In  every  case,  the  magnetised  bar  had  lost  more  in  weight  than  the 
unmagnetised  bar,  an  average  of  29  experiments  showing  an  increase 
of  corrosion  in  the  steel  due  to  magnetic  influence  of  about  3  per  cent, 
under  the  conditions  of  experiment.  The  bars  were  not  higrhly 
magnetised.  J.  W. 

Law  of  Dulong  and  Petit.  By  F.  Richarz  (Ann.  Phys.  Chem, 
[2],  48,  708— 716).— The  author  gives  a  deduction  of  the  law  of 
Dulong  and  Petit  based  upon  the  Clausius  virial  theory.  H.  C. 

Specific  Heat  of  Boron.  By  H.  Moissax  and  H.  Gautier 
(Comjpt.  rew(?.,116,  924 — 928).  — Pure  amorphous  boron  was  used,  and 
it  was  mixed  with  small,  lenticular  masses  of  platinum  with  a  view 
to  increase  the  conductivity.  The  experiments  were  made  with  an 
ice  calorimeter,  and  the  following  values  were  obtained : — At  100°, 
0-3066;  at  192-3°,  03407;  and  at  234-3°,  0-3573.  The  curve  repre- 
senting these  results  is  almost  a  straight  line,  and  the  mean  value 
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between  0°  and  100°  is  0-3066;  between  100°  and  192-3°,  0-3776; 
and  between  192-3°  and  234-3°,  04333.  The  corresponding  atomic 
heats  are  3-372,  4-153,  and  4'766, 

The  mean  specific  heat  between  0°  and  100°  is  higher  than  that 
found  by  Weber,  bat  the  corresponding  atomic  heat  is  only  3'372. 
The  specific  heat,  however,  rises  with  the  temperature,  and  extrapola- 
tion indicates  that  the  atomic  heat  would  be  6-4  at  about  400". 

C.  H.  B. 

Ferric  Chloride  and  Ferric  Oxalate  Solutions :  Distribution 
of  Ferric  Iron  between  Hydrochloric  and  Oxalic  acids.     By 

O.  Lemoine  {Gompt.  rend.,  116,  880 — 882). — When  a  solution  of  ferric 
chloride  containing  4  gram-atoms  of  iron  per  litre  is  dilated  with 
water,  there  is  considerable  development  of  heat,  which,  however, 
cannot  be  due  to  hydration,  because  it  is  observed  on  dilution  of  a 
solution  containing  FegCle  +  108 H3O.  The  development  of  heat  is 
due  to  the  gradual  decomposition  of  the  ferric  chloride  with  formation 
of  hydrochloric  acid  and  soluble  ferric  hydroxide.  This  view  is  con- 
fi^rmed  by  colorimetric  observations,  by  means  of  which  the  amount  of 
alteration  can  be  estimated.  The  following  table  shows  the  percentage 
alterations  at  various  degrees  of  dilution.  N  represents  a  degree  of 
concentration  corresponding  with  a  solution  containing  56  grams  of 
iron  per  litre. 

4N.  3N.        1-5N.       N.       ^N.      iN.     Jq^- 

Percentage  amount  of] 

ferric   chloride  un-  ^   100         74         50         46       37       35       29 

decomposed J 

The  development  of  heat  on  dilution  is  much  less  marked  with 
solutions  of  other  ferric  salts.  At  the  ordinary  temperature,  dilution 
of  ferric  oxalate  solution  is  accompanied  by  a  slight  absorption  of 
heat,  but  if  dilution  takes  place  at  about  80°,  there  is  a  slight  develop- 
ment of  heat. 

The  heat  of  formation  of  ferric  oxalate  from  ferric  oxide  and  oxalic 
acid  is  34-8,  but  in  concentrated  solutions  it  is  somewhat  lower. 

Oxalic  acid  to  a  large  extent  displaces  hydrochloric  acid  when 
added  to  a  solution  of  ferric  chloride.  C.  H.  B. 

Decomposition  of  Oxalic  acid  by  Ferric  Salts  under  the 
influence  of  Heat.  By  G.  Lemoine  {ComiJt.  rend.,  116,  981—983). 
— When  ferric  chloride  and  oxalic  acid  in  equal  molecular  proportions 
are  dissolved  in  water  and  heated,  decomposition  is  insignificant  at 
40—50°,  slow  at  100°,  but  rapid  in  sealed  tubes  at  120°.  At  the 
ordinary  temperature,  only  0-019  of  the  mass  was  decomposed  after 
six  years.  Water  accelerates  the  decomposition,  but  tKe  influence  of 
dilution  diminishes  somewhat  with  the  temperature.  Excess  of  oxalic 
acid  retards  the  change,  but  excess  of  ferric  chloride  accelerates  it. 
Ferric  sulphate  and  oxalic  acid  behave  in  a  similar  manner,  but  de- 
composition is  somewhat  slower,  and  the  acceleration  produced  by 
water  is  much  less  marked. 

Ferric  oxalate  in  solution  decomposes  at  100°  with  separation  of 
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ferrous  oxalate.     The  velocity  of  the  reaction  at  100*  is  represented 
by  the  equation 


and  it  is  noteworthy  that  the  initial  velocity,  0*47,  is  greater  than  in 
the  case  of  ferric  chloride  and  oxalic  acid.  When  hydrochloric 
acid  is  added,  the  velocity  approaches  that  of  mixtures  of  ferric 
chloride  and  oxalic  acid  ;  and  with  a  large  proportion  of  the  acid  the 
reaction  is  almost  arrested.  Excess  of  water  accelerates  the  change 
somewhat,  but  oxalic  acid  retards  it. 

The  phenomena  observed  depend  to  a  large  extent  on  the  decom- 
position of  ferric  salts  by  water,  and  the  reverse  action  produced  by 
the  free  acid  present.  C.  H.  B. 

Some  Applications  of  Raoult's  Law  at  the  Boiling  Point  of 
Solutions.  By  A.  P.  Pakizek  and  0.  .^lle  (Ber.,  26,  1408—1412). 
— The  molecular  weights  of  several  of  the  fatty  acids  and  their 
ethereal  salts  were  determined  from  the  boiling  points  of  their  solu- 
tions in  benzene.  In  the  case  of  the  acids,  the  molecular  weight 
obtained  increases  with  the  concentration  of  the  solution,  and  eventu- 
ally approximates  to  double  the  ordinarily  accepted  value.  The 
ethereal  salts  give  normal  values  in  dilute  solutions,  the  agreement 
being  closer  the  higher  the  boiling  point  of  the  salt  in  question. 

Water  added  to  boiling  alcohol  causes  first  of  all  a  depression  and 
not  a  rise  in  the  boiling  point.  The  change  A^  in  the  boiling  point 
can  be  very  well  represented  as  a  quadratic  function  of  the  per- 
centage P  of  water  in  the  alcohol  A^  =    — 0-0411P  +  0-004348P-. 

Rhamnose  dissolved  in  alcohol  gave  a  mean  molecular  weight  of  206. 
This  value  points  to  the  formation  of  an  ethoxide,  since  CeHiaOgEt  = 
210,  but  CeHiiOe  =  182.  The  molecular  weight  of  rhamnose  was 
also  determined  from  its  effect  on  the  boiling  points  of  methyl  and 
isopropyl  alcohols.  It  was  necessary,  in  the  first  place,  to  determine 
the  molecular  rise  in  the  boiling  points  of  these  two  liquids,  for 
which  experiments  were  made  with  benzaldehyde,  aniline,  and  di- 
methylaniiine.  The  values  found  were  for  methyl  alcohol  9*20°,  and 
for  isopropyl  alcohol  12*9°.  Rhamnose  gave  in  methyl  alcohol  solu- 
tion a  molecular  weight  206,  but  in  solution  in  isopropyl  alcohol  only 
182.  It  appears,  therefore,  to  form  a  methoxide,  but  no  compound 
with  isopropyl  alcohol. 

Water  added  to  methyl  alcohol  causes  only  a  rise  in  the  boiling 
point.  The  molecular  weight  calculated  from  this  is,  however, 
abnormal,  and  lies  between  31  and  37.  Ethyl  and  isopropyl  alcohols 
al^o  give  abnormal  molecular  weights  in  methyl  alcohol  solution. 
The  value  found  for  ethyl  alcohol  was  between  110  and  118,  and  for 
isopropyl  alcohol  between  93  and  99.  The  formation  of  such  mole- 
cular compounds  as  EtOH,2MeOH  =  110  and  Pr^OH,MeOH  =  92 
is  probable.  H.  C. 
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Coefficients  of  Affinity  of  Organic  Bases.  By  E.  Lellmann 
and  A.  GoKTZ  (Annalen,  274,  121 — 141). — A  continuation  of  pre- 
viously published  work  (Abstr.,  1889,  1104;  1891,  638  and  1149). 
The  values  obtained  with  aniline  both  in  more  concentrated  and  more 
dilute  solutions  than  previously  used  agree  well,  and  the  mean  value 
is  K  =  67*5.  The  observation  that  freshly  prepared  solutions  give  a 
value  either  too  high  or  too  low  is  confirmed ;  it  may  be  due  to  the 
equilibrium  between  the  four  substances  in  solution  not  being  imme- 
diately established,  and  to  alterations  brought  about  by  external 
agencies  (such  as  the  formation  of  molecular  aggregates)  not  yet 
know^n.  The  following  mean  values  were  obtained  with  other  bases  : 
Metaxylidine,  k  =  106-7;  paraxylidine,  tc  —  72-79;  ortho-xylidine, 
K  =  96*64;  i/r-cumidine,  k  =  117'6;  orthutoluidiue,  k  =  51"63 ;  hexa- 
hydroquinoline,  k  =  59*76;  decahydroquinoliue,  k  =  618'7  ;  ac.-tetra- 
liydro-^-naphthylamine,  k  =  110*5  ;  metachloraniline,  k  =  20*85  ; 
chlorotoluidine  [NH2  :  CI  :  Me  =  1  :  2  :  4],  k  =  18*53  ;  chlorotolu- 
idine  TlSTHa  :  CI  :  Me  =  1  :  4  :  2],  /c  =  32*26  ;  chlorotoluidine 
[NH2  :  CI  :  Me  =  1  :  3  :  4],  /c  =  38*54 ;  orthobromaniline,  /c  =  12  91 ; 
metabromaniline,  «;  =  24*87  ;  parabromaniline,  k  =  31*34  ;  bromo- 
toluidine  [NH2  :  Me  :  Br  =  1  :  2  :  4],  /c  =  28*48  ;  bromotoluidine 
[NH2  :  Me  :  Br  =  1  :  4  :  2],  /c  =  1672  ;  glycocine,  k  =  17*56;  met- 
amidobenzoic  acid,  k  =  21*04  ;  picolinic  acid,  k  =  9*75  ;  cjtisine  is  a 
strong  base,  but  gave  results  which  varied  widely  ;  thiohydanto'in, 
K  =  10*58  ;    dimethylthiazole,  tc  =  26*17  ;    the  compound 

K  =  263*7.  Arranging  the  bases  according  to  their  increasing 
affinity  coefficients,  a  series  is  obtained  w^hich  deviates  from  that  of 
Walker,  whose  determinations  were  made  by  the  electrolytic  method. 

A.  R.  L. 

Coefficients  of  Affinity  of  Organic  Acids.  By  E.  Lellmaxn 
and  J.  ScHLiEMANN  (Annalen,  274,  141 — 156,  156 — 173). — Using  the 
method  previously  described  (Abstr.,  1892,  1269),  the  authors  have 
made  measurements  of  the  affinity  coefficients  of  certain  organic 
acids.  Their  results  deviate  from  those  of  Ostwald  obtained  by  the 
electrolytic  method,  but  in  support  of  them,  it  is  urged  that  they 
indicate  an  unbroken  diminution  in  the  affinity  from  formic  acid  to 
caprylic  acid.  The  following  are  the  mean  values  :  Normal  butjric 
acid,  K  =  10*47;  caproic  acid,  k  =  8*72;  caprylic  acid,  k  =  7*63. 
According  to  Ostwald,  isobutyric  acid  is  a  stronger  acid  than  propi- 
onic ;  the  authors  have,  however,  obtained  the  value  k  =  8*21  as  its 
affinity  coefficient.  Mandelic  acid,  k  =  56*67  ;  dipyridylcarboxylic 
acid,  K  =  44*11;  phenyl pyridinecarboxy lie  acid,  k  :±  28*96;  sorbic 
acid,  K  =  13*02;  a-naphthoic  acid,  k  =  21*62.  When  a  solution  of 
phenylacetic  acid  is  neutralised  with  barium  hydroxide  and  examined 
in  the  usual  way,  the  values  obtained  for  the  affinity  coefficient  vary 
according  to  the  length  of  time  the  solution  has  been  made;  crystal- 
line barium  phenylacetate  gave  immediately  after  dissolution  a  mean 
value  /c  =  19*68,  which  remained  constant  after  18  days;    the  value 
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obtained  for  hydrocinaamic  acid  at  the  end  of  the  same  time  was 
K  =  13-85. 

The  authors  have  also  made  some  determinations  of  the  affinity 
coefficients  of  acids  by  a  spectrophotometric  method  in  aqueous 
solution,  using  potassium  metahydroxyanthraquinonesulphonate  as 
indicator.  The  results  are  at  variance  with  Guldberg  and  Waage's 
law ;  water  does  not,  therefore,  appear  to  be  a  suitable  solvent  for 
these  determinations.  Contrary  to  the  dissociation  degrees,  the 
differences  between  the  values  for  the  affinity  coefficients  become 
greater  with  increasing  dilution.  Another  series  of  experiments,  in 
which  dimethylamidoazobenzenesulphonic  acid  in  aqueous  solution 
was  employed  as  indicator,  leads  the  authors  to  the  view  that  the 
chemical  action  is  not  proportional  to  the  dissociation  degree.  Ost- 
wald,  by  comparing  the  rate  of  hydrolytic  action  of  acids  with  their 
electrical  conductivities,  arrived  at  an  opposite  conclusion.  Certain 
acids  are  arranged  in  the  order  of  their  increasing  strengths  accord- 
ing to  the  authors'  and  to  Ostwald's  results  ;  the  two  tables  exhibit 
very  large  differences.  The  authors  also  reply  to  Arrhenius'  criti- 
cisms (Zeit.  jphysihal.  Chem.,  10,  671)  of  their  former  work. 

A.  R.  L. 

Theory  of  Chemical  Types.  By  F.  Flavitzkt  {Ber.,  26, 
1534 — 1538). — This  paper  adduces  further  evidence  in  favour  of  the 
author's  theory  of  the  correlation  of  the  oxygen  and  hydrogen  com- 
pounds of  the  elements  (Abstr.,  1892,  1270).  It  is  shown  that  the 
general  type  represents  all  the  compounds  of  the  elements,  including 
the  so-called  molecular  compounds,  this  being  especially  evident  in 
the  case  of  the  halogen  derivatives,  such  as  the  single  and  double 
haloid  salts,  with  their  water  of  crystallisation.  H.  G.  C. 

Lectures  on  Inorganic  Chemistry  arranged  in  accordance 
with  the  Natural  System  of  the  Elements.  By  L.  Meyer 
{Ber.,  26,  1230— 1250).— In  a  lecture  before  the  German  Chemical 
Society,  the  author  explains  how,  for  some  years  past,  he  has  made 
use  of  the  periodic  system  in  giving  instruction  in  inorganic 
chemistry.  He  claims  that  the  advantages  obtained  by  making  use 
of  this  method  of  classification  are  so  great  that  he  is  now  able  to 
cover  the  whole  of  the  ground  in  little  more  than  80  lectures,  in 
spite  of  the  fact  that  these  are  very  fully  illustrated  by  experiments. 

The  course  commences  with  an  explanation  of  the  position  occu- 
pied by  chemistry  among  the  other  sciences,  and  of  its  relationship 
to  these,  and  more  especially  to  physics.  A  short  historical  account 
of  the  progress  of  chemistry  follows,  this  being  brought  down  to  the 
time  of  Lavoisier,  and  serving  to  introduce  an  examination  into  the 
composition  of  air  and  of  the  nature  of  combustion.  In  connection 
with  the  phlogiston  theory,  hydrogen  is  brought  forward,  and  the 
composition  of  water  made  the  subject  of  investigation.  The  con- 
stancy in  the  combining  proportions  of  hydrogen  and  oxygen  by  weight 
and  by  volume  is  exemplified,  and  the  student  in  this  way  becomes 
acquainted  with  the  eudiometer  and  with  decomposition  by  electrolysis. 
The  atomic  theory  is  also  briefly  spoken  of  in  this  place.  The 
elements  oxygen,   nitrogen,   and  hydrogen  having  been  thus  iutro- 
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duced,  the  elements  generally  are  spoken  of,  together  with  their  dis- 
tribution in  Nature  and  relative  importance.  The  laws  in  accordance 
with  which  they  enter  into  combination  with  one  another  are  con- 
sidered at  some  length,  the  atomic  theory  being  brought  forward 
historically,  and  the  laws  of  D along  and  Petit,  and  of  Avogadi'o,  are 
fully  discussed.  At  the  same  time  the  historical  treatment  permits 
of  the  introduction  of  the  electrochemical  theory,  in  speaking  of 
electrochemical  equivalents  and  Faraday's  laws  of  electrolysis. 

The  meaning  of  atomic  weights  being  now  rendered  evident,  the 
arrangement  of  the  elements  in  the  periodic  system  is  at  once  ex- 
plained. The  author  then  starts  with  a  consideration  of  the  com- 
pounds of  hydrogen  with  the  elements,  beginning  first  with  those  of 
Group  VII,  this  serving  to  illustrate  practically  the  similarity  to  be 
looked  for  in  analogous  compounds  of  elements  belonging  to  the 
same  group,  and  also  the  regular  change  in  valency  in  passing  from 
one  group  to  the  next.  After  these  preliminaries,  the  elements  and 
their  compounds  are  considered  seriatim,  commencing  with  Group  I 
in  the  periodic  system.  It  is  considered  advisable,  however,  in  deal- 
ing with  the  elements  in  this  manner,  to  reserve  the  heavy  metals  in 
the  first  four  groups  to  be  discussed  at  a  later  period,  the  sub-groups 
being  first  alluded  to  when  Group  Y  is  reached,  and  then  subse- 
quently taken  in  the  following  order  : 

Y.  YI.  YII.  YIII.  I. 

V,  Cr,  Mn,  Fe,  Co,  Ni,  Cu, 

Nb,  Mo,  —  Ilu,Rh,Pd,  Ag, 

Ta,  W,  —  Os,  Ir,  Ft,  Au, 

Under  the  headings  of  the  metals  only  those  compounds  are  con- 
feidered  which  may  be  regarded  as  derived  from  the  hydrogen  com- 
pounds previously  spoken  of,  as,  for  instance,  the  oxides,  sulphides, 
and  chlorides.  Salts  of  the  oxy-acids  are  taken  when  the  acid  itself 
is  under  discussion,  the  author  being  inclined,  from  practical  ex- 
perience, to  look  on  this  as  the  better  method  of  treatment,  and 
one  by  means  of  which  useless  repetition  may  be  avoided. 

H.  C. 

Explosives.  By  H.  Biltz  {Ber.,  26,  1378— 1383).— There  are 
certain  explosives,  such  as  nitroglycerol,  dynamite,  guncotton,  picric 
acid,  and  the  new  German  military  powder,  which,  when  simply 
heated,  burn  quietly  if  freely  exposed,  or,  if  confined,  explode  only 
at  the  spot  where  heat  is  applied  without  the  whole  mass  taking  pai-t 
in  the  explosion.  This  is  probably  because  they  are  bad  conductors 
of  their  own  explosive  wave.  If,  however,  the  same  substances  are 
subjected  to  a  violent  shock  by  the  explosion  in  their  nudst  of  initial 
charges  of  mercury  fulminate,  the  shock  seems  to  affect  all  the  mole- 
cules of  the  explosive  at  once,  and  the  whole  mass  of  the  latter 
explodes  with  enormous  violence. 

Descriptions  are  given  of  lecture  experiments  to  illustrate  these 
phenomena.  C.  F.  B. 


II. 

III. 

lY. 

Zn, 

Ga, 

Ge, 

Cd, 

In, 

Sn, 

Hg, 

Tl, 

Pb. 
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Densities  and  Molecular  Volumes  of  Chlorine  and  Hydrogen 
Chloride.  By  A.  Leduc  (Gompt.  rend.,  116,  968—970;. — The 
hydrogen  chloride  was  prepared  by  the  action  of  concentrated 
sulphuric  acid  on  fused  sodium  chloride,  and  dried  over  phosphoric 
anhydride ;  its  density  is  1'2696,  and  its  molecular  volume  (oxygen 
=  1)  IS  0-9923. 

The  chlorine  was  obtained  from  a  vessel  of  liquefied  chlorine,  a 
part  of  which  had  previously  been  allowed  to  evaporate.  Hydrogen 
chloride  was  removed  by  means  of  cupric  sulphate,  and  the  chlorine 
was  dried  over  concentrated  sulphuric  acid.  Its  density  is  2*4865, 
and  its  molecular  volume  0*9854. 

The  values  in  both  cases  differ  considerably  from  those  usually  given, 

C.  H.  B. 

Combination  of  Oxygen  and  Hydrogen.  Bj  H.  JN".  Warrkn 
Ghem.  Neivs,  67,  195). — 1  c.c.  of  acidified  water  was  introduced  into 
small,  selected  glass  tubes  1^  inches  long,  into  one  end  of  which  two 
platinum  wires  were  fused,  whilst  the  other  end  was  sealed  up.  When 
these  were  subjected  to  the  action  of  an  electric  current  of  6  volts,  the 
tubes  rapidly  burst  owing  to  the  heating  of  the  liquid;  when,  how- 
ever, one  of  the  tubes  was  mounted  within  a  strong  glass  vessel  con- 
taining water,  the  action  continued  briskly  for  25  minutes,  when  a> 
vivid  flash  and  violent  explosion  terminated  the  experiment.  The 
author  infers  from  many  such  experiments  that  under  a  pressure 
of  180  atmospheres  free  oxygen  and  hydrogen  combine  with  great 
violence  without  the  application  of  flame.  D.  A.  L. 

Gravimetric  Composition  of  Water.  By  W.  Dittmar  and 
J.  B.  Henderson  (Ghem.  Neivs,  67,  127,  139—141,  151—152,  164— 
167). — The  authors  have  submitted  the  synthesis  of  water  by  the 
action  of  hydrogen  on  copper  oxide  to  two  series  of  rigorous  quanti- 
tative experiments.  Specially  devised,  accurately  adjusted,  and  duly 
tested  apparatus  was  employed,  which  could  be  securely  sealed  air-^ 
tight  by  stop-cocks  and  india-rubber  caps  and  stoppers.  The  mode  of 
procedure  was  to  charge  the  tube  in  which  the  reduction  was  to  take 
place  with  about  115  grams  of  copper  oxide,  to  beat  it  on  a  magnesia 
bath  in  a  current  of  dry  air,  using  about  4*5  litres,  then  to  close  it 
securely,  and  the  next  day  exhaust  it,  admit  hydrogen  into  it,  allow  it 
to  assume  the  temperature  of  the  balance  case,  exhaust  again,  measur- 
ing the  vacuum,  and  weigh  against  a  tare,  prolonging  the  weighing  so- 
as  to  insure  that  no  leakage  of  air  was  taking  place,  the  exposed  portions 
of  india-rubber  beiug  protected  by  very  thin  silver  foil  during  the 
weighing.  The  tube  is  then  placed  on  a  magnesia  bath,  and  the  water 
receptacle  and  various  U'^^'^^^  adjusted;  every  trace  of  air  is  then 
eliminated  by  passing  several  litres  of  hydrogen  through  the  cold 
apparatus,  and  the  portions  of  the  reduction  tube  which  are  not  ta 
be  heated  being  properly  protected,   the  heating  is  now  proceeded 
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"vvith,  wlien  the  conversion  into  water  ensues  below  redness  ;  the  water 
receptacle  during  the  formation  of  water  is  immersed  in  an  ice 
bath,  which  is  replaced  by  a  water  bath  at  the  temperature  of  the 
laboratory  as  soon  as  the  copper  oxide  appears  completely  reduced, 
after  which  period  the  experiment  is  continued  for  a  while  to  make 
certain  that  the  reduction  is  quite  complete  ;  ultimately  the  appa- 
ratus is  allowed  to  cool  in  a  current  of  hydrogen  before  being  de- 
tached. When  detached,  the  hydrogen  in  the  various  pieces  of  appar- 
atus is  replaced  by  air  dried  by  sulphuric  acid  ;  the  tubes,  &c.,  are 
then  securely  closed  and  weighed.  The  various  weighings  incidental 
to  an  experiment  in  the  first  series  of  syntheses  were  : — Reduction  tube 
+  copper  oxide,  reduction  tube  -f  copper,  water  flask  before  and 
after  experiment,  1st  (J -tube,  2nd  Q'^^^e  (sulphuric  acid),  and 
3rd  IJ-^'^l^®  (phosphoric  anhydride),  both  before  and  after;  the  last 
tube  was  found  to  be  practically  superfluous.  From  these  weighings 
were  deduced  :  the  weight  of  oxygen  consumed  ;  the  weight  of  water 
obtained,  and  the  weight  of  hydrogen  wdth  which  the  oxygen  had 
combined.  These  data  were  corrected  for  sulphurous  anhydride 
carried  in  the  hydrogen  from  the  sulphuric  acid  used  for  drying 
the  gas,  and  which  amounted  to  less  than  0'2  milligram  per  litre  ; 
for  the  air  displaced  by  the  water,  copper,  and  copper  oxide,  taking 
the  mean  gravity  of  the  former  at  8'7016,  and  of  the  latter  at 
6' 1418,  whilst  the  composition  of  the  latter,  although  not  constant, 
was  found  to  be  in  a  sample  O  +  l*0985Cu,  a  number  which  was 
adopted  for  these  calculations ;  and  for  the  oxygen  absorbed  by  the 
metallic  copper  when  replacing  the  hydrogen  in  the  reduction  tube  by 
dry  air  before  weighing.*  The  methods  of  ascertaining  the  magni- 
tude of  these  corrections  are  fully  described  in  the  paper. 

After  the  authors  had  become  aware  of  various  sources  of  error, 
the  second  series  of  syntheses  were  started,  in  which  hydrogen  abso- 
lutely free  from  oxygen  is  employed,  this  being  prepared  by  passing 
the  gas  (after  its  deoxidation  by  red-hot  copper)  over  fused  caustic 
potash,  followed  by  phosphoric  anhydride.  These  reagents  placed  in 
the  same  order  after  the  water  receptacle  served  to  absorb  the 
water  vapour  produced  during  the  second  series  of  experiments ; 
therefore  in  this  series  there  were  only  two  (J'^^^es  to  weigh.  Of 
course  the  purity  of  the  water  obtained  was  duly  established.  The 
authors  discuss  the  results  obtained  very  fully,  and,  excluding  results 
in  which  there  were  irregularities  in  the  experiments,  they  find  that 
the  amount  of  hydrogen  required  by  8  grams  of  oxygen  equalled  in 
10  experiments  1*00879  grams,  and  in  the  seven  best  experiments 
1*00848  grams,  and  they  therefore  adopt  for  the  atomic  weight  of 
hydrogen  H  =  1*0085  (0  =  16),  or  0  =  15*866  or  15-87  (H  =  1), 
as  the  net  result  of  their  work. 

The  paper  concludes  with  a  summary  of  the  work  of  previous  investi- 
gators on  this  point.  The  atomic  weight  of  hydrogen  (O  =  16)  was 
found  to  be  1*0075  by  Stas,  1*0083  by  Cooke  and  Richards,  1*0072  by 
\y.  A.  Noyes,  1*0069  by  Lord  Rayleigh,  and  1*0032  by  E.  H.  Keiser. 

D.  A.   L. 

,    *  In  some  instances  a  correction  for  occluded  hydrogen  is  made. 
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Production  of  Hydrogen  Peroxide  during  the  Spontaneous 
Oxidation  of  Zinc:  Combustion  by  Oxygen.  By  M.  Tkalbe 
(Ber.,  26,  1471—1475). — The  author  has  already  shown  (Abstr., 
1885,  1105)  that  small  quantities  of  hydrogen  peroxide  are  formed  by 
the  slow  oxidation  of  zinc  and  other  metals.  This  fact  leads  him  to 
the  view  that  during  the  slow  oxidation  of  zinc,  the  water,  and  not  the 
oxygen,  is  dissociated.  The  reaction  may  be  represented  as  taking 
place  in  two  stages  (1)  Zn  +  2H2O  +  02  =  Zn(0H)2  +  H2O2; 
(2)  Zn  +  H2O2  =  Zn(0H)2. 

Schoenbein  found  that  by  shaking  lead  amalgam  with  very  dilute 
sulphuric  acid  and  air  for  10  seconds,  95 — 98  per  cent,  of  the  theoreti- 
cal amount  of  hydrogen  peroxide  was  obtained,  whilst  at  the  end  of 
100  seconds  only  about  half  this  amount  was  present.  The  follow- 
ing method  was  devised  by  the  author  in  order  to  arrest  the  decom- 
position of  the  hydrogen  peroxide  as  soon  as  it  is  formed.  500  c.c.  of 
3  per  cent,  milk  of  lime  containing  188  per  cent,  of  potash,  70  grams 
of  mercury,  and  10 — 20  milligrams  of  zinc  in  coarse  powder  previously 
amalgamated  on  the  surface,  are  shaken  together  in  a  closed  flask  with 
air  freed  from  carbonic  anhydride.  The  zinc  dissolves  at  first,  then 
reprecipitates,  and  finally  liquefies.  As  soon  as  this  occurs,  more  zinc 
is  added  (16 — 20  milligrams  at  most)  from  time  to  time.  In  this 
way,  all  the  hydrogen  peroxide  is  precipitated  as  calcium  peroxide, 
and  its  amount  may,  after  acidifying  a  portion  of  the  liquid,  be  ascer- 
tained by  titration  with  permanganate.  Similar  results  are  obtained 
with  barium  or  strontium  hydroxides  instead  of  calcium  hydroxide,  and 
with  cadmium  instead  of  zinc.  This  result  is  in  accord  with  the 
author's  electrolytic  synthesis  of  hydrogen  peroxide  (Sitzungsber. 
Ahad.  Berlin,  1887,  1048).  The  hydrogen  at  the  cathode  immediately 
combines  with  th.e  oxygen  of  the  air,  forming  hydrogen  peroxide, 
which  is  reduced  to  water  by  a  further  quantity  of  hydrogen.  The 
difference  is  merely  that  in  one  case  hydrogen  is  produced  by  the 
agency  of  zinc,  and  in  the  other  by  that  of  the  electric  current. 

The  observations  of  Dixon  and  of  Baker  that  phosphorus,  carbonic 
oxide,  and  carbon  are  only  combustible  in  oxygen  when  water  is  pre- 
sent seem  also  to  show  that  no  dissociation  of  oxygen  takes  place, 
but  that  water  when  present  undergoes  decomposition.  As  a  matter 
of  fact,  the  author  has  shown  (Abstr.,  1885,  1108)  that  the  carbonic 
oxide  flame  contains  hydrogen  peroxide.  The  question  whether  the 
oxidation  of  hydrogen  gas  at  a  high  temperature  requires  the  presence 
of  water  must  be  left  undecided  for  the  present ;  at  any  rate,  dissoci- 
ation of  oxygen  occurs,  for  considerable  quantities  of  hydrogen  per- 
oxide are  present  under  certain  circumstances  in  the  hydrogen 
flame. 

The  author  states,  in  conclusion,  that  hydrogen  peroxide  is  only 
formed  when  oxidation  is  brought  about  by  ordinary  oxygen.  Other 
oxidising  agents  (ozone  excepted,  see  next  abstract)  do  not  give 
rise  to  the  production  of  hydrogen  peroxide.  Palladium  hydrogen, 
for  example,  in  the  presence  of  air  and  water  yields  hydrogen  per- 
oxide, whereas  with  permanganate  solution  water  is  formed  directly. 
Compare  Armstrong  (Proc,  1893,  145,  et  seq.).  A.  R.  L. 
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Constitution  of  Hydrogen  Peroxide  and  of  Ozone.    By  M. 

Traube  (Ber.,  26,  1476 — 1481). — In  the  first  portion  of  this  paper 
the  author  upholds  his  view  (Abstr.,  1886,  660)  that  hydrogen  per- 
oxide is  a  compound  of  1  molecule  of  oxygen  with  2  atoms  of  hydrogen. 
Hydrogen  peroxide  acts  as  an  oxidising  agent  only  towards  power- 
fully reducing  substances,  such  as  zinc  and  sulphurous  anhydride, 
with  which  it  unites  as  (0H)2.  Schoenbein  states  that  it  does  not 
react  immediately  with  phosphorous  acid  or  phosphorus,  Weltzien 
found  that  a  solution  of  hydrogen  peroxide  placed  over  phosphorus 
did  not  alter  in  titre  after  two  months,  and,  according  to  Lustig, 
hydrogen  peroxide  has  no  action  on  alcohol,  even  in  presence  of  dilute 
sulphuric  acid.  Hydrogen  peroxide,  in  a  very  dilute  solution,  only 
slowly  liberates  iodine  from  potassium  iodide,  and  the  author  finds 
that  it  does  not  oxidise  normal  potassium  oxalate,  even  when  boiled 
with  it.  If  hydrogen  peroxide  consisted  of  two  hydroxyl  groups,  it 
ought  to  be  obtained  by  the  electrolysis  of  barium  hydroxide,  but  no 
trace  of  it  appears  at  the  anode,  only  active  (atomic)  oxygen. 

Hydrogen  peroxide  and  ozone  are  closely  related,  and  the  author 
assigns  the  formulee  "  2H.OziO  "  and  "  O.OziO  "  to  them  respec- 
tively. In  support  of  this  formula  for  ozone,  it  is  urged  that  in  its 
reactions  only  1  atom  of  oxygen  is  active,  the  others  being  evolved  as 
ordinary  oxygen. 

Potassium  tetroxide  is  a  reducing  agent  towards  acid  solutions  of 
permanganate,  and  decomposes  directly  into  hydrogen  peroxide  when 
treated  with  acid  without  giving  rise  to  active  oxygen,  for,  if  the 
decomposition  takes  place  in  the  presence  of  indigosulphonic  acid,  the 
latter  remains  unaltered.  The  author  therefore  represents  it  thus, 
''  K.O=0.0=O.K." 

The  author  has  already  elsewhere  proposed  the  name  holoxides  for 
compounds  of  the  type  of  hydrogen  peroxide.  A.  R.  L. 

Sulphuryl  Peroxide  (Holoxide).  By  M.  Teaube  (Ber.,  26, 
1481). — By  repeating  his  former  experiments  (Abstr.,  1891,  978),  the 
author  has  obtained  products  which,  on  reduction,  gave  a  ratio  of 
active  oxygen  to  sulphuric  anhydride  =  1  :  10,  indicating  ordinary 
persulphuric  acid.  It  may  be  assumed  from  this  that  the  compound 
SO4  is  only  obtained  when  conditions  are  obeyed  which  have  not  at 
present  been  ascertained ;  its  existence  cannot  for  the  present  be 
insisted  on.  A.  R.  L. 

Conditions  of  the  Formation  and  Decomposition  of  Nitrous 
acid.  By  V.  H.  Veley  (Proc.  Uoy.  Soc,  52,  27— 54).— The  forma- 
tion of  nitric  peroxide,  which  imparts  the  yellow  tint  to  nitric  acid, 
takes  place  in  concentrated  acids  even  at  30°,  but  with  moderately 
dilute  acids  only  at  100 — 150°,  when  the  acid  is  not  unduly  exposed 
to  sunlight. 

The  reaction  between  nitric  oxide  and  nitric  acid  may  be  regarded 
as  reversible,  thus,  2N0  +  HNO3  +  H.O  ^SHNOs,  when  the  solu- 
tion is  sufficiently  dilute  and  the  temperature  low.  For  equilibrium, 
the  ratio  of  the  quantities  of  nitric  and  nitrous  acids  is  about  9:1. 
With   more    concentrated   acids,    and   at    higher   temperatures,    the 
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chemical  changes  taking  place  are  more  complicated.  In  solutions 
containing  both  nitric  and  nitrous  acids,  the  rate  of  change  at  any 
moment  is  proportional  to  the  mass  of  the  nitrous  acid  present, 
and  is  dependent  on  the  ratio  of  the  masses  of  nitrous  and  nitric 
acid,  being  the  more  rapid  the  greater  the  proportion  of  the 
former  to  that  of  the  latter.  In  the  particular  case  of  the  liquids 
prepared  from  nitric  oxide  and  nitric  acid,  the  rate  of  change  was 
found   to    vary   with  the   temperature    according    to    the    equation 

Nitrous-nitric  acid  solutions  prepared  in  different  ways  behave  in  a 
similar  manner  as  regards  the  diminution  of  the  mass  of  the  nitrous 
acid,  but  in  other  respects,  such  as  the  evolution  of  gases  and  action 
on  metals,  they  are  dissimilar.  J.   W. 

Graphite.  By  W.  Luzi  (Ber.,  26,  1412—1414;  compare  Abstr., 
1892,  406,  565,  945 ;  and  this  vol.,  ii,  320).— Previous  to  the  author's 
observation  of  the  fact  it  was  not  known,  as  is  implied  in  a  statement 
of  Moissan's  (this  vol.,  ii,  320),  that  there  are  certain  varieties  of 
graphite  ("  graphitite")  which  do  not  swell  up  when  ignited  with 
nitric  acid. 

Graphite  from  ordinary  cast  iron  has  been  observed  to  swell  up 
when  ignited  with  nitric  acid,  although  not  in  so  marked  a  degree  as 
in  some  other  cases.  C.  F.  B. 

Rubidium  Salts :  a  Correction.  By  W.  Muthmann  (Ber.,  26, 
1425— 1426).--ror  "RbSbCU  and  CsSbOli"  (this  vol.,  ii,  321)  read 
"  3RbCl,2SbCl3  and  3CsCl,2SbCl3."  C.  F.  B. 

Fluorides  of  the  Alkaline  Earths.  By  C.  Poulenc  {Compt. 
rend.,  116,987 — 989). — Strontium  chloride  is  decomposed  by  hydro- 
gen fluoride  at  the  ordinary  temperature,  with  formation  of  an 
amorphous  fluoride  which  only  becomes  indistinctly  crystalline  when 
heated  in  hydrogen  fluoride  at  1200°.  Even  at  this  temperature  it 
does  not  volatilise. 

Amorphous  strontium  fluoride  is  insoluble  in  cold  water  and  almost 
insoluble  in  hot  water ;  it  is  completely  dissolved  by  boiling  hydro- 
chloric acid,  but  is  much  less  easily  attacked  by  nitric  acid.  Sulph- 
uric acid  converts  it  into  strontium  sulphate,  and  when  heated  in  the 
air  at  1000",  it  is  partially  converted  into  the  oxide.  Hydrogen 
chloride  decomposes  it  at  a  red  heat,  but  water  vapour  or  hydrogen 
sulphide  is  without  action  at  this  temperature.  Alkali  carbonates 
decompose  it  in  the  ordinary  way.     Its  sp.  gr.  is  2*44. 

When  the  amorphous  fluoride  is  fused  with  alkali  chlorides,  it 
crystallises  in  octahedra,  but  is  partially  decomposed.  When  fused 
with  potassium  hydrogen  fluoride,  there  is  no  decomposition,  but  the 
crystals  are  not  so  well  defined.  A  mixture  of  equal  parts  of  potas- 
sium hydrofluoride  and  potassium  chloride,  however,  gives  beautiful, 
transparent,  regular  octahedra.  Strontium  chloride,  Avhen  fused 
with  potassium  hydrofluoride,  yields  simply  crystallised  strontium 
fluoride. 

Barium  fluoride  is  obtained  in  beautiful  octahedra  by  fusing  the 
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amorphous  fluoride  with  potassium  hydrofluoride  and  potassium, 
chloride.  Potassium  chloride  alone  partially  decomposes  the  barium 
fluoride  with  the  formation  of  double  salts.  C.  H.  B. 

Lead  Tetrachloride.     By  H.  Friedkich  (Ber.,  26,  1434—1436  ; 

compare  Abstr.,  1890,699;  also  Classen  and  Zahorski,  Zeit.  anorq. 
Chem.,  4,  100). — When  lead  dichloride  is  suspended  in  hydrochloric 
acid  and  gaseous  chlorine  passed  into  the  liquid,  a  solution  of  lead 
tetrachloride  is  obtained,  from  which,  on  addition  of  ammonium 
chloride,  a  compound,  PbCl4,2NH4Cl,  analogous  to  ammonium  stanni- 
chloride,  separates.  If  this  compound  is  added  to  concentrated 
sulphuric  acid,  an  energetic  reaction  ensues,  and  lead  tetrachloride 
separates  as  an  oily  substance ;  it  is  purified  by  shaking  with  fresh 
quantities  of  sulphuric  acid.  In  the  pure  state,  it  is  a  translucent, 
yellow,  highly  refractive  liquid  which  fames  in  contact  with  moist  air, 
with  decomposition  into  lead  dichloride  and  chlorine ;  it  may  be  kept 
under  cold  concentrated  sulphuric  acid,  but  when  heated  with  it,  it 
decomposes  with  explosion  into  lead  dichloride  and  chlorine.  When, 
however,  lead  tetrachloride  is  heated  in  a  retort  with  qoncentrated 
sulphuric  acid,  and  a  current  of  chlorine  passed  through,  a  certain 
quantity  of  the  tetrachloride  distils  over  below  105°,  at  about  which 
temperature  explosion  occurs.  The  sp.  gr.  of  lead  tetrachloride  at  0° 
is  3'18,  and  it  solidifies  to  a  yellowish,  crystalline  mass  at  —15°;  it 
forms  a  hydrate  in  the  presence  of  a  little  water,  which,  by  the 
further  addition  of  water,  decomposes  into  lead  peroxide  and  hydro- 
gen chloride ;  when  brought  in  contact  with  a  small  quantity  of 
cooled  hydrochloric  acid,  a  crystalline  derivative,  probably  PbCl4,2HCl, 
is  formed. 

When  ammonium  stannichloride  is  added  to  concentrated  sulphuric 
acid,  stannic  chloride  is  precipitated,  and  may  be  distilled  over. 
Further  details  of  these  and  other  experiments  will  appear  in  the 
Monatsheft.  A.  R.  L. 

Ternary  Alloys.  Part  VI.  By  C.  R.  A.  Wright  (Froc.  Boy. 
Soc.y  52, 11 — 27  ;  compare  this  vol.,  ii,  15). — In  this  paper,  the  author 
studies  alloys  containing  aluminium  in  place  of  the  zinc  used  in  the 
mixtures  previously  described.  The  aluminium  employed  contained 
considerable  quantities  of  impurity,  chiefly  silicon  and  iron,  which 
found  their  way  almost  entirely  into  the  lighter  alloy. 

In  the  case  of  mixtures  of  aluminium,  lead,  and  tin,  the  ratio  of 
tin  and  lead  in  the  heavier  alloy,  where  the  difference  between  the 
percentages  of  tin  in  the  two  layers  is  greatest,  corresponds  nearly 
with  the  formula  SnPba.  At  the  temperature  of  experiment,  about 
800°,  the  aluminium  alloy  contained  1*91  per  cent,  of 'lead,  and  the 
lead  alloy  0*07  per  cent,  of  aluminium.  The  composition  at  the 
limiting  point  was:  lead,  194;  aluminium,  18'0 ;  and  tin,  62'6. 

For  mixtures  of  bismuth,  aluminium,  and  tin  at  650°,  the  composi- 
tion at  the  limiting  point  was  186,  25*6,  and  558  ppr  cent,  of  these 
metals  respectively.  The  bismuth  contained  0*28  per  cent,  of 
aluminium,  and  the  aluminium  alloy  2' 02  per  cent,  of  bismuth  when 
no  tin  was  present. 
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The  limiting  alloy  for  aluminium,  lead,  and  silver  contained  40  per 
cent,  of  lead,  175  per  cent,  of  aluminium,  and  58'25  per  cent,  of  silver 
at  870°.  No  indications  of  the  existence  of  a  compound  of  aluminium 
and  silver  were  obtained.  At  the  same  temperature,  the  limiting 
composition  for  bismuth-aluminium-silver  alloys,  was  bismuth,  39*5  per 
cent. ;  aluminium,  225  per  cent, ;  and  silver,  58'25  per  cent.,  repre- 
senting a  ratio  between  bismuth  and  aluminium  near  to  that  indicated 
by  the  formula  AlBij.  J.  W. 

Basicity  and  Functions  of  Manganous  acid.  By  G.  Rousseacj 
(Gompt.  rend.,  116,  1060 — 1062). — In  its  compounds  with  barium 
and  strontium,  BaO,Mn02  and  SrO,Mn02,  manganous  acid  seems  to 
be  bibasic,  but  in  the  saline  oxide,  2MnO,Mn02,  and  the  calcium 
compound,  2CaO,Mn02,  it  seems  to  be  tetrabasic.  The  author  has 
made  experiments  with  a  view  to  determine  the  influence  of  the 
alkalinity  of  the  mixture  on  the  composition  of  the  manganites 
formed  in  it. 

Calcium  chloride  is  fused  at  an  orange-red  heat  and  mixed  in 
successive  small  quantities  with  about  one-fifth  of  its  weight  of  pre- 
cipitated calcium  carbonate.  When  evolution  of  carbonic  anhydride 
ceases,  the  temperature  is  lowered  to  the  melting  point  of  copper,  and 
dried  manganous  chloride  is  added.  Under  these  conditions,  long 
needles  of  the  manganite  CaO,2Mn02  form  rapidly.  After  heating 
for  an  hour,  the  crucible  is  raised  to  an  orange-red  heat,  and  the  con- 
tents well  stirred  and  again  heated  for  30  or  40  minutes.  Short, 
brilliant,  black  prisms  of  the  manganite  CaO,Mn02  are  thus  ob- 
tained. This  compound  dissolves  readily  in  strong  hydrochloric  acid, 
but  is  not  attacked  by  dilute  nitric  acid,  and  diff'ers  in  this  respect 
from  the  manganite  2CaO,Mn02.  It  is  formed  in  mixtures  that 
contain  from  3"24  to  2'56  mols.  of  calcium  chloride  for  each  mol.  of 
the  oxide.  With  from  2'0  to  2" 5  mols.  of  the  chloride  to  each  mol. 
of  the  oxide,  mixtures  of  CaO,Mn02  and  2CaO,Mn02,  in  varying  pro- 
portions, are  obtained.  With  1*92  mols.  of  the  chloride  to  1  mol.  of 
the  oxide,  the  compound  2CaO,Mn02  is  obtained  pure.  It  follows 
that  the  bibasic  manganite  ceases  to  be  stable  when  the  mixture 
contains  2  mols.  of  calcium  chloride  to  1  mol.  of  calcium  oxide. 

If  the  crucible  is  covered,  the  temperature  of  the  surface  of  the 
fused  mass  rises,  and  needles  of  the  dimanganite  are  obtained  instead 
of  the  manganite.  The  zone  of  stability  of  the  latter  in  fact  lies 
between  1000°  and  1100°,  the  dimanganite  being  formed  above  and 
below  these  limits.  It  seems,  therefore,  that  calcium  manganite 
undergoes  the  cycle  of  changes  that  characterises  other  manganites. 
When  strontium  manganite,  SrO,Mn02,  is  fused  with  strontium 
chloride,  to  which  increasing  quantities  of  strontium  oxide  are  added, 
it  changes  progressively,  and  tends  towards  a  limit  corresponding 
with  the  bibasic  manganite,  2SrO,Mn02. 

It  would  seem  that  manganous  acid  is  capable  of  behaving  as  a 
tetrabasic  acid,  but  it  has  really  only  two  acid  functions,  giving  rise 
to  salts  of  the  type  M"0,Mn02,  whilst  the  other  two  functions  are 
more  of  the  nature  of  alcoholic  functions,  and  are  active  only  in 
strongly  basic  media. 
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The  existence  of  salts  such  as  2CaO,Mn02,  derived  from  tte 
unknown  hydroxide  Mn(0H)4  affords  farther  evidence  that  man- 
ganese is  tetravalent.  C.  H.  B. 

Hydrates  of  Manganous  Sulphate.  By  C.  E.  Linebarger 
(Amer.  Ghem.  /.,  15,  225 — 248). — The  author  describes  the  methods 
by  which  he  has  obtained  manganous  sulphate  crystallising  with  1, 
2,  3,  4,  5,  6,  and  7  mols.  of  water,  and  has  determined  the  solubility 
of  the  seven  hydrates,  and  of  the  anhydrous  salt,  in  water.  The  salt 
has  the  property  of  uniting  with  water  \o  form  "  crystallo-hydrates  " 
between  the  temperatures  —10°  and  +117°;  below  the  former  tempe- 
rature, a  mechanical  mixture  of  the  heptahydrate  and  ice  separates 
out ;  above  the  latter  temperature,  only  the  anhydrous  salt  is  capable 
of  existence.  As  the  amount  of  water  of  crystallisation  in  the 
hydrates  seems  in  _  the  main  to  depend  on  the  temperature,  this 
interval  of  127°  may  be  divided  into  seven  intervals  without  any 
sharp  lines  of  demarcation,  to  each  of  which  one  of  the  hydrates 
corresponds.  The  solubilities  of  the  hexa-,  penta-,  tetra-,  tri-,  and 
di-hydrates  do  not  increase  so  rapidly  as  the  temperature,  whilst  the 
solubilities  of  the  mono-hydrate  and  of  the  anhydrous  salt  diminish 
less  rapidly  than  the  temperature  rises.  Moreover,  considering  the 
hexa-,  penta-,  tetra-,  and  tri-hydrates,  the  more  water  of  crystallisa- 
tion the  hydrate  contains,  the  greater  its  solubility.  The  contrary  is 
generally  the  case  with  the  different  hydrates  of  other  salts  examined 
up  to  date. 

The  heat  of  solution  of  the  penta-  and  tetra-hydrates  is  undoubt- 
edly negative,  whilst  their  heat  of  dilution  is  positive.  A  solution  of 
the  sulphate  containing  70  parts  of  anhydrous  salt  to  100  parts  of 
water  (the  concentration  of  a  saturated  solution  of  the  tetrahydrate 
at  20°),  when  exposed  to  the  temperature  of  25°,  dissolves  more  of 
the  tetrahydrate,  with  a  slight  absorption  of  heat,  a  result  entirely  in 
accordance  with  the  law  showing  the  relation  of  temperature  to 
solubility,  advanced  by  Le  Chatelier  and  Van't  Hoff.  Gr.  T.  M. 
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New  Mineral  from  Boleo,  Mexico.  Bj  E.  Cumenge  (Gompt. 
rend.,  116,  898 — DOU). — The  copper  deposit  of  Boleo,  in  Lower 
California,  worked  by  a  French  company  on  a  large  scale,  has  already 
furnished  a  curious  mineral  species  described  in  1891,  by  Mallard 
and  Cumenge,  as  boleite.  The  author  has  now  discovered  in  the 
Soledad  Valley  a  new  mineral  containing,  like  boleite,  copper,  lead, 
and  chlorine,  but  in  different  proportions.  The  orthorhombic  crystals 
are  of  a  violet-blue  colour,  and  have  a  sp.  gr.  of  4*67.  Analysis  gave 
results  in  accord  with  the  formula  PbClgjCuO  +  2H3O. 

B.  H.  B. 

VOL.  LXiv.  ii.  31 
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Metacinnabarite  from  Idria.  By  A.  Schraup  (Jahrb.  f.  Min., 
1893,  i,  Ref.  461 — 466  ;  from  Jahrb.  h.  k.  geol.  Iteichsanstalt,  41, 
379 — 399). — In  tliis  exhaustive  memoir,  the  author  gives  the  results 
of  a  series  of  investigations  of  rocks  and  minerals  from  Idria.  The 
most  interesting^niineral  he  describes  is  the  black  mercury  sulphide, 
metacinnabarite,  found  in  the  Josefi  workings  at  Idria.  In  a  state  of 
purity,  this  mineral  has  a  sp.  gr.  of  7'66,  and  contains  85'62  per  cent, 
of  mercury  and  14*09  per  cent,  of  sulphur.  B.  H.  B. 

Arsenical  Pyrites.  By  F.  Scherer  {Zeit.  Kryst.  Min.,  21, 
354 — 387). — In  this  monograph  on  arsenical  pyrites,  the  author  gives 
a  full  bibliography  of  the  subject,  and  the  results  of  a  crystallo- 
graphical  and  chemical  examination  of  arsenical  pyrites  from  the  fol- 
lowing localities  : — 1.  Freiberg  (Himmelfahrt  mine)  ;  2.  Macagao, 
Brazil ;  3.  Deloro,  Ontario ;  4.  Thala  Bisztra  and  Oravicza ;  5.  Turt- 
mannthal,  in  Wallis;  6.  Modum,  in  Norway;  7.  Bieber,  in  Hessen ; 
8.  Braunsdorf,  near  Freiberg ;  9.  Munzig,  near  Meissen ;  10.  Rauris, 
in  Salzburg;  11.  Redruth,  in  Cornwall;  12.  Pestarena,  in  Piemont; 
13.  Sala,  in  Sweden ;  and  14.  Csiklova,  in  the  Banat.  Of  the  last 
seven,  only  crystallographical  descriptions  are  given.  At  the  con- 
clusion of  the  paper,  a  tabular  statement  is  given  of  the  crystallo- 
graphic  form  and  chemical  composition  of  all  the  varieties  of  arsenical 
pyrites  that  have  been  examined. 

The  chief  conclusions  to  be  drawn  from  the  mass  of  information  got 
together  by  the  author  are,  that  the  arsenical  pyrites  are  frequently 
not  homogeneous  compounds,  but  contain  inclusions  of  magnetite  and 
of  other  minerals,  and  that  the  axial  ratio  a  :h  :  c  does  not  appear  to 
be  dependent  on  the  percentage  of  sulphur  the  mineral  contains. 

B.  H.  B. 

Hauchecornite,  a  Nicliel-bisniuth  Sulphide.    By  R.  Scheibe 

(Jahrb.  f.  Min.,  1893,  i,  Ref.  466 — 467 ;  from  Jahrb.  h.  preuss.  geol. 
Landesanst.  filr  1891,  91 — 125). — This  mineral  was  found  in  1884,  in 
spathic  iron  ore,  at  the  Friedrich  mine,  in  the  mining  district  of  Ham, 
on  the  Sieg.  Hauchecornite  is  of  a  light,  bronze-yellow  colour,  with 
a  hardness  of  5,  and  a  sp.  gr.  of  6"4     On  analysis,  it  yielded — 


s. 

Bi. 

Sb. 

As. 

Pb. 

Zn. 

Fe. 

Co. 

Ni. 

22-74 

24-10 

6-22 

1-10 

0-22 

0-04 

0-44 

1-45 

44-01 

Its  formula  is  NiuSbBiaSig.  B.  H.  B. 

Zirconiferous  Felspathic  Inclusion  in  Basalt.  By  F.  Gonnard 
{Gom.pt.  rend..,  116,  896 — 898). — A  quarry  opened  some  j^ears  ago  on 
the  south  flank  of  the  Montaudou  peak,  near  Royat,  has  attracted  the 
attention  of  geologists,  who  have  examined  the  felspar  inclusions  in 
the  basaltic  rock.  The  author  now  describes  a  specimen  of  this 
felspar,  enclosing  several  very  fine  zircons  of  a  hyacinth-red  colour. 
This  is  the  first  undoubted  example  of  the  existence  of  zircon  in  its 
usual  matrix  that  has  yet  been  met  with  in  the  Puy-de-D6me. 

B.  H.  B. 
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Phosphates  from  Florida.     By  H.  J.  Buisman  and  A.  R.  van 

LiNGE  {Bee.  Trav.  Chim.,  286 — 289). — Four  samples  of  phosphates 
from  Florida  have  been  analysed :  I  was  soft,  white,  and  had  not  been 
ignited  ;  II,  hard,  white,  ignited ;  III,  hard,  greenish-grej,  marbled, 
ignited  ;  IV,  not  ignited,  otherwise  like  III. 

I.               II.  III.  lY, 

H2O  (lost  at  150°) 077          076  0-63  '■     I-IO 

CO2 1-36          1-67  2-20  2-51 

P2O5 32-49  36-61  34-99  35-57 

Fe^Oa  +  AI2O3 2-60           2-65  2-70  1-70 

F 3-29           3-40  3-40  3-16 

The  phosphoric  acid,  if  all  combined  with  calciam,  corresponds 
with 

Ca-aCPOJa 70-92         7998         76-37         77*64 

N^o  bromine  could  be  detected,  and  only  traces  of  chlorine. 

C,  F,  B, 

Phosphatic  Rocks  of  Animal  Origin  and  a  New  Type  of 
Phosphorites.  By  A.  Gautiek  {Gompt.  rend.,  116,  928— 933).— The 
Grotto  of  Minerva  or  La  Coquille,  in  the  extreme  south-west  of  the 
Department  of  Herault,  contains  yellowish- white,  micro -crystalline 
'hrushite,  CaHP04,2H20.  The  floors  of  the  galleries  consist  of  an 
earthy  and  concretionary  phosphatic  deposit  of  a  thickness  of  at 
least  7  or  8  metres.  This  deposit  contains  flint  implements,  pottery, 
bronze  ornaments,  and  other  prehistoric  remains,  together  with  a 
large  quantity  of  bones.  One  of  the  bones,  a  dorsal  vertebra  of  a 
■cave  bear,  had  the  composition  CO2,  2-264  ;  SO3,  0*283 ;  P2O5,  34-790  ; 
CI,  0-065;  F,  0-853;  ALA  (and  traces,  FeA),  0-610;  CaO,  44-590; 
MgO,  0106  ;  ZnO,  0-149  ;  Pb,  traces ;  silica  and  sand,  2-163  ;  nitrogen- 
ous organic  matter,  5*24;  water  lost  at  170°,  8*78  =  99-893.  It  is 
noteworthy  that  the  chlorine  originally  present  in  the  bones  has  been 
to  a  great  extent  displaced  by  fluorine.  The  presence  of  zinc  is 
probably  due  to  the  fact  that  the  animals  were  fed  in  a  district  the 
soil  of  which  contains  zinc. 

The  deposit  in  which  the  bones  are  embedded  varies  in  composition, 
but  an  average  sample  gave  the  following  numbers  on  analysis : — 
Water  lost  at  120"^,  581 ;  loss  at  a  red  heat,  4-33 ;  sand  and  fer- 
ruginous clay,  4525  ;  CaS04,  11-31;  OaCOa,  4*00;  CaaCPO^a,  17-45; 
AI2P2O8,  10-63 ;  CaFa,  1-83  ;  MgO,  trace.  C.  H.  B. 

New  Type  of  Phosphorites.  By  A.  Gautier  {Gompt.  rend,,  116, 
1022 — 1028). — In  the  Grotto  of  Minerva  (preceding  abstract),  at  a 
depth  of  3  to  4  metres  below  the  surface,  there  is  a  yellowish,  hard, 
concretionary  layer,  from  5  to  9  metres  thick,  which  follows  the  undu- 
lations of  the  underlying  Devonian  rock.  This  concretionary  layer 
has  the  composition :  water  and  organic  matter,  17-18 ;  Si02,  13-00  ; 
CaO,  16-24 ;  AI2O3,  24-29  ;  P2O5,  27-59  ;  Mg,  Fe,  SO4,  traces ;  F,  2-104 
=  100-404.  The  other  phosphates  found  in  the  same  deposit  differ 
■considerably  in  composition  and  in  physical  properties,  some  being 

31—2 


420  ABSTRACTS  OF  CHEMICAL  PAPERS. 

brittle,  and  even  pulverulent,  and  some  so  light  that  they  float  upon 
the  water,  but  they  are  alike  in  containing  a  considerable  proportion 
of  aluminium  phosphate  and  so  low  a  proportion  of  calcium  that  it 
is  not  sufficient  to  form  tricalcium  phosphate,  nor  even,  in  some  cases, 
dicalcium  phosphate.  In  this  respect  the  phosphorites  of  the  Grotto 
of  Minerva  differ  from  all  ordinary  phosphorites,  the  proportion  of 
calcium  in  the  latter  being  always  sufficient  to  form  tricalcium 
phosphate.  The  phosphorites  in  the  grotto  also  contain  a  higher  pro- 
portion of  calcium  fluoride. 

The  aluminium  and  calcium  phosphates  seem  to  be  simply  mixed, 
since  the  former  dissolves  readily  in  dilute  solutions  of  alkalis,  and 
ammonium  citrate  dissolves  a  much  larger  proportion  of  phosphoric 
acid  than  from  ordinary  phosphorites. 

The  only  known  double  phosphates  of  aluminium  and  calcium  are 
tavistochite  and  cirrolite,  but  both  these  are  rare,  and  the  deposit  in 
the  Grotto  of  Minerva  is  the  first  to  yield  the  two  separate  phosphates,, 
crystallised  dicalcium  phosphate  and  hydrated  aluminium  phosphate. 

C.  H.  B. 

Brandite  and  Friedelite.  By  G.  Lindstrom  (Jalirh.f.  Min.,  1893, 
ii,  Ref.  9—10;  from  Geol.  Foren.  i  Stockholm  Fork.,  13,  123).— 
Brandite  occurs  with  heavy  spar,  calcspar,  caryopilite,  and  sarkinile 
in  fissures  in  the  Harstig  mine,  Sweden.  Analysis  gave  the  following 
results : — 


AS.05. 

P2O5. 

PbO. 

MnO. 

FeO. 

MgO. 

CaO. 

H2O. 

CI. 

60-48 

0-05 

0-96 

14-03 

0-05 

0-90 

25-07 

8-09 

0-04 

The  formula  is  therefore  2CaO,MnO,Aso05  +  2H2O.  The  mineral 
has  a  sp.  gr.  of  3-671.     It  crystallises  in  the  triclinic  system. 

Red  hexagonal  crystals  of  friedelite  are  found  at  the  same  mine, 
with  galena,  specular  iron  ore,  and  augite  in  fissures  filled  witb 
calcite.     On  analysis,  they  yielded  the  following  results  : — 


SiOo. 

FeO. 

MnO. 

CaO. 

MgO. 

CI. 

H2O. 

PsOa. 

5336 

3-83 

49-08 

0-74 

i-3r 

4-19 

8-45 

trace 

The  percentage  of  manganese  oxide  is  somewhat  too  high,  on 
account  of  admixed  hausmannite.  B.  H.  B. 

Adelite  and  Svabite,  New  Swedish  Minerals.  By  H.  Sjogrbx 
(Jahrb.  /.  Min.,  1893,  ii,  Kef.  38 — 39  ;  from  Geol.  Foren.  i  Stockholm 
Forh.,  13,  781). — A  new  basic  arsenate  from  Nordmarken  and 
LanglDan  is  termed  by  the  author  adelite  (u8ij\o9,  cloudy).  It  occurs 
in  large  masses  with  manganese  minerals.  Analysis  gave  results  in 
accord  with  the  formula  4RO,HoO,As205,  in  which  R  represents 
Ca,  Mg,  together  with  some  Mn,  Fe,  Pb,  Cu. 

Svabite  is  a  new  mineral  of  the  apatite  group  from  the  Harstig^ 
mine.     Its  composition  is  represented  by  the  formula 

SAsgOclOCaOjHaO. 

The  chemical  analogy  with  apatite  is  supported  by  the  results  of  the 
crystallographical  examination,  B.  H.  B. 
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Langbanite.  By  H.  Sjogren  {Jahrh.  f.  Min.,  1898,  i,  Kef. 
471—472;  from  GeoLForen.  i  Stockholm  Fork.,  13,256).— The  author 
has  continued,  on  material  recently  obtained  at  Langbanshyttan,  his 
former  researches,  and  finds  that  the  hexagonal  tablets  in  finely 
granular  schefi^erite  are  composed  of  langbanite.  Analyses  of  these 
tablets,  and  of  the  columnar  crystals,  show  that  the  general  formula 
of  the  mineral  is  E/3O3  +  RR'Oa. 

In  a  subsequent  paper  (Geol.  Foren.  i  StocJchol'm  F'orJi.,  13,  271), 
H.  Backstrom  gives  further  analyses  of  this  mineral,  showing  that  it 
is  an  isomorphous  mixture  of  compounds  of  the  general  formula 
R'^R^Oa  (compare  Abstr.,  1891,  1436).  B.  H.  B. 

Mineral  Chemical  Studies.  By  S.  J.  Thugutt  (Jahrh.  f.  Min., 
1893,  ii,  Ref.  10 — 12). — The  author  has  prepared  and  analysed 
alteration  and  substitution  products  of  various  minerals  by  the 
method  successfully  adopted  by  Lemberg,  with  a  view  to  obtaining 
information  on  the  constitution  of  these  minerals.  His  experiments 
relate  to  the  sodalite  group,  the  formation  of  kaolin,  the  alterations 
of  corundum,  of  diaspore,  and  of  natural  glasses,  basic  sulphates,  and 
sulphoferrites.  B.  H.  B. 

Astochite.  By  H.  Sjogren  (Jahrh.  f.  Min.,  1893,  ii,  Ref.  37—38; 
from  Geol.  Foren.  i  Stockholm  Forh.,  13,  604). — Astochite,  described 
by  the  author  as  a  new  member  of  the  amphibole  group,  occurs  in 
blue  aggregates  in  association  with  rhodonite  at  the  Langban  mine, 
in  Wermland.  It  crystallises  in  the  monoclinic  system,  and  the 
results  of  analysis  proved  it  to  be  a  metasilicate,  in  which  the  com- 
pounds (Mg,Mn,Ca)Si03  and  (Na,K,H)2Si03  occur.  The  latter  silicate 
has  not  hitherto  been  met  with  in  the  hornblende  series. 

B.  H.  B. 

Astochite  and  Dahllite.  By  A.  Hamberg  (Jahrh.  f.  Min.,  1893, 
ii,  Ref.  39—40;  from  Geol.  Foren.  i  Stockholm  Forh.,  13,  801).— The 
author  discusses  the  two  alleged  new  minerals  astochite  and  dahllite. 
Sjogren's  astochite,  he  shows,  is  identical  with  the  mineral  richterite 
analysed  by  Michaelson  and  Igelstrbm.  The  mineral  described  by 
Brogger  and  Backstrom  as  dahllite  he  regards  as  identical  with 
staielite,  a  mineral  described  by  Stein,  Streng,  Petersen,  and  Sand- 
berger.  B.  H.  B. 

Dioptase  from  the  Congo.  By  A.  Le  Chatelier  (Compt.  rend.^ 
116,  894 — 896). — Some  interesting  specimens  of  dioptase  have  been 
found  by  the  author  at  the  Mindouli  copper  mines,  on  the  road  from 
Loango  to  Brazzaville.  These  mines  are  worked  by  the,  natives  on  a 
large  scale.  At  the  most  important  of  the  four  centres  of  activity 
there  are  150  to  200  shafts,  and  300  to  350  natives  employed  in  the 
extraction  of  malachite.  The  dioptase  occurs  in  geodes,  in  quartzite, 
or  in  a  crystalline  rock,  shown,  on  analysis,  to  consist  of  a  mixture  of 
quartz,  willemite,  and  lead  and  calcium  carbonates.  Near  the 
dioptase,  an  amorphous  copper  silicate  is  found,  resembling  chryso- 
colla,  but  in  composition  identical  with  dioptase.     The  deposit,  which 
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appears  to  be  the  capping  of  a  vein  not  yet  discovered,  is  described 
in  detail  by  the  author,  and  analyses  of  the  various  minerals  are 
given.  B.  H.  B. 

Composition  of  Helvine.     By  A.  Kengott  (Jahrb.  f.  Min.,  189^^, 

ii,  Mem.  72 — 74). — The  formula  deduced  from  published  analyses,  by 
Backstrom  and  by  Rammelsberg,  of  helvine  from  Norway  is 
6(2RO,Si02)  -f  MnSa,  whilst  that  deduced  from  Teich's  analysis  of 
helvine  from  the  Ural  is  6(2RO,Si02)  -f  2MnS.  Analyses  of 
danalite  and  of  the  Ural  helvine  lead  to  the  latter  formula,  and  it 
appears  desirable  that  further  analyses  should  be  made  of  the  Nor- 
wegian helvine,  to  ascertain  whether  this  mineral  also  should  have 
the  same  formula  assigned  to  it.  B.  H.  B. 

The  Formula  of  Tourmaline.  By  A.  Kengott  (Jahrb.  f.  Mm.,. 
1893,  ii,  Mem.  71).— In  a  former  paper  (Abstr.,  1892,  1415),  the 
author  showed,  by  the  calculation  of  a  number  of  analyses,  that  the 
whole  tourmaline  series  might  be  regarded  as  mixtures,  in  varjing 
proportions,  of  two  isomorphous  substances :  A  represented  by  the 
formula  SRaOjSiOo  +  5(R203,Si02),  and  B  represented  by  the  for- 
mula 2(3RO,Si02)  +  R203,Si02.  A  recent  analysis,  by  Katzer,  of 
the  tourmaline  from  Benitz,  in  Bohemia,  affords  a  confirmation  of 
this  theory,  the  author's  calculations  shovring  that  it  consists  of 
2  parts  of  A  and  1  of  B.  B.  H.  B. 

Synthesis  of  Minerals.  By  J.  Morozewicz  (Jahrb.  f.  Min.,  1893, 
ii,  Mem.  42 — 51). — The  author  gives  further  details  of  his  experi- 
ments (this  vol.,  ii,  19)  on  the  synthesis  of  hauyn,  and  concludes  that 
minerals  of  that  group  may  be  formed  without  difficulty  from  a 
silicate,  magma  of  corresponding  composition,  if  the  melting  point  of 
such  magma  is  not  too  high.  At  high  temperatures,  these  minerals 
cannot  be  formed,  and,  in  their  place,  anorthite  and  nepheline  are 
produced. 

The  author  also  gives  the  results  of  some  experiments  on  the 
formation  of  quartz,  biotite,  and  sanidine  from  molten  liparite. 

B.  H.  B. 

Zeolites  from  Brazil.  By  E.  Hussak  (Zeit.  Kryst.  Min.,  21, 
405 — 408). — The  author  gives  a  lengthy  description  of  the  zeolites 
from  the  augite-porphyrite  of  S.  Paulo  and  Santa  CaLharina. 
Heulandite,  in  fine,  large  crystals,  gave,  on  analysis,  the  following 
results : — 

SiOs-         AI0O3.        CaO.        K2O.       Na.,0.        H2O.  Total. 

58-10       16-67      5-90      3-26      0-61       16-16      100-70 


Other  analyses  given  are  the  following  : — 


SiOo.  AI2O3.  CaO.  NaaO.  HoO.  Total. 

I.  47-61  26-80  7-08  7-80  12-11  101-40 

11.  60-82  16-67  4-25  1-73  18-12  101-59 

III.  45-96  2603  1353  —  1367  99*19 
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I,  Mesolite  from  the  Serrade  Botucatii;  II,  desmine  from  the  Serra 
de  Brotas ;  and  III,  scolezite  from  the  Serra  de  Tubarao,  in  the  State 
of  Santa  Catharina.  B.  H.  B. 

Meteoric  Iron  from  Augustinovka  (Russia).  By  S.  Meunier 
(Compt.  rend.,  116, 1151 — 1153). — The  meteorite  from  Augustinovka, 
Ekaterinoslav,  weighs  25  lbs.,  and  is  remarkable  because  it  was 
found  in  the  post-tertiarj  clay.  Examination  of  some  of  the  parti- 
ally oxidised  external  layers  shows  that  the  meteorite  contains  schrei- 
bersite,  insoluble  in  hydrochloric  acid,  but  soluble  in  nitric  acid, 
together  with  some  nickel  and  phosphoric  acid,  but  mixed,  in  these 
altered  and  oxidised  outer  layers,  with  a  large  proportion  of  ferric 
oxide.  C.  H.  B. 
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Artificial  and  Natural  Digestion.  By  R.  H.  Chittenden  and. 
G.  L.  Amerman  (/.  Phijsiol.y  14,  483 — 508). — Natural  digestion  is 
admittedly  different  from  digestion  carried  out  in  a  flask.  It  is 
probably  more  rapid  and  more  complete,  the  products  of  digestion 
being  continually  removed  and  fresh  juice  poured  out.  This  was 
well  pointed  out  by  S.  Lea  (Abstr.,  1890,  536),  who  dealt  especially 
with  starch.  He  found  that,  by  carrying  out  the  digestion  in  a 
dialjser  in  constant  movement,  the  intermediate  dextrins  were  found 
in  small  amount  only,  and  surmised  that,  in  the  body,  the  conversion 
into  sugar  was  practically  complete.  In  the  present  research,  it  is 
gastric  juice  that  was  the  subject  of  study,  and  the  method  adopted 
was  practically  the  same  as  in  Lea's  experiments.  This  method, 
although  more  like  natural  digestion  than  that  carried  out  in  a  flask, 
is  still  imperfect,  as  it  is  impossible  to  imitate  the  vital  selective  action 
of  the  cells  of  the  lining  of  the  stomach  and  intestines. 

It  was  found  that  the  amount  of  true  peptone,  in  comparison  with 
albumose, -was  not  markedly  different  in  the  dialyser  and  flask  ex- 
periments, and  the  opinion  is  expressed  that  the  normal  action  of 
gastric  juice  is  not  to  completely  peptonise  prote'id,  but  rather  to  act 
as  a  preliminary  to  the  more  vigorous  action  of  the  pancreatic  juice. 
This  supposition  was  confirmed  by  examining  the  contents  of  the 
human  stomach  after  a  meal  of  egg-white.  The  amount  discovered 
was  small,  and  it  is  not  easy  to  say  exactly  how  the  loss  occurs  j 
doubtless  it  is  partly  by  absorption  through  the  gastric  walls,  and 
partly  by  onward  passage  to  the  duodenum.  The  fact^  however,  that 
peptone  and  proteose  were  found  an  hour  or  more  after  the  meal 
shows  that  absorption  from  the  stomach  is  not  immediate,  as  has 
often  been  taught.  The  proportion  of  proteose  is  always  greater  than 
that  of  peptone. 

In  the  course  of  the  experiments  with  dialysis,  it  was  noticed  that 
albumoses  were  discoverable  in  the  dialysate.     This  was  not  unex- 
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pected.  On  testing  this  question  quantitatively,  it  was  found  that 
the  proteoses  were  diffusible  to  a  considerable  extent,  but  not  nearly 
so  much  as  peptone.  A  curious  fact,  which  was  unexpected,  was 
that  deutero-proteose  is  less  diffusible  than  proto-proteose.  Proto- 
gelatose  is  fairly  diffusible,  but  it  has  a  somewhat  lower  endosmotic 
equivalent  than  the  corresponding  proteose.  Elevation  of  tempera- 
ture increases  the  rate  of  osmosis,  especially  of  the  proteoses. 

W.  D.  H 
Note   hy  Abstractor. — The    greater   diffusibility   of    proto-proteose 
than  that  of  deutero-proteose  has  also  been  noted  by  Kiihne  (Abstr., 
1893,  i,  234).  W.  D.  H. 

Physiology  of  the  Embryonic  Heart.  By  J.  W.  Pickering 
(J.  Physiol.,  14,  383 — 466). — Experiments  on  the  hearts  of  chick 
embryos,  mostly  72  hours  old,  were  performed  by  exposing  the 
embryo  by  a  hole  in  the  egg  shell,  and  keeping  it  in  situ  in  a  water- 
bath,  the  upper  surface  of  which  was  covered  by  a  glass  plate.  The 
heart  of  each  embryo  has  an  individual  rhythm,  which  varies  directly 
with  the  temperature.  Extremes  of  temperature  stop  the  heart  in  an 
expanded  condition.  Caffeine,  digitalin,  and  strophanthin  modify  the 
tone  of  the  embryonic  heart,  and  finally  stop  its  ventricle  in  strong 
systole. 

Strychnine,  morphine,  veratrine,  nicotine,  amylic  nitrite,  and  potas- 
sium chloride  stop  the  heart  in  an  atonic  condition.  An  antagonism 
exists  between  veratrine  and  potassium  chloride,  and  between  nicotine 
and  potassium  chloride,  in  their  action  on  the  embryonic  heart. 
Morphine  acetate  and  amylic  nitrite  in  the  final  phases  of  their  toxic 
action  reverse  the  rhythm  of  the  embryonic  heart.  Atropine  has 
only  a  slight  depressant  action  on  the  rhythm.  Muscarine  nitrate 
has  apparently  no  specific  action  on  the  hearts  of  embryos  between 
the  57th  and  96 bh  hours. 

Chloroform  depresses  the  heart  to  stoppage  in  extreme  diastole. 
Ether  primarily  stimulates,  and  in  large  doses  depresses  it. 

The  fact  that  the  heart  at  this  period  has  no  nerves,  furnishes 
a  means  of  distinguishing  in  the  action  of  drugs  those  that  act 
on  the  muscular  from  those  that  act  on  the  nervous  structures  of  the 
heart.  W.  D.  H. 

Proteids  of  the  Crystalline  Lens.  By  C.  T.  Morxer  (Zeit. 
physiol.  Ghem.,  18,  61 — 106). — The  crystalline  lens  of  the  eye  yields 
a  certain  amount  of  proteid  matter  to  Avater  and  saline  solutions. 
About  48  per  cent,  of  proteid  remains  undissolved.  This  insoluble 
substance  is  termed  albumoid,  and  is  most  abundant  in  the  inner, 
denser  portions  of  the  lens.  It  yields  no  nuclein  on  gastric  digestion, 
and  the  small  amount  of  phosphorus  it  contains  is  due  to  inorganic 
phosphates.  The  soluble  proteids  of  the  lens  are  also  not  nuclein 
compounds.  About  2  to  4  per  cent,  of  the  soluble  proteid  is  albumin ; 
the  rest  is  globulin.  The  globulin  is  precipitated  by  saturation  with 
magnesium  sulphate,  but  not  by  sodium  chloride  ;  in  this  it  resembles 
vitellin.  The  globulin  consists  of  two  proteids,  a-crystallin  and 
^-crystallin. 

a-Crystallin  is  completely  precipitable  by  saturation  at  30°  with 
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magnesium  sulphate  or  sodium  sulphate ;  by  the  addition  of  1 J  times 
its  volume  of  saturated  ammonium  sulphate  solution  by  a  stream  of 
carbonic  anhydride,  and  by  very  dilute  acetic  or  hydrochloric  acids. 
It  coagulates  at  72°.  It  contains  N,  16-68;  S,  0-56;  C,  52-83;  and 
H,  6-94  per  cent,     [aj^  =  -46-9°. 

y3-Crystallin  differs  from  this  in  its  coagulation  temperature  (64°). 
[aju  =  —43°.     It  contains  17-04  nitrogen  and  1-27  sulphur  per  cent. 

The  proportion  between  these  four  prote'ids  is  given  in  the  following 
table : — 


Albumoid  . .  . 
a-Crystallin  .. 
^-Crystallin  . . 
Albumin  . .  . . 
Total  prote'ids 


Total  prote'ids. 


48  '0  per  cent. 
19  -5 
32  -0 
0-5 


Soluble  proteids.       In  fresh  lens. 


37  per  cent. 
62         „ 
1 


17-0 

per 

cent. 

6-8 

11-0 

0-2 

35-0 

95 

a-Crystallin  is  more  abundant  in  the  outer,  /H-crystallin  in  the  inner, 
portions  of  the  lens ;  the  albumin  is  equally  distributed.  The  lens 
contains  no  keratin.  W.  D.  H. 

Proteids  of  Spleen  and  Thyroid.  By  F.  Gourlat  (Proc, 
Physiol.  Soc,  1893,  8 — 9). — The  proteids  obtainable  from  the  spleen 
are  precipitable  from  saline  solutions  by  saturation  with  magnesium 
sulphate,  and  therefore  fall  into  the  globulin  or  nucleo-albumin  class. 
The  amount  of  albumin  is  small.  They  resemble  very  closely  the 
proteids  described  by  Halliburton  as  obtainable  from  lymphoid 
structures.  Further,  the  nucleo-albumin  can  be  prepared  either  by 
the  acetic  acid  method  of  Wooldridge  or  the  sodium  chloride  method 
of  Halliburton.  It  causes  intravascular  coagulation.  Spleens  were 
placed  under  alcohol  for  some  months.  The  proteids  were  entirely 
coagulated,  and  no  trace  of  peptone  or  proteose  was  discoverable. 
The  opinion  is  expressed  that  Schmidt's  cytoglobin  is  nucleo-albumin 
which  had  escaped  coagulation  by  insufficiently  long  exposure  to 
alcohol. 

The  absence  of  proteoses  and  peptone  is  important  in  view  of 
Martin's  discovery  that  the  albumoses  of  disease  (diphtheria,  tetanus, 
&c.)  accumulate  in  the  spleen.  Devoto's  modification  of  the  am- 
monium sulphate  method  w^as  also  used  with  the  same  negative 
results.  If  the  spleens  are  not  perfectly  fresh,  proteoses  are  discover- 
able. They  are  probably  formed  post  Tnortem  by  a  process  of  self- 
digestion  or  putrefaction,  v.  Jaksch  states  that  normal  spleens  do 
contain  "  peptone  " ;  it  is  possible  that  he  did  not  use  the  perfectly 
fresh  organs. 

The  proteids  obtainable  from  the  thyroid  are  very  similar.  The 
yield  of  nucleo-albumin  by  Wooldridge's  method  is,  however,  small ; 
the  aqueous  extract  is  rendered  cloudy  by  the  addition  of  weak  acetic 
acid,  but  there  is  little  or  no  precipitation.  The  yield  by  the  sodium 
chloride  method  is  large.  The  question  then  arises,  Is  some  of  this 
derived  from  the  colloid  substance  ?    It  appears  that  it  is  so,  and  the 
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method  introduced  by  Lilienfeld  and  Monti  (this  vol.,  ii,  135)  for  the 
localisation  of  phosphorus  led  to  positive  results.  The  so-called 
colloid  substance  is  stained  as  darkly  as,  or  in  some  cases  more  darkly 
than,  the  cells.  The  hypothesis  that  colloid  substance  is  not  mucin 
is  confirmed  by  the  fact  that  after  boiling  thyroids  with  dilute 
sulphuric  acid,  there  was  no  formation  of  a  reducing  sugar. 

W.  I).  H. 

Action  of  Physiological  Saline  Solution  on  Blood  Corpus, 
cles.  By  H.  J.  Hamburger  (Centralhl.  f.  Physiol.,  7,  161 — 165). — In 
recently  published  papers,  Bleibtreu  and  others  (this  vol.,  ii,  331, 
332)  have  brought  forward  a  method  of  estimating  the  volume  of  the 
blood  corpuscles  by  analysing  mixtures  of  blood  and  physiological 
saline  solution  (0'6  per  cent,  sodium  chloride  solution),  on  the  sup- 
position that  this  reagent  has  no  influence  on  the  corpuscles. 

In  the  present  paper,  it  is  pointed  out  that  this  supposition  is  not 
borne  out  by  facts.  The  saline  solution  has  a  considerable  influence 
on  the  volume  of  the  corpuscles ;  in  the  ox  and  pig,  the  strength  of 
the  solution  should  be  0*9  per  cent.,  which  has  the  same  water 
attracting  power  as  the  serum  of  those  animals.  But  even  this  is- 
not  an  indifferent  fluid,  for  it  dissolves  out  a  good  deal  of  proteid 
from  the  corpuscles,  although  not  so  much  as  physiological  salt  solution 
does.     The  only  completely  indifferent  fluid  known  is  blood  serum. 

W.  D.  H. 

Coagulation  of  Blood.  By  A.  E.  Wright  (/.  Fathol.  and 
Bacterial.,  1,  434 — 450). — A  critical  account  is  given  of  the  various 
theories  of  blood  coagulation.  None  is  absolutely  satisfactory,  nor 
applicable  to  all  forms  of  blood  or  blood  plasma  obtained  by  artificial 
means.  The  importance  of  nucleo-albumin  and  calcium  salts  is  re- 
cognised ;  the  fibrin  ferment  theory,  as  taught  by  Schmidt  and 
Hammarsten,  is  considered  to  have  little  or  no  substratum  of  fact. 

With  regard  to  the  influence  of  carbonic  anhydride,  it  is  suggested 
that  the  loss  of  coagulability  of  peptone  blood  maybe  associated  with 
the  impoverishment  of  the  blood  in  this  gas.  Peptone  plasma  is  rich 
in  dissolved  nacleo-albumins  ;  the  white  corpuscles  having  dissoh^ed, 
or,  at  least,  disappeared,  the  alkalinity  of  peptone  plasma  is  reduced  ; 
this  may  be  due  to  the  solution  of  nucleo-albumin,  a  substance  with 
acid  properties,  and  further  the  loss  of  carbonic  anhydride  may  be 
assumed  to  be  due  to  the  nucleo-albumin  driving  out  the  gas 
from  its  combination  with  bases.  Peptone  plasma  gives  a  heavy 
precipitate  of  nucleo-albumin  on  adding  a  weak  acid,  probably  be- 
cause it  is  thereby  dissociated  from  its  combination  Avith  bases.  This 
precipitation  of  nucleo-albumin  would  place  it  at  the  disposal  of  the 
plasma  for  purposes  of  coagulation. 

If  this  explanation  holds  true,  the  coagulation  of  peptone  plasma  by 
carbonic  anhydride  would  be  a  direct  reversal  of  the  driving  out  of 
the  gas  which  results  from  peptone  injection,  and  the  phenomena  of 
coagulation  in  peptone  plasma  are  governed  by  the  same  conditions 
as  those  of  intravascular  coagulation  after  injection  of  Wooldridge's 
"  tissue  fibrinogen."  The  distribution  of  coagulation  after  such  in- 
jections is  determined  by  the  amount  of  carbonic  anhydride  which  is 
present  in  the  various  vascular  areas.  W.  D.  H. 
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Iron  in  Chlorosis.  By  R.  Stockman  (Brit.  Med.  J.,  1893,  i,  881 
— 885,  942 — 944). — It  is  an  undoubted  fact  that  iron  administered  in 
an  inorganic  form  does  good  in  cases  of  chlorosis.  The  present  paper 
dwells  on  the  fact  that  inorganic  iron  is  the  best  remedy,  the  cure 
being  quicker  than  when  iron  is  given  in  organic  compounds,  such  as 
blood  or  ha?matin ;  Kobert's  {St.  Petersburg  Med.  Woch.,  1891)  pre- 
parations, haemol  and  hgemogallol,  prepared  from  blood,  althougli 
tasteless  and  unirritating,  did  not  give  encouraging  results. 

The  results  of  the  present  paper  also  tend  in  favour  of  the  theory 
that  iron  is  absorbed,  and  does  not  simply  act  as  a  stimulant,  or  by 
combining  with  hydrogen  sulphide  in  the  intestines,  as  Bunge  con- 
siders.    The  grounds  on  which  this  conclusion  is  based  are — 

1.  Iron  inorganic  compounds  cure  chlorosis  when  given  hypodermic- 
ally. 

2.  Sulphide  of  iron  itself  cures  chlorosis. 

3.  Bismuth,  manganese,  and  other  drugs — which  are  just  as  capable- 
as  iron  of  combining  with  hydrogen  sulphide — do  not  cure  chlorosis. 

Full  details  of  cases  are  given. 

Why  inorganic  iron  does  not  increase  the  haemoglobin  of  healthy 
people  is  an  unsolved  problem  which  is  hardly  touched  in  the  present 
research.  W.  D.  H. 

Action  of  Drugs  containing  Iron.  By  C.  T.  Mornek  (Zeit. 
pliysioJ.  Cher}i.,  18, 13 — 20). — Many  observers  state  that  inorganic  iron 
salts  are  not  absorbed.  The  normal  supply  of  iron  is  hasmatogen,  an 
iron-containing  organic  compound  of  the  nature  of  nucleo-albumin. 
If  growing  animals  are  deprived  of  this,  they  waste  in  spite  of  the 
administration  of  inorganic  iron.  Bunge  explains  the  usefulness  of 
inorganic  iron  in  chlorosis  by  supposing  that  the  putrefaction  pro- 
cesses in  the  intestines  destroy  hcematogen,  but  that  this  is  protected 
by  the  presence  of  simple  iron  compounds  which  leave  the  body  in  the 
fseces  as  iron  sulphide.  In  chlorosis,  also,  the  normal  antiseptic,  tht> 
hydrochloric  acid  of  the  gastric  juice,  is  less  than  normal.  These 
views  of  Bunge  suggest  certain  difficulties,  and  a  question  here  in- 
vestigated is.  Are  iron  salts  antiseptics  ?  The  amount  of  ethereal 
hydrogen  sulphates  in  the  urine  is  a  measure  of  the  amount  of  putre- 
factive change  in  the  intestine.  By  experiments  on  the  author's  own 
person  for  five  periods,  two  without  and  three  with  iron,  the  propor- 
tion of  the  two  classes  of  urinary  sulphates  w^as  practically  the  same 
(1  :  104  for  the  iron  periods,  1  :  10*9  for  the  other  periods).  Iron 
salts  are,  therefore,  not  antiseptics  ;  their  usefulness  rather  depends 
on  the  readiness  with  which  they  form  the  sulphide  and  so  remove 
hydrogen  sulphide  from  the  alimentary  canal.  W.  V.  H. 

Physiological  Action  of  Pentoses.  By  W.-  Ebstein  (  Vlrchoiv's 
Archlv,  132,  368—369  ;  compare  Abstr.,  1892,  1506).— M.  Cremer 
Sitz.  Gcs.  MorpJiol.  Fhysiol.  Mwichen,  1893,  Heft  1)  fed  starving  rabbits 
on  pentoses  and  found  that  there  was  a  small  increase  in  the  glycogen 
of  their  livers.  This  research  on  a  herbivorous  animal  does  not,  how- 
ever, touch  the  question  formerly  investigated  by  the  author,  which 
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was  the  action  of  pentoses  on  the  human  organism,  and  the  correct- 
ness of  his  results  is  affirmed.  W.  D.  H. 

Abnormal  Milk.  By  W.  W.  Cooke  and  J.  L.  Hills  (Exper.  Stat. 
Record,  4,  487  ;  from  Vermont  Stat.  Eep.,  1891). — The  milk  was  from 
a  Jersey  cow,  and  the  last  milking  before  she  went  dry.  The  follow- 
ing results  were  obtained  : — 


Total 

Solids 

Case'm  and 

Milk 

solids. 

Fat. 

not  fat. 

albumin. 

Ash. 

sugar. 

28-43 

14-67 

13-76 

9-98 

1-44 

2-33 

The  milk  is  remarkable  for  the  small  amount  of  milk  sugar,  the 
large  amounts  of  prote'ids  and  ash,  and  the  very  large  amount  of  fat. 
There  seems  to  be  no  other  record  of  a  milk  analysis  showing  more  fat 
than  the  solids  not  fat.  N.  H.  M. 

Foetal  Urine.  By  T.  A.  Helme  (Brit.  Med.  /.,  1893,  i,  1261—1262). 
— The  presence  of  urea  in  the  amniotic  flaid  has  been  generally  attri- 
buted to  foetal  urine,  but  no  direct  proof  that  fcetal  urine  contains 
urea  has  hitherto  been  forthcoming.  In  the  present  instance,  a  small 
quantity  was  accidentally  obtained  during  delivery  ;  and  the  follow- 
ing is  the  analysis  made,  comparative  experiments  being  performed 
with  the  urine  secreted  shortly  after  birth. 

The  foetal  urine  contained  no  sugar,  albumin,  phosphates,  or  sulph- 
•ates.  Urea  (O'lS  per  cent.),  creatinine,  and  chlorides  were  present. 
Eight  hours  after  birth,  sugar,  albumin,  and  phosphates  were  absent, 
but  sulphates,  chlorides,  creatinine  (in  larger  amount),  and  urea 
{0-3  per  cent.)  were  present.  W.  D.  H. 

iS-Hydroxybutyric  acid  in  the  Organism.  By  T.  Araki  (Zeit 
joJiysiol.  Chem.j  18,  1 — 12). — The  appearance  of  this  acid  in  diabetic 
urine  is  not  fully  understood,  but  may  be  partially  dependent  on  in- 
sufficient oxidation  processes  in  the  organism.  The  present  paper 
•does  not,  however,  work  out  this  aspect  of  the  question,  but  relates  to 
some  of  the  properties  of  yS-hydroxybutyric  acid. 

By  distillation  of  an  aqueous  solution  of  the  acid,  a  small  quantity 
of  crotonic  acid  is  obtained.  On  subjecting  it  to  putrefaction, 
•crotonic  acid,  acetic,  and  probably  other  fatty  acids  are  obtained,  in 
addition  to  methane  and  carbonic  anhydride.  Administered  to 
animals  (rabbits,  dogs,  frogs),  their  urine  gives  the  tests  in  many 
oases  for  acetone  and  acetoacetic  acid  if  oxidation  processes  in  the 
organism  are  diminished  simultaneously  by  carbonic  oxide  poisoning. 
This  result  lends  support  to  Minkowski's  (Arch.  exp.  PatJi.  Pharm.^ 
18,  42)  theory  that  these  substances  in  diabetic  urine  originate  from 
jS- hydroxy butric  acid.  W.  D.  H. 

Formation  of  Uric  Acid.  By  G.  Salomon  (VircJiow's  ArcMv, 
132,  370). — In  relation  to  Horbaczewski's  work  on  uric  acid  (Abstr., 
1892,  646),  the  author  advances  a  claim  for  priority.         W.  D.  H. 
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Urobilin.  By  F.  Grimm  (Virchow's  ArcMv,  132,  246— 289).— Tn 
the  fasting  condition,  normal  urine  contains  no  urobilin.  At  the 
conclusion  of  gastric  digestion,  a  larger  or  smaller  quantity  appears. 
Any  great  amount  of  the  pigment  is,  however,  a  pathological  condi- 
tion, the  most  important  cause  being  the  circulation  of  unorganised 
blood  pigment  in  the  vessels,  as  after  a  hsematoma.  In  nephritis,  it 
also  occurs. 

A  large  number  of  cases  illustrating  the  presence  of  urobilinuria  in- 
various  diseases  are  given  fully.  W.  D.  H. 

Mucin  Granules  of  Myxine.  By  E.  W.  Keid  (/.  Physiol.,  14, 
340 — 346). — The  mucus  of  the  hag  fish  (Myxine  ghitinosa)  is  secreted 
in  the  form  of  granules  peculiar  for  their  size  (  2  to  5  /*)  and  flattened" 
oval  shape.  These  granules  are  produced  in  mucous  cells  developed 
in  the  slime  glands.  A  solution  of  the  substance  of  which  they  are 
composed  presents  most  of  the  features  of  a  mucin,  but  differs  from 
it  in  not  yielding  a  reducing  sugar  after  prolonged  boiling  with  dilute- 
sulphuric  acid.  W.  D.  H. 
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The  Nitrogen-fixing  Micro-organisms.  ByBERTHELOT  (Compt. 
rend.,  116,  842 — 849). — Various  nutritive  matteis,  such  as  humie 
acid,  Cohn's  liquid,  kaolin  with  humic  acid,  sugar,  &c.,  were  inocu- 
lated with  soil  organisms  and  the  bacteria  from  leguminous  roots,  &c., 
and  the  gain  of  nitrogen,  if  any,  determined.  The  experiments  were^ 
conducted  in  flasks  of  600  c.c.  to  6  litres  capacity. 

I.  Experiments  with  Soil  Organisms. — The  following  experiments 
were  made :  (1)  mixed  soil  bacteria  in  humic  acid,  in  humic  acid  and 
kaolin,  and  in  kaolin  ;  (2)  a  bacillus  isolated  from  soil  in  humic  acid 
and  in  Cohn's  liquid ;  (3)  check  experiment,  not  inoculated ;  (4,  5, 
and  6)  three  different  soil  bacilli,  each  in  various  nutritive  media. 
The  results  showed  a  considerable  gain  of  nitrogen  where  the  mixed 
bacteria  were  employed,  and  also  in  experiments  2  and  5,  whilst  in 
the  check  experiment  and  in  Nos.  4  and  6  there  was  practically  no 
gain  of  nitrogen. 

II.  Experiments  with  Leguminous  Root  Bacteria. — The  bacteria  were 
obtained  from  lupin  roots  which  had  nodules.  The  two  experiments 
lasted  about  four  months,  and  each  showed  a  gain  of '50  per  cent,  of 
the  initial  nitrogen. 

III.  Experiments  with  Aspergillus  niger. — The  experiments  made 
with  pure  cultures  of  Aspergillus  niger  showed  a  gain  of  18 — 37  per  cent, 
nitrogen  ;  a  check  experiment  with  Cohn's  liquid  and  tartaric  acid, 
not  seeded,  showed  no  sign  of  nitrogen.  It  was  noticed  that  the 
tartaric  acid  employed  was  largely  consumed  or  destroyed  under  the^ 
influence  of  Aspergillus  niger. 
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IV.  Experiments  with  AUernaria  tenuis. — The  cultivations  were 
pure  and  developed  well.  The  nitrogen  fixed  amounted  to  30,  49,  50, 
•and  98  per  cent,  respectively  of  the  initial  amounts. 

There  are,  therefore,  non-chlorophjllous  micro-organisms  of  very- 
different  character  which  have  the  power  of  fixing  nitrogen.  These 
•organisms  do  not.  seem  to  be  able  to  be  sustained  by  the  carbon  and 
hydrogen  resulting  from  the  decomposition  of  carbonic  anhydride  and 
water,  but  require  organic  carbon  and  hydrogen  in  such  a  form  as 
suo-ar  and  tartaric  acid,  &o.  It  seems  also  necessary  that  nitrogen  should 
be  present  in  the  nutritive  matter  in  order  to  give  the  minimum  vitality 
indispensable  for  the  fixation  of  free  nitrogen.  On  the  other  hand, 
when  the  amount  of  combined  nitrogen  present  becomes  large,  the 
organisms  prefer  to  utilise  it  rather  than  to  fix  free  nitrogen,  and 
will  develop  more  luxuriantly  than  when  they  have  to  depend  on 
uncombined  nitrogen.  It  is  this  that  limits  the  fixation  of  elementary 
nitrogen  in  soils  (compare  Ann.  Chim.  Fhys.  [6],  14,  487). 

The  carbonaceous  matter  of  soils  would  disappear  more  or  less 
•quickly  if  not  regenerated  by  chlorophyllous  plants.  The  agents 
which  bring  about  nitrogen  fixation  and  carbon  fixation  may  live  in- 
dependently of  each  other  or  may  be  associated  by  symbiosis,  as  in  the 
case  of  the  Leguminosae.  In  any  case,  the  fixation  of  nitrogen  does 
not  take  place  in  the  higher  plants,  but  in  certain  lower  micro-organ- 
isms present  in  soil.  N.  H.  M. 

Pentosans  in  Plants.  By  G.  de  Cha.lmot  {Amer.  Chem.  J.,  15, 
276 — 285). — Pentosans  decrease  in  the  seeds  of  peas  and  corn  {Zea 
Ma'is,  L.)  during  the  germination,  but  appear  again  in  the  roots  and 
stems  ;  they  are  therefore  transferred.  The  total  amount  of  pentosans, 
however,  increases  during  the  germination.  The  amount  of  cellulose 
pentosans  also  increases,  but  in  the  case  of  peas  the  difference  is  only 
very  slight.  Gr.  T.  M. 

Products  of  Cassava.  By  E.  E.  Ewell  and  H.  W.  Wiley  (Amer. 
Chem.  J.,  15,  285 — 289). — The  authors  have  extended  their  work,  an 
a;CC0unt  of  which  was  published  four  years  ago  (Wiley,  Agric.  Scien<x, 
2,  No.  10,  pp.  256,  et  seq.).  They  find  that  the  root  of  Jatropha 
manihot  or  Aipi  contains  very  little  mineral  matter,  0*5  per  cent,  in 
the  fresh  root,  and  that  the  plant  is,  therefore,  one  which  seems  par- 
ticularly well  suited  to  feed  almost  exclusively  from  the  air  and 
water.  As  it  requires  the  minimum  of  fertilisation,  it  can  be  recom- 
mended for  sandy  soils.  .  G.  T.  ^M. 

Amount  of  Starch  in  different  Varieties  of  Potatoes.    By  A. 

Petermann  {Bied.  Centr.,  22,  263 — 266;  from  Bull.  Stat.  Agron. 
Oemhloux,  1892,  No.  51). — The  average  minimum  and  maximum 
percentages  of  starch  found  in  a  large  number  of  different  kinds  of 
potatoes  examined  in  1889, 1890,  and  1891,  were  as  follow^s  : — 
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1889.  1890.  1891. 

Maximum 9-8  9-4  ll'l 

Minimum 24-0  26'1  23-3 

Average 15-2  165  16'6 

A  table  is  ^iven,  showing  the  amount  of  starch,  the  power  of 
resistance  to  disease,  and  the  properties  of  50  varieties  of  potatoes. 
The  results  of  the  investigation  show  that  it  is  possible  to  produce 
potatoes  which  give  large  crops  and  at  the  same  time  contain  a  high, 
percentage  of  starch.  N,  H.  M. 

Reserve  Proteid  of  the  Asparagus  Root.  By  S.  H.  Vines  and 
J.  R.  Green  {Proc.  Boy.  Soc,  52,  130 — 132). — The  watery  extract 
of  asparagus  root  contains  a  proteid  which  is  slightly  precipitated 
from  solution  by  sodium  chloride,  and  completely  by  ammonium 
sulphate.  Besides  this,  which  is  the  only  proteid  present,  there  exist 
in  the  solution  a  substance  which  is  precipitated  by  sodium  chloride, 
a  substance  precipitated  by  alcohol  from  the  solution  from  w^hich  the 
proteid  has  been  removed,  and  a  substance  soluble  in  alcohol,  which 
gives  the  xanthoproteic  reaction.  J.  W. 

Reversion  of  Soluble  Calcium  Phosphate  in  Soil.    By  M. 

Stahl-Schroeder  (Exper.  Stat.  Record,  4,  587 — 589  ;  from  /.  Landw., 
•40,  213 — 221). — The  object  of  the  experiments  was  to  ascertain  the 
rapidity  of  the  reversion  of  superphosphate,  in  concentrated  solution, 
to  the  di-  and  tri-basic  forms,  when  mixed  with  chalk  or  with  soils 
poor  in  lime.  The  superphosphate  was  mixed  with  chalk  and  with 
•clay  and  arable  soil  respectively,  and  made  into  a  thick  paste  with 
water.  After  being  exposed  in  dishes  during  the  desired  number  of 
hours,  the  mixtures  were  washed  into  flasks,  diluted  to  a  definite 
bulk,  shaken,  and  left  during  two  hours.  A  portion  was  then  filtered, 
and  the  soluble  phosphoric  acid,  and  that  soluble  in  citrate  solution, 
determined.  When  chalk  was  employed,  the  reversion  was  ex- 
tremely rapid,  but  with  the  two  soils  only  a  little  more  than  half  the 
phosphoric  acid  became  insoluble  in  20  days.  The  results  indicate 
that  with  liberal  applications  of  superphosphate  on  sandy  soils  poor 
in  lime,  a  part  of  the  phosphoric  acid  may  be  lost  in  drainage.  Clay 
soils  are  likely  to  lose  less.  In  sandy  soils,  the  application  of  pre- 
cipitated phosphate  of  lime,  basic  slag,  or  phosphorite  meal  is  recom- 
mended. Composting  of  the  latter  with  peat  and  potassium  sulphate 
would  be  very  advantageous,  inasmuch  as  the  potassium  salts  in  con- 
junction with  the  vegetable  acids  of  the  peat  would  gradually  render 
the  phosphoric  acid  available,  and,  at  the  same  time,  the  vegetable 
matter  would  improve  the  water-holding  capacity  of  the  soil. 

K  H.  M. 
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Apparatus  for   extracting  the    Gases   dissolved  in  Water. 

By  G.  J.  W.  BiiEMER  (Rec.  Trav.  Ghim.,  11,  278— 283).— A  is  a  flask 
of  about  600  c.c.  capacity,  which  contains  the  water  to  be  examined, 
EBC  is  a  mercnry  pump,  and  FGH  the  tube  in  which  the  gases  are 
collected.  The  pump  is  worked  by  alternately  lowering  and  raising 
the  mercury  reservoir  C,  the  stopcock  E  being  bo  manipulated  that 
the  air,  or,  in  the  actual  experiment,  the  gases  to  be  examined,  is 
first  aspirated  into  B  (capacity  135  c.c),  and  then  driven  out  through 
F.     The  joint  D,  connecting  the  pump  with  A,  consists  of  a  short 


tube  with  an  indiarubber  cork,  through  which  the  two  tubes  pass ; 
some  mercury  is  placed  over  the  cork  to  ensure  that  the  joint  is  air- 
tight. In  the  experiment,  A  is  partially  exhausted,  either  with  an 
ordinary  pump,  or  by  placing  some  w^ater  in  it,  and  boihng,  so  that 
the  steam  drives  out  the  air  through  I,  the  stopcock  E  being  closed. 
Water  is  then  suffered  to  rise  in  the  tube  as  far  as  I,  and  the  vacuum 
is  completed  by  means  of  the  pump  EBC.  The  vessel  K  (about 
500  c.c.  capacity)  is  now  completely  filled  with  the  water  to  be 
examined ;  by  opening  the  stopcock  I,  this  water  is  admitted  into  A 
in  successive  portions ;  after  each  addition,  the  water  in  A  is  boiled, 
and  the  gases  evolved  are  aspirated  into  FGH  by  means  of  the  pump. 
K  is  not  quite  emptied,  and  the  amount  of  water  actually  used  in 
the  experiment. is  determined  by  finding  how  much  water  is  required 
to  refill  K.     The  experiment  occupies  half-an-hour.  C.  F.  B. 

Bottle  for  taking  Samples  of  Water  at  known  Depths.    By 
G.  J.  W.   Bkemer  (Bee.   Trav.  Cliim.,  11,    284— 285).— The   bottle 
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stands  in  a  zinc  tray,  whicli  is  weig-htei  with  lead,  and  joined  by 
copper  wires  to  a  ring  round  the  neck  of  the  bottle ;  to  this  ring  is 
attached  the  string  used  for  lowering  the  whole.  The  bottle  is  pro- 
vided with  an  indiariibber  cork,  through  which  pass  two  tubes,  one 
ending  just  under  the  cork,  the  other  reaching  to  the  bottom  of  the 
bottle.  The  upper  ends  of  these  tubes  project  somewhat  above  the 
cork,  and  are  slightly  enlarged  ;  they  are  plugged  by  inserting 
into  them  the  two  ends  of  a  short  piece  of  indiarubber  tubing,  into 
which  ends  short  pieces  of  glass-rod  have  been  pushed.  To  the  top 
of  the  indiarubber  loop  thus  formed  a  string  is  attached ;  this  is 
pulled  Avhen  the  bottle  has  reached  the  desired  depth,  the  plugs  are 
thus  removed  from  the  two  tubes,  and  the  water  enters  the  bottle  by 
the  longer  of  the  tubes,  the  air  escaping  by  the  other.         C.  F.  B. 

Sjoqvist's  Method  of  estimating  the  Free  Hydro  chloric 
Acid  in  Gastric  Juice.  By  S.  Bondzynski  (Zeit.  anal.  Chem.,  32, 
296 — 302). — The  method  consists  in  evaporating  gastric  juice  with 
excess  of  barium  carbonate,  incinerating  the  residue  and  determining 
the  barium  which  has  become  soluble  in  the  form  of  chloride. 
Barium  chloride  bears,  without  noteworthy  decomposition,  ignition 
at  a  higher  temperature  and  for  a  longer  time  than  are  required  for 
the  incineration,  but  when  mixed  with  organic  substances  containing 
phosphorus  and  sulphur,  a  portion  of  the  barium  is  rendered  insoluble 
in  the  form  of  phosphate  and  sulphate.  The  addition  of  barium 
acetate  obviates  this  source  of  error,  and  the  estimation  may  be  made 
in  the  following  manner  : — 1  gram  of  barium  carbonate  is  dissolved 
in  acetic  acid  in  a  platinum  basin,  and  the  solution  evaporated  to 
dryness  ;  25  c.c.  of  the  filtered  gastric  juice,  together  with  more 
barium  carbonate,  are  added,  the  mixture  is  dried  and  incinerated  to  a 
grev  ash.  The  soluble  matters  are  filtered,  and,  after  adding  25  c.c. 
of  N/10  sodium  carbonate,  are  made  up  to  125  c.c.  The  excess  of 
soda  in  100  c.c.  is  then  titrated.  Then,  a  being  the  number  of  c.c.  of 
soda  found,  (20  —  a) 5  gives  the  amount  of  free  hydrochloric  acid  in 
100  c.c.  of  the  gastric  juice,  expressed  in  c.c.  of  N/lO  acid. 

M.  J.  S. 

A  Source  of  Error  in  the  Volumetric  Estimation  of  Chlorides 
by  Mohr's  Method.  By  W.  G.  Young  (Anah/st,  18,  125—129).— 
The  author  has  found  that  when  estimating  chlorine  in  samples  of 
water  without  previous  concentration,  the  results  obtained  are  con- 
siderably in  excess,  and  they  are  worse  still  if  the  temperature  during 
titration  is  somewhat  high.  This  is  caused  by  the  slight  solubility 
of  silver  chromate,  which  requires  for  every  6  parts  100,000  parts  of 
water  at  15*5°,  and  only  one-third  of  this  amount  at  100°. 

In  estimating  small  quantities  of  chlorides,  it  is  therefore  advis- 
able to  evaporate  almost  to  dryness  before  titration,  and  to  prevent 
over-dilution,  the  standard  silver  should  not  be  too  weak. 

L.   DE   K. 

Estimation  of  Sulphur  in  Organic  Liquids.  By  R.  Holand 
{Chem.  Zeit.,  17,  99^100)  130— 18l).--The  accurate  estimation  of 
-small  quantities  of  Sulphur  in  substances  suph  as  tar  oils,.  &c.,  is  sti^l 
amatter  of  some  difficulty.     The  anthon  has^  havsre^er,  obtaijaud  SAtip- 
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factory  results  by  burning  the  sample  in  a  combustion  tube  with  a 
mixture  of  5  parts  of  barium  carbonate  and  1  part  of  potassium 
chlorate.  The  details  are  practically  those  of  an  ordinary  combustion, 
the  substance  being,  however,  not  inclosed  in  glass  bulbs,  but  dropped 
straight  on  to  the  back  part  of  the  mixture  from  a  3  c.c.  weighed 
pipette. 

The  contents  of  the  tube  are  afterwards  digested  in  dilute  hydro- 
chloric acid,  and  any  barium  sulphate  is  then  collected  and  weighed. 

L.  DE   K. 

Estimation  of  Nitrogen  in  Nitrates.  By  T.  F.  Schmitt  (Chem. 
Zeit.,  17,  173). — The  author  has  slightly  modified  his  process. 
10  grams  of  the  sample  is  dissolved  in  500  c.c.  of  water.  10  c.c.  of 
glacial  acetic  acid  and  10  grams  of  a  mixture  of  equal  parts  of  iron 
and  zinc  powder  are  put  into  a  750  c.c.  round-bottomed  flask, 
and  25  c.c.  of  the  nitrate  solution  added  from  a  slow-running 
pipette.  After  10  minutes,  when  no  more  gas  is  evolved,  200  c.c.  of 
water  and  30  c.c.  of  aqueous  soda  (sp.  gr.  1"25)  are  added  and  the 
ammonia  is  distilled  off  as  usual. 

To  estimate  the  total  nitrogen  in  nitrated  manures,  the  author  first 
reduces  the  substance  with  the  acetic  acid  mixture,  and  then  boils 
with  excess  of  sulphuric  acid  in  order  also  to  convert  the  nitro- 
genous matter  into  ammonia.  L.  de  K. 

Estimation  of  Phosphoric  acid.  By  A.  Villters  and  F.  Boeg 
(Compt.  rend.,  116,  989 — 993). — In  the  complete  absence  of  iron, 
aluminium,  silica,  and  reducing  agents,  phosphorus  can  be  accurately 
estimated  in  the  following  manner.  The  liquid  is  mixed  with  about 
100  c.c.  of  the  reagent  (prepared  by  dissolving  150  grams  of  am- 
monium molybdate  in  1  litre  of  water  and  pouring  this  solution  into 
an  equal  volume  of  nitric  acid  of  sp.  gr.  1*2)  for  every  O'l  gram  of 
phosphoric  acid  present.  In  order  to  obtain  a  precipitate  that  settles 
rapidly,  the  reagent  should  be  poured  down  the  sides  of  the  vessel 
containing  the  cold  solution,  and  the  liquid  should  not  be  agitated 
until  after  two  hours.  Potassium  compounds  and  other  salts  retard 
the  formation  of  the  precipitate,  but  after  heating  for  four  hours  at 
about  40°  precipitation  is  complete.  The  temperature  of  40°  should 
net  be  exceeded,  and  digestion  should  not  be  prolonged  beyond  four 
hours,  otherwise  the  product  will  be  impure.  The  precipitate  is 
washed  with  water  containing  20  per  cent,  by  volume  of  the  reagent, 
is  collected  on  a  dried  and  weighed  filter,  and  dried  at  100°  for  six 
hours.     Thus  obtained  it  has  always  the  composition 

P205,24Mo03,3(NH4)80,3HoO, 

and  1  part  contains  003728  part  of  phosphoric  anhydride,  P2O5. 

In  presence  of  aluminium  and  iron,  the  precipitate  contains  a 
notable  proportion  of  these  metals,  which  also  find  their  way  into  the 
ammonium  magnesium  phosphate  produced  from  it  in  the  usual  way. 
The  following  plan,  however,  leads  to  exact  results  : — The  precipitate 
is  dissolved  in  ammonia,  mixed  with  tartaric  acid,  made  slightly 
alkaline  with  ammonia,  and  precipitated  with  magnesia  mixture.  The 
iron  and  aluminium  remain  in  solution.  C.  H.  B. 
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Estimation  of  Boron.  By  H.  Moissan  (Compt.  rend.,  116, 
1087 — lu91). — The  boron  compoand  is  first  converted  into  boric  acid 
or  a  borate  by  the  action  of  nitric  acid,  and  then  into  metliylic  borate 
by  distillation  with  methyl  alcohol,  as  in  Gooch's  method.  The 
apparatus  consists  of  a  small  flask  with  a  long  neck,  provided  with  a 
side  tube  and  fitted  with  a  glass  stopper  carrying  a  funnel  with  a 
stopcock.  The  side  tube  is  connected  with  a  vertical  serpentine  con- 
denser, the  lower  end  of  which  passes  into  a  conical  flask  through  a 
cork  that  also  carries  an  exit  tube  to  which  is  attached  a  set  of  bulbs 
containing  dilute  ammonia,  in  order  to  retain  the  whole  of  the 
methylic  borate.  A  calcium  chloride  bath,  heated  by  a  Bansen  burner, 
is  so  arranged  that  it  can  readily  be  applied  or  removed  from  the  dis- 
tilling flask. 

The  substance  is  placed  in  the  distilling  flask,  mixed  with  1  c.c.  of 
concentrated  nitric  acid,  and  distilled  to  dryness.  It  is  then  mixed 
with  10  c.c.  of  methyl  alcohol,  attached  to  the  condensing  apparatus, 
and  again  distilled.  The  operation  is  repeated  four  times,  care  being 
taken  to  distil  to  dryness  every  time  before  adding  a  fresh  quantity  of 
alcohol.  1  c.c.  of  water  and  1  c.c.  of  nitric  acid  are  then  introduced 
into  the  apparatus,  distilled  as  before,  and  the  residue  subjected  to 
three  more  distillations  with  alcohol.  In  order  to  ascertain  if  all  the 
boron  has  been  expelled,  a  drop  of  the  alcohol  from  the  end  of  the 
condenser  is  ignited.  If  there  is  any  green  tinga  in  the  flame,  the 
residue  in  the  flask  must  be  again  treated  with  nitric  acid  and  again 
distilled  with  methyl  alcohol. 

A  quantity  of  calcium  oxide  is  strongly  heated  in  a  platinum 
crucible  and  weighed.  The  lime  is  carefully  slaked  and  the  distillate 
is  added,  taking  care  to  avoid  rise  of  temperature,  and  allowed  to 
remain  for  15  minutes.  After  ascertaining  that  the  calcium  oxide  is 
in  excess,  the  liquid  is  evaporated  at  a  temperature  below  the  boiling 
point  of  methyl  alcohol,  and  the  residue  is  strongly  heated  and 
again  weighed.  The  increase  in  weight  gives  the  quantity  of  boric 
anhydride. 

The  calcium  oxide  is  most  conveniently  prepared  by  heating  calcium 
nitrate  in  such  a  manner  as  to  form  a  basic  nitrate,  which  is  easy  to 
keep  and  which  is  converted  into  oxide  by  strongly  heating  when 
required. 

The  results  obtained  by  this  method  are  usually  a  little  low ;  in  the 
examples  given  the  error  varies  from  —  0'27  to  — 0"4i  per  cent,  of  the 
boric  anhydride  present.  C.  H.  B. 

Estimation  of  Silicon  in  Pig  Iron.  By  H.  Rubricius  (Ghem.  Zeit.^ 
17,  101). — The  author  recommends  the  following  simple  process  : — 
5  grams  of  the  finely-divided  sample  is  dissolved  in  ,25 — 30  c.c.  of 
hydrochloric  acid  (sp.  gr.  1*15)  with  the  aid  of  a  gentle  heat.  When 
the  metal  has  dissolved,  the  solution  is  diluted  to  about  150 — 200  c.c. 
and  filtered.  The  insoluble  matter  is  washed  first  with  hot  water, 
then  with  dilute  hydrochloric  acid  (1  :  2),  and  then  again  with  hot 
Avater.  The  filter,  after  drying,  is  put  into  a  platinum  crucible  and 
heated  until  the  paper  is  charred.  The  crucible  is  now  ignited  over 
the  blowpipe,  nitre   being  from  time  to  time  added  until  the  carbon 


43(3  ABSTRACTS  OF  CHEMICAL  PAPERS. 

bas  completely  disappeared.  30  grams  of  ammoniam  chloride,  which 
must  be  completely  soluble,  is  now  put  into  a  Inrge  porcelain  basin 
and  dissolved  in  75  c.c.  of  boiling  water.  The  platinum  crucible, 
with  its  lid,  is  put  into  this  solution  and  the  whole  is  boiled  for  some 
time.  The  action  of  the  ammonium  chloride  on  the  alkali  silicate 
causes  the  rapid  and  complete  separation  of  hydrated  silicic  acid, 
which  is  collected  on  a  filter  and  washed  first  with  a  dilute  solution 
of  ammonium  chloiide  and  then  with  boiling  water.  It  is  then 
ignited  and  weighed. 

The  test  analyses  are  satisfactory.  L.  de  K. 

Estimaticn  of  Potassium  by  the   Lindo- Gladding  Process. 

By  T.  Breyek  and  H.  Schweitzer  {Chem.  Zeit.,  17,  101— 102).— The 
authors,  in  reply  to  Holleman  (compare  this  vol.,  ii,  344),  state  that 
this  process  has  also  been  investigated  by  Herff.  The  results,  com- 
municated to  the  American  Association  of  Official  Agricultural 
Chemists,  fully  confirm  those  previously  obtained  by  the  authors;  not 
only  do  they  not  agree  among  themselves,  but  they  are,  as  a  rule, 
from  0"5  to  1  per  cent,  higher  than  those  obtained  by  the  Stassfurt 
method.  The  authors  once  more  recommend  that  the  Lindo-Gladding 
process  should  be  abandoned.  L.   de  K. 

Estimation  of  Alkalis  in  Silicates.  By  A.  H.  Loav  (Chem. 
News,  67,  185). — The  fcjllowing  scheme  is  suggested  for  estimating 
alkalis  in  silicates :— 1  gram  of  the  tinely  powdered  silicate  is  decom- 
posed by  warming  gently  with  pure,  strong  hydrofluoric  acid  and  a 
little  sulphuric  acid  ;  it  is  then  evaporated  to  dryness,  cooled,  mixed 
with  a  little  aqueous  ammonia,  boiled,  filtered,  and  washed  with  a  little 
hot  water.  The  filtrate  is  rendered  strongly  acid  with  hydi-ochloric 
acid,  the  least  possible  excess  of  barium  chloride  added,  and  the  whole, 
boiled  and  filtered,  washing  with  hot  water.  This  filtrate  is  then 
evaporated  and  gently  ignited  to  expel  ammonium  salts,  and,  when 
cool,  treated  with  ammonium  carbonate  and  aqueous  ammonia,  boiled,, 
and  filtered,  washing  with  hot  water.  The  filtrate  is  evaporated  to 
dryness  in  a  tared  platinum  dish  and  weighed;  this  gives  the  mixed 
chlorides,  which  are  separated  in  the  usual  manner.  D.  A.  L. 

Separation  of  Barium,    Strontium,   and   Calcium.      By  E. 

Fresenius  (Zeit.  anal  Chem.,  32,  312 — 317).— The  following  quali- 
tative method  permits  the  detection  of  small  amounts  of  any  one  of 
the  alkaline  earths  in  presence  of  large  quantities  of  the  others.  The 
carbonates  are  converted  into  nitrates  and  thoroughly  dried  at  180°, 
and,  as  soon  as  cold,  trituiated  with  equal  volumes  of  absolute  alco- 
hol and  ether,  any  residue  being  washed  with  the  same  mixture. 
Traces  of  strontium  may  pass  into  solution  with  the  calcium,  whilst 
traces  of  calcii^m  may  remain  in  the  residue.  To  the  solution,  2  drops 
of  dilute  sulphuric  acid  is  added.  Any  considerable  precipitate  is 
undoubtedly  calcium  sulphate.  A  trifling  precipitate  may  be  due  to 
strontium.  In  this  case,  4  c.c.  of  water  is  added,  and  the  ether-alco- 
hol evaporated  eft'.  A  few  drops  of  ammonia  are  added,  with  1  gram 
of  ammenium  sulplate,  and  the  liquid  is  boiled  and  filtered,  acidified 
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with  acetic  acid,  and  tested  for  calcium  by  ammonium  oxalate.  The 
nitrates  insoluble  in  ether-alcohol  are  dissolved  in  100  c.c.  of  water,, 
acidified  with  3  or  4  drops  of  acetic  acid,  heated  to  boilino;-,  and 
treated  gradually  with  potassium  chromate  until  the  solution  is 
yellow  and  no  longer  gives  an  odour  of  acetic  acid  on  boiling.  After 
an  hour,  the  barium  chromate  is  filtered  off,  and  a  portion  of  the 
filtrate  tested  with  ammonia  and  ammonium  carbonate.  If  a  bulky 
precipitate  is  produced,  it  must  be  strontium  carbonate.  If  other- 
wise, the  rest  of  the  filtrate,  mixed  with  a  drop  of  nitric  acid,  is  con- 
centrated and  precipitated  with  ammonium  carbonate,  any  trifling 
precipitate  is  washed,  converted  into  chloride,  dried,  dissolved  in  a 
mixture  of  3  vols,  of  water  and  1  vol.  of  alcohol,  and  boiled  after 
adding  1  drop  of  potassium  chromate.  Strontium  is  indicated  by  a 
pulverulent,  yellow  precipitate. 

For  quantitative  purposes,  either  the  calcium  may  first  be  sepa- 
rated by  treating  the  nitrates  with  ether-alcohol,  and  then  the 
barium  be  separated  from  the  strontium  by  potassium  chromate,  or 
the  barium  may  first  be  separated  as  chromate,  the  calcium  and 
strontium  be  precipitated  as  carbonates,  converted  into  nitrates,  and 
separated  by  ether-alcohol  (Abstr.,  1891,  110;  this  vol.,  ii,  801). 
Both  methods  give  equally  accurate  results  ;  the  barium  and  calcium 
precipitates  are  pure,  the  strontium  alone  retaining  a  trace  of  cal- 
cium. M.  J.  S. 

Quantitative  Separation  of  the  Metals  of  the  Hydrogen 
Sulphide  Group  by  means  of  Bromine  Vapour.  By  P.  Jan- 
NASCH  and  W.  Hemmler  (Ber.,  26,  1422 — 1425;  compare  Abstr, 
1892,  384,  540,  754). — Lead  may  be  separated  from  tin  (and  from 
antimony)  by  treating  the  mixed  sulphides  as  described  in  Abstr., 
1892,  384 ;  tin  bromide  volatilises,  whilst  lead  bromide  remains 
behind.  The  latter  is  converted  into  chloride  by  treatment  with 
chlorine  water,  and  then  into  sulphate,  in  which  form  it  is  weighed  ; 
the  tin  is  converted  into  the  oxide  by  repeated  evaporation  with 
nitric  acid,  and  so  weighed;     Results  good. 

An  attempt  was  made  to  improve  the  method  by  avoiding  the  pre- 
cipitation with  hydrogen  sulphide.  This  was  accomplished  by 
mixing  the  material  to  be  analysed  with  6  to  10  times  its  weight  of 
sulphur,  and  heating  the  mixture  in  a  stream  of  dry  hydrogen  sulph- 
ide in  a  glass  vessel  shaped  somewhat  like  a  Liebig's  drying  tube;  the 
metals  remained  behind  as  sulphides,  and  the  excess  of  sulphur  vola- 
tilised. The  sulphides  were  then  treated,  in  the  same  vessel,  with 
bromine  vapour  as  before  described  ;  ^ood  results  were  in  general  ob- 
tained. But  it  was  found  that  metallic  tin  and  tin  oxide  are  only  par- 
tially converted  into  sulphide  by  the  above  treatment,  a^d  the  method 
consequently  fails  ;  if,  however,  10  to  15  per  cent,  of  iodine  is  added  to 
the  sulphur  used,  the  tin  is  readily  and  completely  converted  into 
sulphide,  and  excellent  analytical  results  are  obtained. 

C.  F.  B. 

Estimation  of  Lead.  By  A,  H,  Low  (Chem,  Neics,  67,  178— 
179). — 1  gram  of  ore  is  heated  carefully  with  10  c.c.  of  a  mixture  of 
equal  parts  of  nitric  acid  and  water  nntil  pretty  well  decomposed ; 
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the  nitric  acid  is  then  expelled  by  boiling  with  10  c.c.  of  concen 

trated  sulphuric  acid,  and,  when  cool,  10  c.c.  of  pure  dilute  sulpharic 
acid  (1  ;  9)  and  about  2  grams  of  Rochelle  salt  are  added.  When 
the  latter  is  dissolved,  40  c.c.  of  distilled  water  is  added,  the  whole 
boiled,  the  precipitate  collected,  washed  with  dilute  sulphuric  acid, 
and  then  heated  with  a  saturated  solution  of  ammonium  chloride 
until  all  the  lead  sulphate  is  dissolved;  the  liquid  is  then  filtered. 
Strips  of  pure  aluminium  are  placed  in  the  filtrate,  which  is  boiled 
until  the  lead  is  all  precipitated,  cold  water  is  added,  the  lead  ad- 
hering to  the  aluminium  removed,  all  the  lead  collected  in  a  porcelain 
dish,  washed  with  water,  and  finally  with  alcohol,  then  dried  and 
weighed.  A  deduction  of  3  per  cent,  is  a  fair  allowance  for  arriving 
at  the  fire  assay  of  a  pure  ore  of  the  same  grade.  D.  A.  L. 

Detection  of  Mercury  in  Urine.  By  S.  Bondztnski  (Zeit.  anal. 
Chem.,  32,  302 — 303). — In  Ludwig's  method,  the  mercury  is  pre- 
cipitated from  the  urine  by  zinc  powder,  and  then  volatilised  in  a 
glass  tube.  Commercial  zinc  powder,  however,  contains  cadmium, 
from  which  it  cannot  be  freed  completely  even  by  prolonged  and 
intense  ignition  in  a  stream  of  hydrogen.  Nevertheless,  even  after 
ignition,  it  will,  when  only  moderately  heated  in  a  tube,  give  off 
enough  cadmium  to  form  a  mirror  closely  resembling  mercury  in 
appearance.  Confirmation  by  means  of  iodine  should,  therefore, 
never  be  omitted;  but  it  is  safer  to. abandon  the  use  of  zinc,  and  to 
employ  copper,  in  the  form  of  powder,  foil,  or  turnings. 

M.  J.  S. 

Estimation  of  Manganese  in  Ores.  By  A.  H.  Low  (Chem. 
News,  67,  162). — 0'5  gram  of  ore  is  decomposed  with  5  to  10  c.c.  of 
hydrochloric  acid  or  aqua  regia,  and  most  of  the  excess  of  acid  is  boiled 
off ;  the  rest,  after  diluting  the  solution  with  75  c.c.  of  hot  water,  is 
neutralised  by  boiling  with  excess  of  zinc  oxide.  A  saturated  solu- 
tion of  bromine  is  then  added  in  excess,  the  superfluous  bromine  being 
expelled  by  heating;  an  excess  of  zinc  oxide  should,  however,  still 
remain.  The  precipitate  is  collected,  washed  with  hot  water,  treated 
in  a  flask  with  50  c.c.  of  dilute  sulphuric  acid  (1  :  9),  and  dissolved 
by  heating  with  excess  of  a  standardised  solution  of  oxalic  acid,  con- 
taining about  11*46  grams  of  acid  per  litre,  and  of  which  1  c.c.  corre- 
sponds with  about  1  per  cent,  of  manganese;  after  diluting  with  hot 
water,  the  excess  of  oxalic  acid  is  titrated  with  standardised,  approxi- 
mately N/10  potassium  permanganate.  The  amount  of  oxalic  acid 
consumed  by  the  manganic  oxide  is  thus  ascertained,  and  from  it  the 
percentage  of  manganese  is  readily  calculated.  The  oxalic  acid  may 
be  replaced  by  other  reducing  agents.  D.  A.  L. 

The  Thiocyanate  Test  for  Iron.  By  H.  Schulze  {Chem.  Zeit., 
17,  2). — The  author  has  noticed  that  dilute  solutions  of  ferric  salts, 
containing  no  excess  of  mineral  acids,  fail,  after  some  time,  to  give 
the  characteristic  red  colour  with  a  thiocyanate.  The  same  happens 
with  concentrated  solutions  on  boiling.  The  probable  cause  of  this  is 
the  conversion  of  the  iron  into  Graham's  soluble  ferric  hvdroxide. 
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On  addition  of  hydrochloric  acid,  the  normal  iron  salt  will  be  restored, 
and  the  test  will  be  saccessful,  L.  de  K. 

Estimation  of    Iron    by    an    lodometric   Method.      By   E. 

NiHOUL  {Chan.  Neius,  67,  196 — 198). — Ferric  salts  or  ores  containing 
iron  in  a  ferric  state  are  placed  in  a  distillation  flask  provided  with  a 
tubulated  stopper  carrying  a  tube  bifurcated  above  ;  the  salt  or  ore  is 
dissolved  in  hydrochloric  acid  by  the  aid  of  heat  and  the  use  of 
gaseous  hydrogen  chloride  if  required ;  a  current  of  carbonic  an- 
hydride is  then  passed  and  continued  throughout  the  operation ;  when 
all  the  air  has  been  replaced,  a  slight  excess  of  a  strong  solution  of 
potassium  iodide  is  introduced  through  the  tube,  and  the  contents  of 
the  flask  are  boiled  ;  when  most  of  the  iodine  has  volatilised,  gaseous 
hydrogen  chloride  is  passed  in  ;  this  not  only  ensures  the  volatilisation 
of  all  the  iodine,  owing  to  the  decomposition  of  any  potassium  iodide 
which  would  otherwise  hold  some  iodine  back,  but  also  the  hydriodic 
acid  formed  aids  the  solution  of  ores,  and,  in  fact,  in  some  cases  the 
potassium  iodide  may  be  added  partly  or  wholly  at  the  commence- 
ment of  the  operation,  or  a  mixture  of  hydriodic  and  hydrochloric 
acids  may  be  used  in  the  first  instance,  taking  care,  of  course,  that 
all  the  air  has  been  expelled.  The  distillate  is  received  in  a 
Volhard  condenser,  containing  a  solution  of  potassium  iodide,  and  the 
iodine  is  estimated  by  sodium  thiosulphate.  Ferrous  salts  are  oxid- 
ised in  the  flask  before  connecting  up  the  condenser.  Any  free  iodine 
in  the  hydriodic  acid  must,  of  course,  be  got  rid  of  before  using  this 
acid  for  the  purpose  indicated.  D.  A.  L. 

Detection  and  Estimation  of  Formaldehyde.  By  A.  Trillat 
{Gompt.  rend.,  116,  891 — 894). — The  liquid  to  be  tested  is  mixed  with 
a  small  quantity  of  dimethylaniline,  acidified  with  sulphuric  acid,  and 
agitated  briskly.  It  is  then  heated  on  a  water-bath  for  half  an  hour. 
The  product  is  made  alkaline  with  sodium  hydroxide,  boiled  until  all 
odour  of  dimethylaniline  disappears,  and  filtered.  The  filter-paper  is 
then  spread  out  on  a  porcelain  dish,  moistened  with  acetic  acid,  and 
some  fragments  of  finely- powdered  lead  peroxide  scattered  upon  it. 
In  presence  of  formaldehyde,  a  deep-blue  coloration  appears,  due  to 
the  formation  of  the  hydrol  of  tefcramethyldiamidodiphenylmethane. 

When  the  solution  to  be  tested  is  mixed  with  an  equal  volume  of 
a  neutral  solution  of  3  grams  of  aniline  in  a  litre  of  water,  a  white 
cloud,  due  to  the  formation  of  anhydroformaldehydeaniline,  appears 
after  several  hours.  This  reaction  will  detect  1  part  in  20,000,  but  it 
is  also  given  by  acetaldehyde. 

The  detection  of  formaldehyde  in  foods,  &c.,  is  often  impossible  on 
account  of  the  formation  of  compounds  with  various  organic  sab- 
stances  present  in  the  food. 

Formaldehyde  can  be  estimated  by  weighing  it  as  anhydroform- 
aldehydeaniline, but  the  results,  although  strictly  comparable  amongst 
themselves,  are  not  absolutely  accurate. 

Another  method  is  based  on  the  conversion  of  formaldehyde  into 
hexamethyleneamine  by  the  action  of  ammonia.  The  acidity  of  the 
solution  is  first  determined  by  means  of  sodium  hydroxide  solution 
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and  phenolphthalein  ;  10  c  c.  is  diluted  with  water  and  mixed  with 
a  measured  excess  of  ammonia  solution  of  known  strength,  A 
current  of  steam  is  then  passed  into  the  liquid,  and  the  expelled 
ammonia  is  collected  and  estimated  by  means  of  standard  acid.  The 
difference  between  the  quantity  volatilised  and  the  quantity  originally 
added  is  the  amount  required  to  convert  the  formaldehyde  into 
hexamethyleneamine.  A  little  of  the  latter  is  volatilised  in  the  pro- 
cess. C.  H.  B. 

Estimation  of  Salicylic  acid  in  presence  of  Phenols.    By  A. 

Fajans  (Ohem.  Zeit.,  17,  69). — The  colorimetrio  estimation  of  salicylic 
at^id  by  means  of  ferric  chloride  cannot  be  carried  out  in  aqueous 
solutions  in  the  presence  of  phenols,  but  advantage  may  be  taken  of 
the  fact  that  the  latter  give  no  coloration  with  ferric  chloride  in 
alcobolic  solution.  To  estimate  salicylic  acid,  the  suspected  liquid  is 
acidified  and  extracted  with  ether,  which  is  then  allowed  to  evaporate. 
The  residue  is  dissolved  in  25 — 30  c.c.  of  absolute  alcohol,  introduced 
into  a  graduated  tube,  and  mixed  with  a  few  drops  of  a  5  per  cent, 
alcoholic  solution  of  ferric  chloride  until  the  colour  does  not  get  any 
darker.  In  a  similar  tube,  the  same  amount  of  an  alcoholic  solution 
of  salicylic  acid  (2  :  10,000)  is  introduced,  and  then  a  sufficiency  of 
ferric  chloride  solution.  Finally,  the  darker  of  the  two  mixtures  is 
diluted  with  absolute  alcohol  until  they  both  show  the  same  intensity 
of  colour;  the  difi'erence  in  volume  is  noticed,  and  the  amount  of 
salicylic  acid  is  found  by  a  simple  calculation.  Even  in  a  mixture  of 
800  parts  of  phenol  and  1  part  of  salicylic  acid,  the  latter  may  be 
estimated  with  great  accuracy.  L.  de  K. 

Detection  and  Approximate  Estimation  of  Cotton- seed  Oil 
in  Lard  and  Olive  Oil.  By  F.  Gantter  (Zeit.  anal.  Ghem.,  32, 
303 — 308). — The  author  has  obtained  specimens  of  cotton  oil,  as 
well  as  of  adulterated  lard,  which  give  no  reaction  with  Becchi's 
silver  nitrate  test ;  this  test  can  therefore  no  longer  be  depended  on 
for  the  detection  of  this  adulterant.  The  iodine  absorptions  of 
lard  and  cotton  oil,  23 — 27  per  cent,  and  43 — 45  per  cent,  respec- 
tively, as  determined  by  the  author's  process  (this  vol.,  ii,  309), 
differ  widely  enough  to  allow  of  the  calculation,  within  10  per  cent., 
of  the  proportion  of  cotton  oil  present.  To  detect  smaller  amounts 
than  10  per  cent.,  1  c.c.  of  the  perfectly  dry,  melted  fat  or  oil  is 
dissolved  in  10  c.c.  of  light  petroleum  in  a  test  tube,  a  single  drop 
of  concentrated  sulphuric  acid  is  added,  and  the  whole  well  shaken. 
Pure  lard  gives  only  a  straw-yellow  to  feeble  reddish-yellow  coloured 
liquid,  from  which,  on  repose,  dark  reddish-yellow  drops  slowly  settle 
out,  leaving  a  nearly  or  perfectly  colourless  upper  liquor.  Olive  oil 
acquires  a  rather  darker  colour  at  first,  but  behaves  like  lard  on  stand- 
ing. In  presence  of  cotton  oil,  a  deep  brown  to  black  colour  is  im- 
mediately produced,  and  remains  unchanged  even  on  standing  for  u 
long  time.     As  little  as  1  per  cent,  can  thus  be  detected. 

M.  J.  S. 


441 


General   and  Physical   Chemistry, 


Influence  of  Frictional  Electricity  on  the  Formation  of 
Amalgams.  By  G.  Staats  (Ber.,  26,  1796— 1797).— If  plates  of 
silver  in  contact  with  mercury  be  subjected  to  the  discharge  from  an 
electrical  machine,  the  quantity  of  amalgam  produced  in  a  given  time 
is  increased  threefold.  H.  Gr.  C. 

Electrolysis  of  Alkali  Salts.  By  S.  Arrhenius  (Zeit.  phtjsikaL 
Chem.,  11,  805 — 828). — The  author  has  made  experiments  which 
show  that  when  the  aqueous  solution  of  an  alkali  salt  is  electrolysed 
with  a  mercury  cathode,  a  considerable  time  elapses  from  the  begin- 
ning of  the  electrolysis  before  hydrogen  makes  its  appearance.  This 
observation  proves  that  hydrogen  is  not  a  primary  product  of  the 
■electrolysis,  but  results  from  the  action  of  the  water  of  the  solution 
on  the  alkali  amalgam  primarily  formed  by  the  discharge  of  the 
positive  ion  (the  alkali  metal).  The  time  necessary  for  the  appear- 
ance of  the  first  bubble  of  hydrogen  increases  very  slowly  with 
diminution  of  the  current  strength,  and  (with  a  constant  current  of 
O*05  amp.)  increases  with  increase  of  concentration  and  lowering  of 
temperature.  It  is  practically  constant  for  equivalent  solutions  of 
•electrolytes  with  the  same  positive  ion,  but  much  larger  for  potas- 
sium salts  than  for  lithium  and  sodium  salts, 

A  theoretical  investigation  of  this  phenomenon  shows  that  the 
•electromotive  force  necessary  for  electrolysis  increases  at  the  begin- 
ning with  the  quantity  of  electrolytic  products  already  separated. 
In  general,  however,  secondary  reactions  occur,  which  prevent  the 
•continued  accumulation  of  these  products  if  the  primary  process  goes 
on  very  slowly :  in  this  case  the  electromotive  force  necessary  for 
•electrolysis  is  almost  exclusively  conditioned  by  these  secondary 
reactions.  If  the  result  of  the  secondary  processes  is  the  same  as  it 
is  in  the  case  of  alkali  salts,  then  the  E.M.P.  necessary  for  the  decom- 
position will  also  be  the  same,  or  nearly  so.  This  conclusion  is  in 
accordance  with  the  experiments  of  Le  Blanc  (Zeit.  physihal.  Ghem.y 
8,  314),  which  therefore  do  not  necessitate  the  assumption  of  a 
primary  decomposition  of  the  water. 

From  the  observation  of  Shields  (this  vol.,  ii,  449)  that  a  deci- 
normal  solution  of  sodium  acetate  is  hydrolysed  to  the  extent  of 
0008  per  cent.,  the  electrical  conductivity  of  pure  water  at  25°  is 
calculated  to  be  0*56  x  10"'^,  and  this  conductivity  is  greatly 
diminished  when  electrolytes  are  present.  A  salt  of  ^  strong  acid 
and  a  strong  base  is  hydrolysed  to  the  extent  of  1*21  x  10~*  per 
cent,  in  decinormal  solution,  the  absolute  quantity  of  the  hydrolysed 
part  being  almost  independent  of  the  concentration. 

From  the  value  for  the  electrolytic  dissociation  of  pure  water,  it  is 
possible  to  calculate  the  E.M.F.  which  must  be  used  to  develop  from 
Avater,  hydrogen  and  hydroxyl  ions  in  a  liquid  already  containing 
-as  many  of  these  as  are  in  normal  solutions  of  strong  acids  or  bases 
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The  calcnlated  value  is  0*81  volt,  whilst  the  experimental  value  of 
Le  Blanc  is  076  volt.  J.  W. 

Magnetic  Rotation  of  Liquids  and  Salt  Solutions.      By  0. 

ScHONROCK  (Zeit.  physikal.  Chem.,  11,  753 — 786). — The  author  has 
determined  the  magnetic  rotation  of  the  compounds  used  by  Landolt 
and  Jahn  in  their  investigation  of  dielectric  constants  {Berlin  Sitz- 
Ber.,  21st  July,  1892).  The  measurements  were  made  at  tempera- 
tures ranging  from  20°  to  30°  with  the  following  results. 


Water 

Pentane 

Hexane 

Octane 

Decane 

Amylene 

Hexylene . . 

Octylene 

Decylene 

Benzene 

Toluene 

Ethylbenzene 

Orthoxylene 

Metaxylene 

Paraxylene 

Propylbenzene 

Isopropylbenzene  . . . 

Mesitylene 

Pseudocumene 

Isobutylbenzene  . .  . . 
Cymene ,  i , . 

Methyl  alcobol  . . . . , 

Ethyl  alcohol 

Propyl  alcohol , 

Isopropyl  alcohol. . . . 
Isobutyl  alcohol. . .  . , 
Amyl  alcohol 

Ethylenic  chloride. . , 
Ethylidenic  chloride 

Pyridine 

Acetone , 

Diethyl  ketone 

Amyl  ether , 


HiO 
C5H13 

CgHis 


CeHe 


C9H10 


ff, 


CH4O 

CoHgO 

CaHsO 

C4H10O 
C2H4CI2 


CsH.oO 
C,oH,,0 


Specific 
rotation. 


l-OOO 

1-45 
1-39 
1-38 
1-39 

1-59 
1-60 
1-51 
1-45 

2-59 
2-35 
2-26 
2-26 
216 
2-17 
2-16 
2-17 
1-94 
2-06 
2-09 
2-00 

0-913 

1-07 

113 

1-19 

1-17 

1-20 

1-004 

0-976 

2  01 

1-08 

1-14 

1-27 


Molecular 
rotation. 


1-000 
5-81 

6-e6 

8-72 
10-99 

6-18. 

7-45 

9-41 

11-25. 

11-23 
12  03 
]3-3» 
13-31 
12-75 
12-79 
14-40 
14-44 
12-92 
13-77 
15  -53 
14-89 

1-62 
2-73 

3-76 
3-07 
4-83 
5-89 

5-52 
5-36 
8-82 
3-48 
5-43 
11-18 


In  order  to  investigate  the  influence  of  electrolytic  dissociation  on 
the  rotation,  the  author  measured  the  constants  of  various  salts  dis- 
solved in  water   and   other  solvents.      As  most  of  the  experiments 
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were  made  with  mercury  salts,  which  are  very  little  dissociated  even 
in  aqueous  solution,  his  results  are  inconclusive.  Calciam  chloride 
dissolved  in  water  (12  per  cent,  solution)  has  a  molecular  rotation  of 
9*73,  and  dissolved  in  alcohol  (5"67  per  cent,  solution)  a  molecular 
rotation  of  862.  Hydrogen  chloride  gives  the  same  rotation  whether 
dissolved  in  water  or  in  arayl  ether.  The  experiments,  however,  are 
not  quite  satisfactory,  as  a  considerable  portion  of  the  amyl  ether  is 
converted  into  amy  lie  chloride  and  amyl  alcohol  by  the  action  of  the 
hydrogen  chloride. 

The  rotation  of  mixed  salt  solutions  may  be  calculated  from  the 
rotations  of  the  components,  except  in  cases  where  complex  salts,  such 
as  2KI,HgTo,  are  formed.  J.  W.- 

Mercurial  Thermometer  for  Temperatures  up  to  550°.    By 

M.  V.  Recklinghausen  (Ber.,  26,  1514^1517).^The  thermometer  is 
made  of  Jena  glass,  No.  59iii,  and  contains  compressed  carbonic 
anhydride.  The  author  has  made  a  number  of  determinations  of 
the  boiling  points  of  sulphur,  mercury,  and  of  various  organic 
compounds ;  the  corrected  numbers  agree  tolerably  closely  with  the 
values  obtained  with  the  air  thermometer.  In  the  second  part  of  his 
paper,  the  author  records  a  number  of  experiments  to  decide  the 
question  of  the  existence  of  sulphides  of  phosphorus  ;  mixtures  of  red 
phosphorus  and  sulphur  in  the  proportions  represented  by  Pa  +  85^ 
P2  +  S3,  P  +  S2  respectively,  were  distilled ;  in  general  the  boiling 
points  showed  a  tendency  to  rise  slowly.  The  values  were  for 
P2  +  Se,  522-5—525°;  for  Po  +  S3,  545—546-5°;  for  P  +  S^, 
516 — 519°.     The  subject  is  being  farther  investigated.         J.  B.  T. 

Mercurial  Thermometers  to  register  up  to  550°.      By  A. 

Mahlke  (Ber.,  26,  1815 — 1818). — The  space  above  the  mercury  in 
these  thermometers  is  filled  with  carbonic  acid  gas  at  a  pressure  of 
about  20  atmospheres.  Their  indications  are  accurate  for  tempera- 
tures up  to  550°,  but  above  this  point  the  glass  begins  to  soften,  and 
the  capacity  of  the  bulb  is  increased  by  the  internal  pressure.  The 
glass  used  in  the  construction  is  the  variety  of  Jena  glass  known  as 
59iii.  In  order  to  avoid  the  uncertainties  of  calculation  in  esti- 
mating the  correction  to  be  applied  to  these  instruments  for  exposure 
of  the  stem,  which  may  under  certain  circumstances  amount  to  as 
much  as  40°,  the  author  recommends  the  use  of  a  specially  con- 
structed thermometer  with  a  long  capillary  mercury  chamber  which 
is  placed  close  to  the  stem  of  the  pressure  thermometer.  A.  H. 

Specific  Heat  of  Water.  By  Baetoli  and  Stracciati  {Ann. 
Chim.  Phys.  [6],  29,  285— 288).— The  authors  adopt  as  unity  the 
specific  heat  of  water  at  15°.  The  total  heat  absorbed  between  0° 
and  t°  by  unit  weight  of  water  is  given  by  the  formula 

Q^  =  1-00663^  -  0-000296981jJ'^  +  0-000001446217^^  +  0-00000010638^* 

-  0-000000000564i». 

The  mean  specific  heat  is  obtained  by  dividing  by  t,  and  the  true 
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specific  heat  by  differentiating.     The  differences  between  the  calcu- 
lated and  experimental  values  do  not  amount  to  0"00005. 

A.  R.  L. 
Heats  of  Combustion  of  Gaseous  Hydrocarbons.      By  Ber- 
THELOT  and  Matignon  (Gompt.  rend.,  116, 1333 — 1339). — The  carefully 
purified  hydrocarbons  were  burnt  in  the  oalorimetric  bomb  by  means 
of  compressed  oxygen.     The  values  obtained  are  as  follows  : — 


Hydrogen. 

Carbonic 
oxide. 

Methane. 

Acetylene. 

Heat  of  com-  J  const,  vol 

bustion  ...  \ const,  press.. . 
Heat  of  formation 

68-15  Cal. 
68-99    „ 

67-9 

68-2 
+  26-1 

213-5 

+  1S-7 

315-7 

+  58-1 

Ethyl- 
ene. 

Ethane 

Prop- 
'     ane. 

Allj]- 
ene. 

Propyl- 
ene. 

Trimeth- 
ylene. 

Heat  of  com-  /  const,  yol,. . 

bustion   ,.  \ const,  press. 

Heat  of  formation 

340-05 
341-1 
-14-6 

370-9 
372-3 
+  23-3 

526-7 
528-4 
+  30-5 

472-4 
473-6 
-52-6 

497-9 
499-3 
-9-4 

505-6 

507  0 

-17-1 

The  difference  between  the  heats  of  combustion  of  two  homologous 
and  contiguous  hydrocarbons  is  practically  constant,  the  value  being 
about  157  Cal.  The  corresponding  difference  between  the  heats  of 
formation  is^  about  5*5  Cal.  It  follows  that  in  the  methane  series  the 
heats  of  combustion  at  constant  pressure  are  2 13' 5  +  167 '6n,  in  the 
ethylene  series  341*2  +  157■07^,  and  in  the  acetylene  series  315'5  -h 
157'5w,  whilst  the  corresponding  heats  of  formation  are  respectively 
+  187  +  5-5n,  -14-6  +  5-5n,  and  -68-1  +  bbn. 

The  conversion  of  a  member  of  the  acetylene  series  into  the  corre- 
sponding define  develops  about  433  Cal.,  and  the  conversion  of  the 
define  into  the  paraffin  develops  +39  Cal. 

The  heat  of  combustion  of  trimethylene  does  not  agree  with  the 
view  that  it  is  a  closed  chain  hydrocarbon.  The  heat  of  formation 
of  trimethylene  dichloride,  +4-3  Cal.,  shows  that  the  substitution  of 
CIg  for  Hj  produces  a  thermal  disturbance  similar  to  that  observed 
in  the  methane  series.  C.  H.  B. 


Heat  developed  by  the  Combination  of  Bromine  with  Non- 
saturated  Compounds  of  the  Paraffin  Series.  By  W.  Louguixixe 
and  I.  Kablukov  {Gompt.  rend.,  116,  1197 — 1200). — The  experiments 
were  made  in  the  laboratory  vessel  devised  by  Berthelot,  the  substance 
being  dissolved  in  carbon  tetrachloride  in  order  to  moderate  the 
reaction.  The  compounds  used  were  trimethylene,  boiling  at 
38 — 38*5° ;  hexylene,  boiling  at  68 — 68'5"' ;  diallyl,  allyl  alcohol,  and 
allyl  bromide,  and  the  results  obtained  were  as  follows : — • 
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CsHio  +    Bra  =  CsHioBr., develops  +27285  Cal. 

CfiHi3  +    Br2  =  CgHisBra „  +28843     „ 

CeH.o  +  2Br2  =  CeH,oBr4 „  +56114      „ 

C3H6    +     Br2  =  C3H6Br20 „  +27732     „ 

CaHsBr  +  Bra  =  CaH^Bra „  +  26695     „ 

With  diallyl,  the  compound  CsHioBra  is  formed  simultaneously 
with  the  compound  CeHioBri;  with  allyl  alcohol,  a  notable  quantity 
of  hydrogen  bromide  is  formed ;  with  allyl  bromide,  combination 
takes  place  more  slowly  than  in  the  other  cases. 

The  authors  conclude  (1)  that  the  heat  of  combination  with 
bromine,  in  a  bomologous  series,  increases  with  the  molecular  weight 
of  the  hydrocarbon ;  (2)  that  when  hydrogen  has  already  been 
partially  displaced  by  bromine,  combination  with  this  halogen  takes 
place  more  slowly ;  and  (3)  when  the  ^hydrocarbon  already  contains 
a  hydroxyl  group,  the  reaction  is  no  longer  distinct,  but  combination 
is  accompanied  by  substitution.  C.  H.  B. 

Boiling  Points  and  Melting  Points  of  Sulphur  Compounds. 
By  Miss  A.  G.  Eaep  {Phil  Mag.  [5],  35,  458— 462).— From  tables 
containing  a  large  number  of  organic  compounds,  it  is  shown  that 
the  substitution  of  sulphur  for  oxygen  in  a  compound  always  raises 
the  boiling  point,  except  in  those  cases  in  which  the  oxygen  of  a 
hydroxyl  group  is  replaced  by  sulphur,  and  then  the  reverse  effect 
is  observed.  Very  few  exceptions  to  this  rule  exist.  The  same 
general  rule  is  stated  to  hold  with  regard  to  the  melting  points  of 
oxygen  and  sulphur  compounds,  but  exceptions  are  not  rare,  par- 
ticularly in  the  case  of  the  more  complicated  compounds.         J.  W. 

Heat  of  Vaporisation  of  Hydrogen  Chloride.  By  K.  Tsuruta 
(Phil.  Mag.  [5],  35,  435 — 439). — The  author  has  calculated  the  heat 
of  vaporisation  of  hydrogen  chloride,  using  the  formula  of  Clausius, 
and  the  data  of  Ansdell,  Biot  and  Arago,  and  Regnault.  The  values 
dpjdT  were  deduced  from  the  following  interpolation  formula  : — 

p  =  28-451  +  0-49142^  +  0-012463^*. 

The  heat  of  vaporisation  is  61  "02  Cal.  at  4°.  It  then  increases  to 
nearly  QQ  Cal.  at  14°,  after  which  it  falls  steadily  and  slowly  to 
35*79  Cal.  at  44'8°,  the  fall  then  becoming  rapid,  so  that  the  heat  of 
vaporisation  vanishes  entirely  at  51*25°,  the  critical  point,  the  value 
at  49-4°  being  still  23'5  Cal.  J.  W. 

Heat  of  Vaporisation  of  Organic  Compounds.  By  H.  Jahn 
{Zeit.  physikal.  Chem.,  11,  787 — 793). — The  author  'has  determined 
the  heat  of  vaporisation  of  various  organic  compounds  at  0°  by  means 
of  Bunsen's  ice  calorimeter.  The  following  table  contains  his  results, 
L  being  the  heat  of  vaporisation  in  gram- calories,  and 

c  =  l.{Tz-l)ldWk{h  +  ^), 

where  Tc  is  the  dielectric  constant,  and  d  the  density. 


446 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Lat0°.  C. 

Methylic  acetate  ..." . .  113-86  30-92 

Ethylic  formate 113'25  80-76 

Ethylic  acetate 102-14  30-20 

Propylic  formate 105-37  30-85 

Ethylenic  chloride 85-40  11-99 

Efchylidenic  chloride 76-77  12*34 

Benzene  (liquid) 107-63  25-83 

Pentane 74-89  28*99 

Hexane 89-16  31-99 

Hexylene 9246  34-21 

Metbyl  alcohol 292*22  58*23 

Ethyl  alcohol 229-04  52-01 

It  will  be  observed  that  the  value  of  c  for  ^.nalogous  substances 
varies  very  little,  and  the  author  shows  that,  except  in  the  case  of 
the  alcohols,  it  is  for  any  one  substance  practically  independent  of 
the  temperature.  J.  W. 

Critical  Constants  of  some  Organic  Compounds.     By  M. 

Altschul  {Zeit.  physihal.  Chem.,  11,  577 — 597). — The  aathor  has 
determined  directly  the  critical  temperature  9  and  pressure  :r  of  a 
number  of  organic  compounds,  and  from  the  data  so  obtained  has 
calculated  the  critical  volume  0  and  the  constants  a  and  b  of  the  Van 
der  Waals'  formula.  The  results  are  contained  in  the  following 
table. 


e. 

TT.                 <p. 

a. 

b. 

Pentane 

187*1° 

234-5 
296*4 
330*4 
290-5 
320-6 
346-4 
358-3 
344-4 
345-6 
365-6 
362-7 
367-7 
381-2 
377-1 
378-6 

1 
33-3     ;     0-01958 
30-0      !      0-02449 

0  03829 
0  -05395 
0  08351 
0-11624 
0  -03827 
0-05244 
0-06339 
0-06852 
0  -06945 
0  06795 
0  -08212 
0  -08147 
0-08012 
0  -08396 
0  -08947 
0  -09921 

0  -00653 

Hexane 

0-00816 

Octane 

25-2 
21-3 
50-1 
41-6 
38-1 
36-9 
35-0 
35-8 
32-3 
32-2 
33-2 
33-2 
31-1 
28-6 

0 -03324 
0 -04264 
0 -01596 
0 -02051 
0 -02354 
0  -02487 
0-02572 
0  -02517 
0  -02912 
0  -02904 
0  02836 
0  -02901 
0  -03098 
0  -03400 

0 -01108 

Decane 

0-01421 

Benzene. 

0  -00532 

Toluene 

0-00684 

Ethylbenzene . .  ....  . . 

Ortlioxylene 

Paraxylene 

0 -00785 
0  -00829 
0-00857 

Metaxvlene 

0  -00839 

Propylbsnzene 

Isopropylbenzene 

Mesitylene  . .  . .' 

0  00971 
0  -0096S 
0  -00945 

Pseudocumene 

Isobutylbenzene 

Paracymene  ......... 

0  -00967 
0  01033 
0  01133 

In  addition  to  the  above,  the  critical  temperatures  only  of  the 
following  were  determined :  Amylene,  208*0°;  hexylene,  243  5°  (?)  ; 
octylene,  304*8° ;  diamylene,  341 — 342" ;  chlorobenzene,  362*2°. 

H.  C. 

Vapour  Pressures  of  Fatty  Acids.  By  H.  Landolt  (ZeiL 
jphysikal.  Chem.,  11,  633 — 644). — Discrepancies  between  the  results 
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obtained  by  Scbmidt  for  the  vapour  pressures  o£  tbe  fatty  acids  and 
iihose  of  the  author  have  led  the  latter  to  repeat  his  determinations. 
He  finds  that  a  number  of  his  former  results,  those  applying  to 
pressures  at  low  temperatures,  were  undoubtedly  too  high,  and  has 
obtained  new  values  which  are  intermediate  between  the  pre^ous 
ones  and  those  of  Schmidt.  Tables  of  these  values  are  given  in  the 
paper.  The  error  is  attributed  to  the  method  employed  for  making 
the  determinations,  measurement  of  the  tension  in  barometer  tubes 
over  mercury,  and  is  due  to  the  extreme  difficulty  of  completely 
removing  all  air  from  the  tube.  The  author  considers  that  the 
dynamical  is  to  be  preferred  to  the  statical  method  of  determining 
vapour  pressures.  H.  C. 

Internal  Pressure  in  Solutions.  By  G.  Tammann  (Zeit.physikal, 
'€hem.,  11,  676 — 692). — From  the  change  in  the  temperature  of  max- 
imum density  of  water  and  different  salt  solutions  by  increased 
pressure,  the  author  calculates  the  difference  between  the  internal 
pressure  (constant  K  of  Laplace)  of  the  pure  water  and  that  of  the 
water  in  the  solutions.  The  internal  pressure  is  always  higher  in 
the  case  of  the  solution  than  in  that  of  water,  and  the  ditt'erence 
being  known,  it  is  possible  to  calculate  changes  in  volume  on  com- 
pression of  the  solutions,  or  volume  changes  attending  the  dissolution 
'  of  salts  in  water.  H.  C. 

Cryohydric  Quintuple  Points.  By  W.  Meye'rhoffer  (Monatsh., 
14,177 — 185). — The  author  considers  the  conditions  of  equilibrium 
in  a  saturated  solution  of  a  double  salt,  AB,  with  one  common  ion, 
when  in  contact  with  the  salt  in  the  solid  state.  Such  a  system  will 
bave  a  cryohydric  point,  K^,  at  which  the  saturated  solution  freezes. 
In  addition  to  the  solution  of  the  double  salt,  two  other  saturated 
solutions  are  possible,  those  of  AB  +  A  and  AB  +  B.  In  the  first 
A  >  B,  and  in  the  second  B  >  A.  These  solutions  also  have  cryo- 
hydric points,  Kj)4-^  and  Kj)+b.  Each  of  these  latter  points  is  a 
qniintuple  point  with  five  phases,  in  which  five  equilibria  curves, 
corresponding  each  to  foui'  phases,  meet.  The  author  discusses  the 
general  character  of  the  above  curves,  with  the  exception  of  the  two 
belonging  to  the  three  solid  phases  and  vapour,  and  the  three  solid 
phases  and  solution.  H.  C. 

The  Freezing  Point  of  Dilute  Solutions  of  Sodium  Chloride. 
By  H.  C.  Jones  (Ber.,  26,  1633 — 1639). — A  controversial  paper,  in 
answer  to  Pickering. 

Labile  Conditions  of  Equilibrium  in  Salt  Solutions.    By  A. 

Blumcke  (Zeit.  phijsihal.  Ghem.,  11,  645 — 656). — Theoretical  con- 
siderations, on  a  thermodynamical  basis,  of  certain  special  cases  of 
labile  equilibrium  in  solutions  of  hydrated  salts.  H.  C. 

Volume  Changes  in  Aqueous  Solutions.  By  M.  Rogoff  {Zeit. 
physikal.  Chem.,  11,  657 — 660). — The  volume  changes  which  water 
undergoes  when  different  salts  are  dissolved  in  it  in  equivalent  pro- 
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portions  with  the  formation  of  dilute  solutions  are  found,  on  com- 
parison, to  be  additive  functions  of  the  ions  present  in  the  salts. 
The  changes  are  calculated  from  the  numbers  given  by  Ostwald  for 
the  specific  volumes  of  certain  salt  solutions,  1  kilo,  of  each  solution 
containing  1  gram  equivalent  of  the  base  or  acid  present.  Thus,  in  the 
case  of  potassium  nitrate,  the  equivalent  of  which  is  lOl'l,  the  water 
used  is  2000  —  101*1  =  1898*9  grams.  After  dissolution,  the  volume 
of  the  resulting  solution  is  1937*3  c.c,  so  that  the  change  in  the 
volume  of  the  water  is  1937*3  —  1898*9  =  38*4  c.c.  Other  volume 
changes  are  calculated  in  like  manner.  The  differences  between  the 
volume  changes  on  dissolving  two  salts  of  two  different  bases,  but  one 
ajid  the  same  acid,  are  independent  of  the  nature  of  the  acid,  and  if 
the  same  two  bases  be  always  taken,  are  constant.  If  two  different 
,  acids  with  one  and  the  same  base  be  taken,  a  similar  relationship 
holds,  the  differences  between  the  volume  changes  being  then  inde- 
pendent of  the  nature  of  the  base.  A  few  exceptions  to  this  rule, 
noticed  in  the  case  of  arsenates,  phosphates,  and  oxalates,  are  prob- 
ably due  to  hydrolytic  dissociation.  In  the  case  of  several  salts,  the 
differences  in  the  volume  changes  are  very  nearly  equal  to  the  differ- 
ences in  the  molecular  volumes  of  the  dry  salts,  thus  : 

Difference  in  volume 

change KCi  -  NaCl  =  10*4.     NaNOa  -  NaCl  =  ll-2» 

Difference   in   mole- 
cular volume KCI  -  NaCl  =  10*5.     NaNOa  -  NaCl  =  10*5. 

H.  C. 
Electrolytic  Dissociation  of  Water.  By  G.  Bredig  (Zeit. 
^liysikal.  Chem.,  11,  829 — 831). — The  author  finds  that  the  dissociation 
constant  (K)  of  aniline  at  25°  is  11  X  10~^,  and  from  this  result, 
together  with  the  conclusions  drawn  by  Arrhenius  from  the  con- 
ductivity of  aniline  acetate  solutions,  calculates  that  the  quantity  of 
hydrogen  or  hydroxyl  ions  contained  in  a  litre  of  pure  water  is 
0*6  X  10~^  gram  equivalents.  This  number  agrees  well  with  those 
recently  found  by  Ostwald,  Wijs,  and  Arrhenius.  J.  W. 

Hydrolysis  in  Aqueous  Salt  Solutions.  By  J.  Shields  (Phil. 
Mag.  [5],  35,  365 — 388). — When  a  salt,  such  as  potassium  cyanide, 

,  formed  by  the  combination  of  a  feeble  acid  with  a  strong  base,  is  dis- 
solved in  water,  it  is  partially  hydrolysed  into  fi^e  acid  and  free  base,, 
the  water  playing  the  part  of  a  feeble  acid  which  displaces  a  portion 
of  the  hydrocyanic  acid  from  its  combination  with  the  potash.  The 
reaction  is  a  balanced  one,  so  that  in  different  degrees  of  concentra- 
tion the  amount  of  hydrolysis  varies.  The  quantity  of  free  base  in 
the  solution  cannot  be  estimated  by  methods  depending  directly  on 

.  neutralisation,  but  it  may  be  ascertained  by  determining  the  rate  at 
which  the  solution  saponifies  an  ethereal  salt  such  as  ethylic  acetate. 
The  constant  of  velocity  of  the  saponification  is,  at  any  given  tempe- 
rature, proportional  to  the  concentration  of  free  alkali.  Since,  how- 
ever, fresh   quantities    of   alkali   are    supplied   from   the   continued 

>  decomposition  of  the  potassium  cjanide,  as  the  original  quantity  is 
used  up  in  the  process  of  saponification,  it  is  necessary  to  allow  for  this 
hy  the  law  of  mass  action  in  the  construction  of  the  equations,  which 
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assume  somewliat  different  forms  according  as  tlie  salt  is  little  or 
mucli  hydrolysed. 

The  author  has  investigated  a  number  of  salts  according  to  this 
method,  and  arrives  at  the  following  conclusions  : — 

1.  The  amount  of  hydrolysis  in  y\j  molecular  normal  solutions  at 
24 — 25°  is  as  follows : — • 

Potassium  cyanide 1*12  per  cent. 

Sodium  carbonate 8*17         ,, 

Potassium  phenoxide 3'05         „ 

Borax  (about) 0'5  ,, 

Sodium  acetate 0*008       „ 

Trisodium  phosphate  is  almost  entirely  hydrolysed.  into  sodium 
hydroxide  and  disodium  hydrogen  phosphate,  which  is  not  itself 
appreciably  decomposed. 

2-  When  the  salts  are  not  hydrolysed  to  a  great  extent,  the  amount 
of  free  alkali  in  the  solutions  is  nearly  proportional  to  the  square  root 
of  the  concentration. 

3.  The  presence  of  varying  quantities  of  ethylic  acetate  does  not 
materially  disturb  the  equilibrium  between  the  salt  and  water  on  the- 
one  side  and  the  acid  and  base  on  the  other.  J.  W. 

The  Number  of  Saturated  Solutions  of  a  Double  Salt.  By 
W.  Meyeehoffer  (Monatsh.,  14,  165 — 175;  compare  Abstr.,  1892,. 
1145).— The  system  CuCla  -+-  NEt^Cl  +  HgO  has  been  examined,  the 
system  being  capable  of  forming  two  double  salts,  CuCl2,2NEt4Cl  (M). 
and  5CuCl2,2NEt4Cl  (P).  Curves  are  given  in  which  temperatures 
are  plotted  as  abscissae,  and  as  ordinates  the  ratio,  in  molecules,  of" 
CuCl2  :  NEt4Cl  in  the  saturated  solution  ;  this  ratio  is  indicated  by 
Cuj'N.  Up  to  15'5°,  three  saturated  solutions  can  exist  at  eacb 
temperature,     containing     respectively    (1)   M   +   NEt^Cl,     (2)   M, 

(3)  M  +  CuCl2,2H20.  From  15-5°  to  31*9°  four  saturated  solutions, 
are  possible,  containing  (1)  M  +  NEtCU,  (2)  M,  (3)  M  +  P,. 
and  (4)  P  +  CuCl2,2H20.  Above  31-9°  five,  containing  (1)  M  + 
NEt^Cl,  (2)  M,  (3)  M  +  P,  (4)  P,  and  (5)  P  +  CuCl2,2H20.  Above- 
a  certain  undetermined  temperature,  M  will  become  incapable  of 
existing  by  itself  in  solution,  and  we  should  then  have  four  saturated 
solutions,  (1)  M  +  NEt4Cl,  (2)  M  +  P,  (3)  P,  and  (4)  P  +  CuCl2.. 
And  above  a  yet  higher  temperature,  also  undetermined,  the  three- 
following  saturated  solutions  would  be  possible,  (1)  P  +  NEtiCl,. 
(2)  P,  and  (3)  P  +  CuCl2.  Each  of  the  five  saturated  solutions, 
mentioned  above  is  thus  seen  to  be  capable  of  existence  only  between 
fixed  limits  of  temperature ;  the  values  of  the  ratio  Cu/]^,  corre- 
sponding with  these  limits,  are  given  below  for  the  'five  solutions  ; 
they  are  at  once  evident  on  inspection  of  the  curves.  (1)  M  + 
NEt4Cl,  Cu/N  <  i ;  (2)  M,  Cu/N  =  ^ ;  (3)  M  +  P,  -^  >  Cu/JS"  >  J ; 

(4)  P,  Cu/N  =  I-;  (5)  P  +  CuCla,  Cu/N  >  |.  Finally,  the  following 
rule  is  enunciated  :  "  If  two  salts  containing  a  common  ion  form  at  a 
given  temperature  n  double  salts,  the  latter  and  their  components 
will  at  this  temperature  form  at  least  w  +  1,  at  most  2n  +  1^, 
saturated  solutions  of  different  composition."  C.  F.  B, 
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The  Existence  of  Double  Salts  in  Solution.    By  C.  E.  Line- 

?,AKGER  (Amer.  Chem.  J .^  15,  387). — The  author  submits  mixtures  of 
two  salts  to  the  action  of  various  organic  liquids,  one  of  the  salts 
being  insoluble  in  tlie  liquid.  If  both  salts  are  found  to  pass  into 
solution  in  a  simple  molecular  ratio,  the  conclusion  is  drawn  that  a 
double  salt  has  been  formed  in  the  solution.  When  a  mixture  of 
mercuric  chloride  and  sodium  chloride  is  acted  on  by  ethjlic  acetate, 
in  which  sodium  chloride  is  insoluble,  both  salts  dissolve,  in  the 
proportion  of  2  mols.  HgClg  :  1  mol.  NaCl.  This  ratio  is  constant 
for  temperatures  from  O''  to  50°,  but  at  140°  the  double  salt  decom- 
poses, and  sodium  chloride  is  deposited.  The  existence  of  the  double 
salt  in  solution  is  also  proved  by  the  fact  that  the  addition  of  sodium 
•chloride  to  a  boiling  solution  of  mercuric  chloride  in  ethylic  acetate 
does  not  raise  the  temperature  of  the  boiling  point.  Analogous 
phenomena  are  observed  with  the  same  mixture  of  salts  and  acetone, 
with  the  chlorides  of  mercury  and  lithium  and  ethylic  acetate,  and 
ivith  potassium  or  sodium  chloride  when  mixed  with  cadmium 
bromide  or  iodide  and  treated  with  acetone  or  ethylic  acetate. 

A.  H. 

Conditions  of  Chemical  Equilibrium.  By  S.  Blgarszky  {Zeit. 
^jpliysihal.  Chem.,  11,  668 — 675). — Yellow  mercuric  oxide  is  dissolved, 
to  some  extent,  by  a  salt  solution,  or,  better  still,  by  a  solution  of 
potassium  bromide.  In  the  latter  case,  the  action  takes  place  in 
accordance  with  the  equation  2KBr  -h  HgO  +  H2O  =  2K0H  + 
HgBra.  This  reaction  is  evidently  of  a  reversible  character,  and  will 
take  place  in  the  direct  or  reverse  sense  until  conditions  of  equilibrium 
are  established.  The  ordinary  laws  of  mass  action  should  hold  in  this 
as  in  other  cases,  and  the  author  shows  that,  as  a  matter  of  fact,  the 
•establishment  of  equilibrium  does  take  place  after  a  certain  period  of 
time,  and,  further,  that  the  active  mass  of  the  solid  mercuric  oxide 
may  be  regarded  as  constant.  On  the  other  hand,  the  product  of  the 
active  masses  on  the  right  side  of  the  equation  divided  by  the  product 
of  the  active  masses  on  the  left,  which  should  be  constant  when 
•equilibrium  is  established,  is  found  to  vary  within  wide  limits,  increas- 
ing rapidly  with  the  dilution  of  the  solutions.  This  exceptional 
behaviour  may  be  explained,  if  it  is  assumed  that  it  is  not  the  whole 
mass  of  the  dissolved  salts  which  is  active  in  promoting  the  above 
reaction,  but  only  that  portion  which  has  undergone  electrolytic 
dissociation,  the  reaction  taking  place  in  the  sense  of  the  equation 

.^K  +  2Br  +  HgO  +  H2O  Zl  HgBrz  +  2K  +  20H,  and  the  mer- 
curic  bromide   further   undergoing    partial    dissociation,    HgBr2  = 

+  - 

HgBr  +  Br.  In  the  author's  experiments,  the  dissociation  of  the 
potassium  salts  in  the  solutions  used  may  be  regarded  as  complete, 
but  that  of  the  mercuric  bromide  increases  with  the  dilution.  The 
•exceptional  behaviour  above  recorded  accords  with  this  view. 

H.  C. 

AfiBnity  Coefficients    of   Aromatic  Amidosulphonic    acids. 
By  F.    P.    Ebersbach    (Zeit  physikaL    Chem.,  11,   608— 632).— The 
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affinity  coefficients  of  the  following  acids  were  determined,  from  the 
•electrical  conductivity  of  their  solutions  : — 


Acid. 
HSOa-CeH^-NHMe  [=1:4]. 
HS03-C6H4-NMe2  [=1:3]  . 
HSOa-CeH^CNHO'N^Os  [=  1  : 
HSO^-CeH^CU-NH^  [=  1  :  ? 
OH-CeHsCNHO-HSOa  [=  1  : 
OH-CfiHaCNH^j-HSOa  [=1:4:2] 
OH'C6H.Cl(NHo)-HSO,  [=1:2:4 
HSOa-CeHsMe-NH.  [=1:4:3]  . . . 
HSOa-CeHsMe-NHs  [=1:3:2]... 

CeHsMe-NHs  [^=  5:1  :  2].  . . . 

CeHaMe-NH^  [=6:1:3]..., 

CeH^Me-NHa  [=2:1:4]  .  .  . 

CH2-C6H4-NH2  [=  1:4] 


2:4] 

?:3] 

2:4] 


6]. 


HS03 

HSOv 

HS03 
HS03 
HS03 
HS03 


•CeHzMeBr-NH.^  [=1:4:? 

•C6HMeBr2-NH2[=  1:4:? 

•CeH.MeBr-NHa  [=1:6:? 
HS03-C6H2Me(NH2)2  [=1:5:2 
HS03-C6H2Me(N2H3)-N02  [  =  1  :  5 


3] 

?:3].. 
3].... 

4] 

2:4].. 


Affinity  coeff.  K. 
0-0665. 
0-0353. 
0-85. 
0-16. 
0-00941. 
0-000831. 
0-00822. 
0-0250. 
00753. 
0-0850. 
0  00408. 
0-0357. 
000234. 
0-14. 
3-0. 
0-45. 
0-0215. 
0013. 


Several  of  the    monosul phonic   acids  of  the  two  naphthylamines 
were  also  examined,  with  the  following  results : — 


a-Naphthylamine. 


Acidl 
»  1 
„  1 
„  1 
„  1 
„     1 


K 


2-20 

0-20 

0-0240 

0-0195 

0-0227 

0-00102 


j3-Naphthylamine. 


Acid  2:5.... 
„  2:6  (?) 
„     2:7.... 

„      2:8.... 


K 


0-00940 
0-0166 
0-0102 
0-0122 
H.  C. 


General  Method  of  Chemical  Synthesis.  By  R.  Pictet 
(Compt.  rend.,  116,  1057 — 1060). — The  author  has  shown  in  a  former 
paper  (this  vol.,  ii,  112)  that  all  chemical  action  ceases  at  tempera- 
tures below  — 1::}0°.  It  is,  however,  possible  to  produce  chemical 
action  in  a  mass  cooled  to  this  temperature  by  furnishing  to  it  energy 
from  the  outside,  in  the  form,  for  instance,  of  electric  sparks.  The 
•quantities  of  energy  supplied  in  this  manner  maybe  taken  as  equi- 
valent to  the  endothermic  phase  of  the  reaction,  and  the  heat  lost  by 
radiation  to  the  surroundings  as  a  measure  of  the  exothermic  phase. 
With  the  knowledge  of  these  two  quantities,  the  exact  conditions 
necessary  for  effecting  any  particular  chemical  synthesis  could  be 
^accurately  ascertained  and  defined.  H.  C. 

The  Atomic  Weights  of  Stas.  By  J.  D.  Yan  der  Plaats  (Compt, 
rend.,  116,  1362 — 1367). — A  criticism  of  the  discussions  of  Stas's 
results  by  Ostwald,  and,  more  especially,  by  Hinrichs  (this  vol.,  ii, 
163,  277).  C.  H.  B. 
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Conservation  of  Mass  in  Chemical  Changes.  By  H.  LANDOti 
(Ber.,  26,  1820—1830;  and  more  fully  in  Zeit.  physikal.  Chem.,  12, 
1). — The  author  has  carried  out  an  extended  series  of  experiments  to 
ascertain  (1)  whether  any  change  in  weight  occurs  when  two  sub- 
stances react  chemically.  Such  a  change  might  be  due  either  to  a 
change  in  the  effect  of  gravity,  or  to  an  alteration  of  the  mass,  pro- 
duced either  by  the  interference  of  the  ether,  or  by  some  other 
unknown  cause.  (2)  Whether,  if  such  a  change  does  occur,  its 
magnitude  is  sufficient  to  account  for  the  deviation  of  the  experiment- 
ally found  atomic  weights  of  the  elements  from  the  whole  numbers 
required  by  Front's  hypothesis.  The  reactions  are  carried  out  in 
sealed  glass  vessels,  of  almost  precisely  equal  weight  and  volume. 
These  were  of  such  a  shape  that  the  reagents  could  be  gradually 
brought  into  contact  after  the  vessels  had  been  sealed.  The  difference 
of  weight  of  the  two  vessels  was  then  determined,  the  reaction  allowed 
to  proceed  in  one  of  them,  the  difTerence  in  weight  again  determined, 
and,  finally,  the  reaction  carried  out  in  the  second  vessel  and  the 
difference  again  ascertained.  The  reactions  chosen  were,  (1)  the 
action  of  silver  nitrate  on  ferrous  sulphate  in  aqueous  solution ;  (2) 
the  action  of  hydriodic  acid  on  iodic  acid  in  aqueous  solution ;  (3)  the 
action  of  iodine  on  sodium  sulphite  in  solution ;  (4)  the  action  of 
caustic  soda  on  chloral  hydrate;  and,  finally,  (5)  the  solution  of  solid 
chloral  hydrate  in  water.  Using  from  100  to  200  grams  of  reacting 
substances,  and  with  apparatus  weighing  from  670 — 990  grams,  it  was. 
found  that  a  greater  accuracy  than  0*1 — 0*2  milligram  could  not  be- 
depended  apon;  changes  of  this  magnitude  occurring  in  opposite 
directions  in  the  course  of  a  single  series  of  experiments.  Within 
these  limits,  no  difference  between  the  weights  of  the  vessels  before 
and  after  the  reactions  could  be  ascertained.  In  reaction  (1),  a  loss- 
of  about  O'l  milligram  per  100  grams  of  reacting  substance  was  always 
observed,  the  effect  of  which,  even  if  it  were  accepted  as  a  definite 
change  of  weight,  would  only  be  to  increase  the  atomic  weight  of 
silver  by  0"0009.  The  results  obtained,  therefore,  confirm  those  pre- 
viously arrived  at  by  Stas  (Nouv.  Bech.  (1865),  152,  171,  189),  and, 
more  recently,  by  Kreichgauer  (Verh.  physik.  Gesellsch.,  Berlin,  10, 
No.  2,  13),  the  latter  of  whom  employed  the  same  method  as  the 
author.  A.  H. 

New  Laboratory  Apparatus.  By  0.  N.  Witt  (Ber.,  26,  1694 — 
1698). — The  author  describes  a  laboratory  press  and  a  stirrer;  the 
former  differs  from  those  in  ordinary  use,  in  the  fact  that  the  sub- 
stance to  be  pressed  is  placed  between  two  blocks  of  glazed  porcelain,, 
the  faces  of  which  are  ribbed;  the  lower  one  is  surrounded  by  a  rim 
provided  with  a  spout  for  the  separation  of  the  expressed  liquid ;  the 
upper  block  is  fitted  with  an  iron  cap,  fastened  with  india-rubber,  to- 
receive  the  end  of  the  screw.  The  blocks  are  unacted  on  by  chemicals,, 
can  be  readily  cleaned,  and  will  withstand  considerable  pressure. 

The  stirrer  consists  of  a  pear-shaped  glass  bulb,  20 — 25  mm.  in 
diameter ;  the  top  end  is  fused  to  a  glass  rod,  the  other  is  open ;  the 
bulb  is  pierced  with  four  holes,  each  the  size  of  the  open  end,  and 
arranged  symmetrically  around  its  greatest  diameter ;  it  is  operated 
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by  a  turbine,  at  a  speed  of  6000  turns  per  minute,  in  the  ordinary 
■manner. 

Liquids  of  very  different  specific  gravity  may  be  intimately  mixed 
by  means  of  this  instrument,  without  any  danger  of  loss,  even  when 
the  vessel  is  almost  fall.  J.  B.  T. 

New  Tap  for  Vacuum  Desiccators.  By  0.  Ernst  (Ber.,  26, 
1698 — 1699). — The  tap  is  made  from  a  tube  in  the  form  of  a  Latin 
•cross,  the  side  pieces  servino^  as  handles ;  one  of  the  longer  limbs  is 
drawn  out  so  as  to  admit  of  being  fitted  to  a  pump ;  the  other  limb  is 
sealed  at  the  end  and  blown  to  a  conical  bulb,  which  is  ground  to  fit 
the  desiccator.  At  one  side  is  a  small  hole,  and,  by  turning  the  tap, 
this  can  be  made  to  coincide  with  a  depression  in  the  socket  of  the 
desiccator,  and  thus  establish  communication  with  the  outside  air. 
"The  author  recommends  the  use  of  a  mixture  of  lanoline  with  a  little 
vaseline  as  a  suitable  lubricant.  The  advantages  of  this  form  of  tap 
over  those  generally  in  use  are  not  specially  apparent.         J.  B.  T. 
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Molecular  Weight  of  Hydrogen  Peroxide.  By  W.  R.  Orndorff 
«,nd  J.  White  (Amer.  Ohem.  J".,  15,  347). — See  this  vol.,  i,  579. 

Hydrogen  Bromide.  By  A.  GtASSmax  (Ghem.  Centr.,  1893,  i,  771 ; 
from  Schveiz.  Woch.  Pharm.,  31,  107 — 109). — Hydrogen  bromide  is 
readily  prepared  by  adding  bromine  (385  grams)  to  a  mixture  of 
liquid  paraffiu  (500  grams)  and  dry  phosphorus  in  small  pieces 
(50  grams)  ;  water  (about  100  grams)  is  then  gradually  run  in  and 
the  evolved  gas  purified  by  passage  over  moist  phosphorus. 

J.  B.  T. 

The  Densities  of  Certain  Gases  and  the  Composition  of 
Water.  By  A.  Leduc  {Gompt  rend.,  116,  1248— 1250).— The  author 
■discusses  the  agreement  or  otherwise  between  the  results  obtained  by 
Begnault,  Jolly,  Rayleigh,  and  himself  for  the  densities  of  nitrogen, 
oxygen,  and  hydrogen.  His  value  for  nitrogen,  0*97203,  differs  from 
that  obtained  by  Rayleigh,  0'97209,  by  an  amount  smaller  than  the 
experimental  error.  He  contends  that  Rayleigh's  results  simply 
show  that  the  ratio  of  the  densities  of  hydrogen  and  oxygen  lies  be- 
tween 15*912  and  15*856,  and  that  there  is  no  proof  thaj;  the  ratio  is 
15*882.  Further,  in  the  case  of  hydrogen,  the  lower  numbers  are  the 
more  probable,  whilst  the  reverse  would  seem  to  be  true  for  oxygen. 
'Critical  examination  of  the  results  obtained  by  Rayleigh,  Morley, 
-Scott,  and  the  author  himself,  leads  to  the  conclusion  that  the  volume 
ratio  of  hydrogen  and  oxygen  in  water  is  greater  than  2*0032,  and 
that  the  atomic  weight  of  oxygen  is  most  probably  15*83  when  H  ==  1. 

C.  H,  B. 
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Formation  of  Ozone  at  High  Temperatures.  By  O.  Brunck 
(Ber.,  26,  1790 — 1794). — It  has  lon^  been  known  that  oxygen  made 
from  a  mixture  of  potassium  chlorate  and  manganese  dioxide  has  an  in- 
tense odour,  resembling  that  of  chlorine,  and  numerous  statements  have 
been  made  as  to  the  amount  of  chlorine  present  in  the  gas.  If  chlorine 
is  really  produced  in  the  reaction,  free  alkali  must  also  be  formed, 
and  should  be  found  as  such  in  the  residue  or  in  the  form  of  potas- 
sium manganate.  The  aqueous  extract  of  the  residue  is,  however, 
always  completely  neutral  and  colourless,  and  the  gas  evolved  still 
has  the  power  of  liberating  iodine  from  potassium  iodide  after  wash- 
ing v^ith  potash ;  it  appeared  therefore  probable  to  the  author  that 
this  property  is  really  due  to  the  presence  of  ozone.  Experiments  with 
ozonised  oxygen  showed  that  the  ozone  is  not  completely  converted 
into  oxygen  at  the  temperature  of  the  decomposition  of  potassium 
chlorate,  provided  it  is  only  exposed  to  that  temperature  for  a  short 
time.  The  gas  evolved  from  the  potassium  chlorate  and  manganese 
dioxide  oxidises  alcohol  to  aldehyde,  but  loses  its  odour  and  oxidising^ 
properties  when  passed  over  a  short  layer  of  manganese  dioxide,  and 
the  source  of  these  properties  must,  therefore,  be  ozone.  The  ozone 
thus  formed  appears,  however,  to  differ  to  some  extent  from  ordinary 
ozone ;  thus,  its  odour  is  almost  exactly  the  same  as  that  of  chlorine, 
it  is  more  stable  towards  heat,  does  not  aft'ect  the  surface  of  mercury, 
and  attacks  organic  substances,  such  as  caoutchouc,  much  less  readily 
than  the  ozone  obtained  in  the  usual  manner. 

Absolutely  pure  potassium  chlorate  yields  no  ozone,  but  the  presence 
of  a  trace  of  silica,  or  other  indifferent  compound,  brings  about  the 
formation  of  ozone.  A  mixture  of  equal  parts  of  manganese  dioxide 
and  potassium  chlorate  yields  a  gas  containing  0*3  per  cent,  of  ozone, 
the  amount  of  the  latter  increasing  with  an  increase  in  the  proportion 
of  dioxide,  until  with  25  times  as  much  dioxide  as  chlorate  the  quan- 
tity of  ozone  amounts  to  1'55  per  cent. 

In  order  to  ascertain,  if  possible,  the  part  played  by  the  manganese 
dioxide  in  the  reaction,  the  author  has  examined  the  behaviour  of 
this  and  numerous  other  oxides  at  high  temperatures.  The  inves- 
tigation, although  not  yet  complete,  shows  that  the  oxides  examined 
may  be  divided  into  three  classes :  first,  those  which  are  quite  in- 
different, such  as  the  oxides  of  iron,  copper,  and  zinc ;  second,  those 
which,  on  heating  to  their  temperature  of  decomposition  in  an  atmo- 
sphere free  from  oxygen,  yield  ozone,  the  amount  of  which  is  increased 
by  heating  them  in  a  stream  of  oxygen,  but  disappears  altogether 
when  the  oxide  is  heated  with  potassium  chlorate  ;  this  group  con- 
tains silver  oxide,  mercuric  oxide,  lead  dioxide,  and  probably  barium 
peroxide.  The  oxides  of  the  third  group  give  no  ozone  in  absence  of 
oxygen,  but  yield  considerable  quantities  of  it  when  heated  to  their 
temperature  of  decomposition  in  the  latter  gas,  and  also  evolve 
ozone  when  heated  with  potassium  chlorate  at  temperatures  consider- 
ably below  the  point  of  decomposition  of  the  salt ;  to  this  group 
belong  manganese  dioxide,  cobalt  oxide,  and  probably  nickel  sesqui- 
oxide.  In  all  cases  the  presence  of  alkalis  completely  prevents  the 
formation  of  ozone,  and  if  sodium  carbonate  be  added  to  the  mixture 
the  residue  contains  sodium  peroxide.  H.  G.  C. 
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Note.— The  author  makes  no  reference  to  the  work  of  MacLeod 
(Trans.,  1889,  184).  H.  G.  C. 

Plastic  Sulphur  from  Sulphur  Vapour.  By  J.  Gal  {Gompt.  rend.,. 
116,  Vi^lZ — 1375). — When  sulphur  vapour  is  condensed  on  the  cold  sur- 
face of  a  liquid  (compare  Abstr,,  1892, 1150),  the  elasticity  of  the  pro- 
duct varies  with  the  conditions.  Water,  nitric  and  hydrocliloric  acids, 
and  solutions  of  sodium  and  potassium  hydroxides  and  sulphurous 
acid  at  0°  give  practically  the  same  result,  the  product  containing 
45  per  cent,  of  insoluble  sulphur.  With  sulphuric  acid,  the  proportiou 
of  insoluble  sulphur  is  as  high  as  75  per  cent.,  whilst  with  ammonia 
it  is  as  low  as  15  per  cent.  In  the  last  case  the  product  is  not  soft,, 
but  forms  brittle  plates.  There  is,  however,  no  relation  between  the 
elasticity  of  the  product  and  the  proportion  of  insoluble  sulphur  that 
it  contains  ;  the  sulphur  condensed  on  the  surface  of  a  block  of  ice  is 
very  elastic,  but  only  20  per  cent,  of  it  is  insoluble. 

Experiments  were  made  on  the  influence  of  the  temperature  of  the 
sulphur  vapour  and  the  temperature  of  the  liquid  on  which  it  condenses. 
For  one  and  the  same  condensing  liquid,  the  proportion  of  insoluble 
sulphur  is  higher  the  higher  the  temperature  of  the  sulphur  vapour. 
With  sulphuric  acid  and  sulphur  vapour  at  300°,  variation  in  the- 
temperature  of  the  acid  between  0°  and  160°  has  no  influence  on  the 
insolubility  of  the  product.  With  sulphur  vapour  at  440°  and  sulph- 
uric acid,  or  with  sulphur  vapour  at  300°  or  440°  and  water,  or  liquid 
sulphur  at  440°  and  water,  the  proportion  of  insoluble  sulphur  in  the 
product  is  higher  the  lower  the  temperature  of  the  condensing  liquid. 

If  the  flame  of  hydrogen  sulphide  or  carbon  bisulphide  is  allowed  to- 
impinge  on  the  surface  of  a  cold  liquid,  the  hydrogen  or  carbon  burns 
before  the  sulphur,  and  the  latter  is  condensed  in  a  plastic  condition. 

C.  H.  B. 

Basic  Metallic  Sulphites.  By  K.  Seubert  and  M.  Elten  {Zeit. 
anorg.  Chem.,  4,  44 — 95). — The  reaction  which  occurs  when  equivalent 
aqueous  solutions  of  sodium  sulphite  and  of  a  metallic  salt  are 
mixed  in  equal  proportions  has  been  studied,  the  former  solution  being 
poured  into  the  latter.  The  solutions  usually  contained  1  mol.  or 
Y^o  mol.  per  litre,  and  the  reaction  took  place  at  the  ordinary  tempera- 
ture, but,  especially  Avhen  the  normal  sulphite  Avas  obtained  under 
these  conditions ;  efforts  were  made  to  obtain  a  more  basic  one  by 
carrying  out  the  precipitation  at  100°  instead  of  at  15°,  or  by  boilino* 
the  precipitate  of  normal  sulphite  with  water.  In  some  cases,  from 
iron  onwards,  solutions  containing  more  than  1  mol.  per  litre  were 
also  used,  and  heated  together  at  100°  in  a  sealed  tube.  The  sulphite 
was  usually  obtained  as  a  precipitate,  rarely  crystallised  ;  it  was 
washed  with  water,  sometimes,  if  readily  soluble  in  water,  with 
alcohol,  as  also  when  it  oxidised  readily,  in  which  case  the  washing^ 
was  carried  out  in  an  atmosphere  of  hydrogen,  and  the  ratio  only  of 
metal  to  sulphurous  acid  determined  in  the  moist  precipitate  ;  com- 
bined water  could  not,  of  course,  be  then  determined.  The  metal  in 
the  precipitate  was  estimated  in  the  usual  way  ;  the  sulphurous  acid 
was  determined  by  adding  the  precipitate  to  excess  of  standard  iodine 
solu,tiou  an.di titrating  the  excess  of  the  latter  with  thiosulphate ;.  or  by 
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bleating  it  with  hydrochloric  acid  and  a  weighed  quantity  of  potassinm 
•chlorate,  and  estimating  the  amount  of  chlorine  evolved  by  means  of 
the  iodine  which  it  liberated  from  potassium  iodide,  the  amount  by 
which  this  fell  short  of  that  theoretically  obtainable  from  the  chlorate 
'being  the  amount  used  up  in  oxidising  the  sulphite  to  sulphate ;  or, 
'finally,  by  oxidising  the  precipitate  with  a  hydrochloric  acid  solution 
of  bromine,  and  weighing  the  sulphate  formed  as  barium  sulphate. 
The  combined  water  was  not  estimated  directly.  Below  are  given  the 
\formul83  of  the  compounds  obtained ;  they  are,  in  some  cases,  only 
approximately  true.  Carbonates  were  sometimes  prepared,  in  order 
i;o  compare  their  composition  with  that  of  the  sulphites  obtained 
under  similar  conditions  ;  their  formulae  are  given  in  brackets.  Except 
where  indicated,  the  compounds  were  not  obtained  crystallised. 

Copper. — 4CuS03,3Cu(OH)2  +  SHgO  ;  when  boiled  with  water  this 
yields  Chevreul's  salt,  Cu2S03,CuS03  +  2H2O  (cryst.).  Silver.^ 
Ag-^SOa. 

^er^/ZZiMm.— 2BeS03,9Be(OH2)    +    6H2O     [BeC03,5Be(OH)2     + 
•3H2O].     Magnesium.— Mg^O^  +  6H2O  (cryst.)  ;   llMgS03,2Mg(OH)2 
4-   22H20(:0.       Calcium.— G2iS0^   +    ^H20    (cryst.).      Strontium.-^ 
-SrSOs  +  iHjO  (cryst.).     i?armm.— BaSOa  (cryst.  ?). 

^mc— 8ZnS03,7Zn(OH)3  +  7H2O ;  5ZnS03,8Zn(OH)2  (compare 
Abstr.,  1891,  1157).  OacZmmm.— CdSOa  +  2H2O  (cryst.).  Mercwnj.— 
HgS03,Na2S03(+  H2O?). 

Aluminium.— A.U^O^\,^K\{0'R)^  +  9H2O  [Al2(C03)3,5Al2(OH)6 
+  9H2O  ;  also  2Al2(C03)2,3Al2(OH)6  +  28H2O]. 

Thallium.— Tl,^0^. 

Tin.-'^n^O^  (or  16SnS03,Sn(OH)2  ?).     Lead.— Vh^O^, 

^i5m7ifL— (BiO)..S03,3Bi(OH)S03  +  H2O  ;  also  in  ratio  3  :  7  :  10, 
•^ .:  3  :  2,  4  :  1  :  5,  and  9  :  1  :  2  ;   [(BiO)2C03  +  iH201. 

Otommm.— Cr2(S03)3,2Cr2(OH)6  +  6H2O  ;  8Cr2(S03)3,7Cr2(OH)« 
+  54H2O.     Z7ranmm.— (UOo)2S03  +  4H2O   (cryst.)  ; 

-5(U02)2S03,3UO.(OH)2  +  lOHo.O  [3(U02)C03,5U02(OH)2  +  6H3O]. 

Manganese.— lA.-ii^O^  +  3HoO  ;  5MnS03,2Mn(OH)2  -f  8H2O  and 
+  IIH2O. 

Iron.— FeSOa  +  3H2O  (cryst.)  and  +  2H,0  ;  2Fe2(S03)3,7Fe2(OH)e; 
Fe2(S03)3,3Fe2(OH)3[Fe2(C03)3,29Fe2(OH)e].     Cobalt.— 

6CoS03,Co(OH)2  +  IOH2O; 
il0CoSO3,Co(OH)2  +  I5H2O.     m"cA:eZ.— 2N'iS03,Ni(OH)2  +  6H2O. 

It  will  thus  be  seen  that  silver,  calcium,  strontium,  barium,  cad- 
•mium,  and  mercury  (as  a  double  salt),  thallium,  lead,  and  iron 
(ferrous)  form  normal  sulphites  under  all  circumstances  ;  magnesium, 
•zinc,  tin  (stannous),  uranium  (uranyl),  and  manganese  form  normal 
sulphites  under  some  conditions,  more  or  less  basic  ones  under  others ; 
and  copper,  beryllium,  aluminium,  bismuth,  chromium,  iron  (ferric), 
•cobalt,  and  nickel  always  form  basic  sulphites.  There  is  a  general 
similarity  to  the  carbonates,  but  the  latter  have  even  a  greater 
^tendency  to  form  basic  salts ;  for  instance,  basic  carbonates  of  lead, 
mercury,  and,  perhaps,  silver,  are  obtained  by  double  decomposi- 
<tion,  although  the  sulphites  formed  under  similar  circumstances  are 
'normal,  C,  F.  B. 
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Absorption  of  Hydrogen  Selenide  by  Liquid  Selenium  at  a 
High  Temperature.  By  H.  P^labox  (Gompt.  rend.,  116,  1292—1295). 
— When  selenium  is  heated  in  a  sealed  tube  containing  hydrogen, 
hydrogen  selenide  is  formed,  and,  as  the  tube  cools,  the  melted 
selenium  gives  off  some  gas  which  it  had  absorbed  at  the  higher 
temperature.  Direct  analysis  shows  that  this  gas  contains  a  consider- 
able proportion  of  hydrogen  selenide.  If  some  selenium,  after  heat- 
ing in  the  manner  described,  is  powdered  under  water,  and  the  latter 
is  rapidly  filtered  and  then  exposed  to  the  air,  it  becomes  red,  owing 
to  the  separation  of  selenium  by  the  action  of  the  oxygen  of  the  air 
on  the  dissolved  hydrogen  selenide.  C.  H.  B. 

Double  Halogen  Compounds  of  Tellurium  with  Potassium, 
Rubidium,  and  Caesium.  By  H.  L.  Wheeler  (Zeit.  anorg.  Ghem.^ 
3,  428— 440).— A  series  of  salts  of  the  general  formula  2RHl,TeHl4, 
in  which  R  =  K,  Rb,  or  Cs,  and  HI  =  CI,  Br,  or  I.  The  method  of 
preparation  consists  in  all  cases  in  adding  the  aqueous  alkali  haloid 
to  a  solution  of  telluric  haloid  in  weak  haloid  acid,  an  excess  of  the 
latter  being  present  to  prevent  the  decomposition  of  the  salt  by  the 
water,  and  consequent  precipitation  of  tellurous  acid.  The  relative 
proportion  of  the  haloids  is  in  most  cases  immaterial.  The  salts  are 
all  soluble  in  weak  solutions  of  the  corresponding  haloid  acid,  but  are 
precipitated  from  these  solutions  by  the  addition  of  stronger  acid. 
With  the  exception  of  the  potassium  ^double  bromide  and  iodide,  all 
are  anhydrous,  and  crystallise  in  regular  octahedra.  The  caesium 
iodide,  however,  is  amorphous.  The  two  hydrated  salts,  with  2H2O, 
crystallise,  the  bromide  in  orthorhombic,  the  iodide  in  monoclinic, 
form.  The  chlorides  are  yellow,  the  bromides  orange  to  scarlet,  and 
the  iodides  black. 

Potassium  tellurichloride,  except  in  the  presence  of  a  large  excess  of 
telluric  chloride,  tends  to  carry  down  potassium  chloride  with  it,  and 
this  circumstance  has  led  previous  workers  to  erroneous  formulse.  It 
is  deliquescent.  The  rubidium  and  coesium  salts  are  both  stable  in 
air.  Fotassium  telluribromide  crystallises  in  anhydrous  octahedra 
when  its  solution  is  evaporated  quickly,  but  in  hydrated  orthorhombic 
crystals  with  2H2O  when  the  evaporation  is  spontaneous.  The  hydr- 
ated salt  is  liable  to  enclose  mother  liquor,  causing  the  analytical 
results  for  water  of  crystallisation  to  appear  too  high.  The  rubidium 
and  coesium  salts  are  both  stable  in  air.  Fotassium  telluriodide 
forms  black,  hydrated,  monoclinic  prisms  with  2H2O ;  a:b:  c  = 
07047  : 1  : 0-5688  ;  (3  =  b9°  T  16".  Unlike  the  bromide  and  chlor- 
ide, it  does  not  form  an  anhydrous  salt.  The  rubidium,  salt  crystallises 
in  microscopic  octahedra,  but  the  ccesium  salt  is  amorphous,  and  some- 
what unstable  in  air.  -        Ja.  W. 

Crystalline  Nature  of  Red  Phosphorus.  By  J.  W.  Retgers 
{Zeit.  anorg.  Ghem.,  3,  399 — 403). — Seeing  that  red  phosphorus 
occasionally  assumes  a  sandy  form,  it  seems  not  improbable  that  it 
may  be  crystalline.  This  supposition  is  confirmed  by  examina- 
tion under  the  microscope  and  in  polarised  light.  The  smallest  and 
thinnest  particles  are  distinctly  transparent,  although,  owing  to  their 
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high  refractive  power,  most  of  the  li^ht,  with  the  exception  of  a 
central  red  glimmer,  is  internally  reflected.  When,  however,  the 
phosphorus  is  moistened  with  a  highly  refractive  liquid,  such  as 
methylenie  iodide,  to  diminish  the  internal  reflection,  the  particles 
transmit  a  clear,  ruby-coloured  light.  In  polarised  light,  these  show 
extinction  in  two  mutually  perpendicular  planes,  and  it  is  thus 
tolerably  certain  that  they  are  crystalline,  for  the  refractive  power  is 
too  great  to  be  accounted  for  by  the  assumption  of  internal  stress  in 
an  amorphous  medium.  There  is,  however,  no  appreciable  pleo- 
chroism.  The  crystalline  system  has  not  been  determined,  for- 
although  a  few  short  prisms  were  observed,  there  were  no  rectilinear 
edges  from  which  the  system  could  be  deduced. 

Since  the  black  or  "  metallic  "  variety  of  phosphorus,  prepared  by 
Hittorf  (A7in.  Phys.  Gheni.,  126,  21 7J  by  heating  red  phosphorus  to 
500°  and  then  dissolving  it  in,  and  recrystallising  it  from,  melted 
lead,  transmits  red  light,  and  has  a  sp.  gr.  (2*34)  appreciably  the  same- 
as  that  of  the  red  variety  (2*19),  but  distinctly  different  from  that  of 
the  yellow  variety  (1*83),  and  as,  moreover,  the  first  two  substances 
unite  also  in  their  low  electrical  resistance  and  their  inf usibility  in 
offering  a  contrast  to  the  last,  it  is  not  improbable  that  the  black 
variety  is  merely  a  better  crystallised  form  of  the  red  variety,  bearing 
somewhat  the  same  relation  to  it  that  precipitated  calcium  carbonate 
bears  to  calc-spar.  The  black  colour  may  be  due  to  impurities,  such 
as  arsenic  phosphide  or  metallic  lead.  Jn.  W. 

Note. — The  author  entirely  ignores  Pedler's  investigations  (Trans. ,^ 
1890,  599).— [Editoks.] 

Red  Phosphorus.  By  W.  Muthmann  (Zeit.  anorg.  Chem.,  4, 
303 — 304). — Retgers  (preceding  abstract)  has  denied  the  amorphous 
character  of  red  phosphorus.  The  author  points  out  that  red  phos- 
phorus is  dimorphous,  and  that  the  commercial  product  is  frequently 
a  mixture  of  the  crystalline  and  the  amorphous  forms.  When  vitreous 
phosphorus  is  heated  in  an  atmosphere  of  carbonic  anhydride  at  230° 
for  24  hours,  the  product  is  for  the  most  part  amorphous,  but  crys- 
talline in  places.  If  the  experiment  is  performed  in  a  glass  tube,  a 
sublimate  of  amorphous  red  phosphorus  is  formed,  and  is  readily 
distinguished  from  the  crystalline  portion,  which  does  not  sublime,  by 
its  bright  orange-red  colour,  the  crystals  having  a  violet  tint ;  the 
greater  ease  with  which  it  may  be  pulverised  is  also  characteristic.  In 
its  optical  properties  this  sublimate  maintains  its  aruorphous  charac- 
ter. Inasmuch  as  the  sublimed  portion  should,  in  the  author's  opinion, 
be  accounted  purer  than  the  rest,  it  appears  that  the  presence  of  im- 
purities, for  instance  arsenic,  favours  the  formation  of  crystals 
(compare  Troost  and  Hautefeuille,  this  Journal,  1873,  599 ;  1874,  769). 

A.  G.  B. 

Phosphorus  Sulphides.  By  M.  v.  Recklinghausex  (Ber.,  26, 
1514— 1517).— See  this  vol.,  ii,  443. 

Normal  Thiophosphates.  By  E.  Glatzel  (Zeit.  anorg.  Chem., 
4,   186—226;  compare   Abstr.,   1892,  413).— The  normal  thiophos- 


INORGANIC  CHEMISTRY.  459 

pliates  are  prepared  by  heating  either  the  chlorides  or  sulphides  of 
the  metals  with  phosphorus  pentasulphide ;  in  the  former  case  thio- 
phosphoryl  chloride  is  also  produced.  The  process  is  conducted  in 
all  cases  in  a  manner  similar  to  that  prescribed  for  the  preparation  of 
antimony  thiophosphate  (Abstr.,  1892,  413). 

Attempts  to  prepare  sodium,  ammonium,  barium,  strontium,  and 
calcium  thiophosphates  proved  futile ;  the  potassium  salt  could  not 
be  purified  from  phosphorus  pentasulphide. 

Zinc,  nickel,  lead,  stannous,  bismuth,  cuprous,  and  silver  thiophosphates 
were  prepared  from  the  corresponding  chlorides  and  phosphorus 
pentasulphide ;  Tnanganese,  thallous,  mercuric,  and  arsenic  thiophos- 
phates were  better  obtained  from  the  corresponding  sulphides  and 
phosphorus  pentasulphide.  Attempts  to  prepare  the  ferric,  stannic, 
cupric,  and  mercurous  salts  by  the  action  of  phosphorus  pentasulph- 
ide on  anhydrous  ferric  chloride,  stannic  sulphide,  cupric  chloride  or 
cupric  sulphide,  and  mercurous  chloride,  respectively,  resulted  in  the 
production  of  iron  pyrites  (Abstr.,  1890,  338)  and  stannous,  cuprous, 
and  mercuric  thiophosphates  respectively. 

The  formation  of  a  thiophosphate  from  phosphorus  pentasulphide 
and  a  metallic  chloride  or  sulphide  appears  to  take  place  more  readily 
the  more  negative  the  metal. 

Manganese,  zinc,  ferrous,  nickel,  cadmium,  and  cuprous  thiophos- 
phates are  crystalline  powders ;  lead,  thallium,  stannous,  bismuth, 
silver,  mercuric,  antimony,  and  arsenic  thiophosphates  are  fusible 
substances  which  crystallise  as  they  solidify.  The  manganese  salt  is 
green ;  the  zinc  and  cadmium  salts  are  white ;  the  ferrous,  nickel, 
lead,  stannous,  and  bismuth  salts  are  more  or  less  black;  the  thallous, 
cuprous,  silver,  antimony,  arsenic,  and  mercuric  salts  are  red,  the 
last-mentioned  being  very  sensitive  to  light.  The  powder  of  the 
lead  salt  is  yellowish-green,  that  of  the  stannous  salt  is  yellow,  and 
that  of  the  bismuth  salt  reddish-brown. 

The  thiophosphates  impart  a  livid  appearance  to  the  colourless 
bunsen  flame,  and  evolve  sulphurous  anhydride  when  heated  in  air. 
When  heated  in  absence  of  air,  mercuric  and  arsenic  thiophosphates 
can  be  distilled  unchanged  ;  lead,  thallous,  stannous,  bismuth,  silver, 
and  antimony  thiophosphates  melt  easily  without  apparent  decomposi- 
tion, whilst  zinc,  ferrous,  nickel,  cuprous,  and  cadmium  thiophosphates 
decompose  into  the  corresponding  metallic  sulphides  and  phosphorus 
pentasulphide.  Nickel  sulphide  is  left  by  the  decomposition  of  the 
thiophosphate  in  the  form  of  yellow  crystals  of  a  metallic  appearance. 

Solvents  have  no  effect  on  the  thiophosphates ;  dilute  acids  partially 
decompose  them  with  evolution  of  hydrogen  sulphide ;  nitric  acid 
oxidises  and  dissolves  them ;  alkalis  are  for  the  most  part  without 
action  on  them.  The  impure  potassium  thiophosphate  evolves  hydro- 
gen sulphide  when  in  contact  with  water.  A.  G.  B. 

Compounds  of  Arsenic  Trioxide  with  Sulphuric  Anhydride. 

By  A.  bTAVENHAGEN  {Zeit.  angw.  Ghem.,  1893,  283 — 284). — Daring 
the  repair  of  a  pyrites  furnace,  Redemeister  noticed  several  large, 
transparent  crystals  which  rapidly  vanished  in  contact  with  the  air, 
yielding  sulphuric  acid  and  a  residue  of  arsenic  trioxide.     It  was 
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therefore  only  with  some  difficulty  that  a  few  undecompo'?ed  pieces 
could  be  selected  and  subjected  to  analysis,  which  showed  the  com- 
pound to  have  the  formula  As203(S03)3.  Reich  has  described  a 
similar  product,  which,  however,  had  the  formula  A82O3SO3.  Weber 
has  described  a  compound  prepared  by  heating  a  mixture  of  arsenic 
trioxide  with  sulphuric  anhydride  at  100"  which  has  the  same  com- 
position as  the  crystals  analysed  by  the  author. 

When  arsenic  trioxide  is  warmed  with  fuming  sulphuric  acid,  it 
readily  dissolves,  and  on  cooling  fine  needles  are  deposited  which, 
according  to  Schulz-Sellac,  have  the  formula  As203(S03)3  -}-  SO3. 
(The  author,  however,  failed  to  confirm  this  formula.)  When  a  solu- 
tion of  the  oxide  in  common  sulphuric  acid  was  evaporated,  there  was 
but  little  volatilisation  of  arsenic,  and  the  syrupy  liquid,  after  cooling, 
formed  a  vitreous  mass  of  the  same  composition. 

When  evaporating  a  solution  of  arsenic  trioxide  in  sulphuric  acid 
until  no  more  sulphuric  fumes  were  given  off,  the  author  also  obtained 
a  vitreous  mass,  but  of  the  composition  As202,S03.  It  is  therefore 
beyond  doubt  that  arsenic  trioxide,  like  the  corresponding  antimony 
compound,  behaves  towards  the  stronger  acids  as  a  base. 

L.   DE    K. 

Manufacture  of  Borax.  By  H.  N".  Warren  (Chem.  News,  67, 
244 — 245). — An  intimate  mixture  of  well-ground  common  salt  and 
boric  acid  is  introduced  into  an  acid-proof,  tubulated  clay  retort,  and 
heated  to  slightly  above  a  low  red  heat,  when  sufficient  superheated 
steam  is  admitted  through  the  tubulure  to  condense  the  hydrochloric 
acid  which  is  evolved,  the  acid  being  collected  in  a  cooled  receptacle 
attached  to  the  retort  neck.  Ultimately  anhydrous  borax  only  is  left  in 
the  retort,  and  this  is  thrown,  while  still  hot,  into  cold  water  and  crys- 
tallised. D.  A.  L. 

New  Alkali  Borates.  By  A.  Reischle  (Zdt.  anorg.  Chem.,  4, 
166 — 177  ;  compare  Le  Chatelier,  Abstr.,  1892,  404). — Lithium  ortho- 
horate,  Li2H4B206  +  I4H2O,  was  prepared  by  mixing  aqueous  solutions 
of  boric  acid,  and  of  lithium  oxide  made  by  igniting  the  nitrate  in 
liydrogen,  and  evaporating  to  crystallisation  in  a  vacuum.  It  forms 
thin,  hexagonal  tables,  which  are  described  in  detail  in  the  paper, 
together  with  the  method  of  analysis.  The  water  of  crystallisation 
is  lost  at  110°,  the  remainder  at  160°.  Lithium  metaborate,  LiB02, 
is  obtained  on  precipitating  an  alcoholic  solution  of  lithium  ethoxide 
with  an  alcoholic  solution  of  boric  acid,  as  a  white,  crystalline 
precipitate  which  retains  alcohol  when  dried  in  a  vacuum. 

Rubidium  borate,  RbaBiO?  +  6H2O,  was  prepared  by  Reisig 
(Annalen,  127,  33)  ;  the  author  has  confirmed  his  statements,  and  has 
also  prepared  the  anhydrous  tetraborate,  Rb2B407,  by  precipitating  an 
alcoholic  solution  of  rubidium  oxide  with  a  similar  solution  of  boric  acid. 

Ccesium  borate,  CS2B6O10,  is  prepared  in  the  same  way  as  rubidium 
tetraborate;  it  separates  slowly  from  the  alcoholic  solution  as  a  white, 
crystalline  precipitate.  A.  G.  B. 

Volatilisation  of  Silica.  By  P.  Schutzenbekger  (Compt. 
rend.y  116,  1230). — The  volatilisation  of  silica  observed  by  Moissan 
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explains  certain  facts  previously  observed  by  tbe  author,  namely, 
that  when  pure  silica  is  heated  at  a  high  temperature  in  a  gas- 
carbon  crucible  brasqued  with  lamp  black,  there  is  a  distinct  loss 
of  weight;  and  that  when  platinum  is  strongly  heated  it  increases  in 
weight,  becomes  fusible,  and  contains  silicon,  even  though  it  is 
separated  from  siliceous  matter  by  a  layer  of  carbon.  Silicon,  on  the 
contrary,  seems  to  be  non- volatile.  C.  H.  B. 

Combustion  of  Carbon  in  Air.  By  R.  Ernst  (/.  pr.  Ghem.  [2], 
48,  31 — 45). — The  course  of  the  formation  of  carbonic  oxide  in  a  pro- 
ducer was  studied  by  heating  coke  in  a  porcelain  tube  through  which 
a  current  of  air  was  passing,  and  analysing  the  products  of  combus- 
tion. An  arrangement  is  figured  and  described  in  the  paper,  by 
means  of  which  the  gases  can  be  collected,  without  undue  contact 
with  water,  in  Hempel's  burettes,  and  subsequently  analysed  over 
mercury.  The  methods  of  analysis  are  detailed.  The  length  of  the 
layer  of  coke,  the  temperature,  and  the  rate  of  passage  of  the  air 
were  varied  in  the  different  sets  of  experiments.  The  temperature 
was  measured  by  a  Le  Chatelier  platinum  |  platinum-rhodium  pyro-^ 
meter. 

Tabulation  of  the  conditions  and  results  shows,  in  the  author's 
opinion,  that  the  composition  of  the  products  of  combustion  depends 
almost  exclusively  on  the  temperature.  The  formation  of  carbonic 
anhydride  begins  at  about  400°,  and  at  this  temperature  there  is 
already  a  small  quantity  of  carbonic  oxide  produced.  The  maximum, 
production  of  carbonic  anhydride  occurs  at  about  700",  and  amounts 
to  some  20  per  cent,  of  the  products  (including  the  nitrogen  of  the 
air  used)  ;  up  to  this  temperature  the  formation  of  carbonic  oxide 
is  but  small,  hardly  exceeding  3  per  cent. ;  the  oxygen,  however,  is 
entirely  used.  At  higher  temperatures,  the  carbonic  anhydride 
rapidly  disappears,  giving  place  to  carbonic  oxide,  until  at  995° 
this  gas  amounts  to  34  per  cent.,  the  remainder  being  atmospheric 
nitrogen.  It  must  be  noted,  however,  that  the  rate  of  passage  of 
the  air  was  much  reduced  in  those  experiments  in  which  the  highest 
temperatures  were  maintained  ;  no  reason  is  assigned  for  this.  There 
was  no  further  change  in  the  composition  of  the  products  up  to  the 
highest  temperature  (1092°)  at  which  the  author  experimented.  The 
production  of  carbonic  oxide  could  not  be  induced  at  a  lower  tem- 
perature by  altering  the  other  experimental  conditions. 

It  is  concluded  that  carbonic  oxide  is  the  only  oxidation  product  of 
carbon  at  1000°,  and  that  producer  gas  should  be  prepared  at  this  tem- 
perature. By  substituting  carbonic  anhydride  for  air,  it  was  proved 
that  this  gas  is  never  entirely  reduced  to  carbonic  oxide  by  the  hot 
fuel,  so  that,  where  the  production  of  carbonic  oxide  is  preceded  by 
that  of  carbonic  anhydride,  some  of  this  gas  must  appear  among  the 
products  of  combustion ;  it  may  be  concluded,  therefore,  that  the 
carbon  burns  directly  to  carbonic  oxide. 

In  the  rational  furnace,  where  a  high  temperature  is  required,  the 
air  supplied  directly  to  the  fuel  must  be  only  sufficient  to  burn  it  to 
carbonic  oxide,  which  must  subsequently  be  burnt  by  admission  of 
fresh  air.    The  temperature  must  be  maintained  at  995°  and  upwards. 
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The  observation  that  coke  bums  without  flame  at  modei'ate  tem- 
peratures, but  with  flame  at  higher  temperatures,  is  now  expKcable. 

A.  G.  B. 

Action  of  Oxygen  on  Sodammoniuni  and  Potassammonium. 
By  A.  JoANNis  (Compt.rend.,  116,  1370 — 1373). — When  pure  and  dry 
oxygen  is  passed  into  a  solution  of  sodammonium  or  potassammonium 
in  liquid  ammonia  at  about  —50°  ,  the  oxygen  is  rapidly  absorbed, 
and  the  colour  of  the  solution  first  becomes  blue-black,  and  then  the 
colour  gradually  disappears.  With  care,  the  quantity  of  oxygen  re- 
quired to  decolorise  the  solution  can  be  ascertained.  The  ammonium 
derivative  is  converted  into  a  gelatinous  precipitate  resembling 
aluminium  hydroxide. 

The  product  from  sodammonium  is  a  white  powder  with  a  rosy 
tint,  and  it  dissolves  in  water  with  great  development  of  heat,  but 
without  any  evolution  of  gas.  It  has  the  composition  NH3,Na20  or 
NH2Na20H.  The  compound  NHsNasCl  has  previously  been  obtained 
by  the  action  of  sodium  chloride  on  sodammonium. 

By  prolonged  action  of  oxygen  on  the  ammonia  solution,  a  rose- 
coloured  product,  ISra203,  is  obtained ;  this,  when  treated  with  water, 
evolves  oxygen,  and  yields  the  hydrated  dioxide  described  by  Vernon 
Harcourt.  Both  the  compounds  NH3,NaiO  and  NazOa  form  at  the 
beginning  if  the  current  of  oxygen  is  too  rapid. 

In  the  case  of  potassamonium,  if  the  current  of  oxygen  is  slow,  the 
product  at  the  moment  of  decolorisation  is  K2O2,  a  rose-coloured,  gela- 
tinous precipitate.  If  the  passage  of  the  oxygen  is  continued,  the  colour 
of  the  precipitate  changes  to  brick-red,  and  at  the  moment  when  this 
colour  is  deepest  the  product  has  the  composition  K2O3.  Further 
action  of  the  oxygen  changes  the  colour  to  chrome-yellow,  and  the 
ultimate  product  is  K2O4. 

The  dioxide  dissolves  in  water,  and  yields  a  somewhat  stable  solu- 
tion with  powerful  oxidising  properties.  The  tetroxide  also  dissolves 
in  water,  with  abundant  evolution  of  oxygen.  With  avery  small  quantity 
of  water,  the  dioxide  reacts  violently  and  even  explosively,  and  seems  to 
split  up  into  the  tetroxide  and  metallic  potassium.  C.  H.  B. 

Water  as  a  Catalyst.  By  R.  E.  Hughes  (PJiil.  Mag.  [5],  35, 
531 — 534). — Silver  chloride,  prepared  in  the  dark,  dried  perfectly  in 
an  air-bath,  and  then  placed  on  a  watch-glass  in  a  desiccator  partially 
exhausted,  was  found  not  to  be  perceptibly  darkened  in  sunlight, 
€iven  after  an  exposure  of  some  hours ;  whereas  a  rapid  darkening 
took  place  when  moisture  was  introduced.  Paper,  when  moistened 
with  potassium  iodide  solution  and  exposed  to  the  light,  assumes  a 
brownish-violet  tint.  As  the  staining  varies  very  greatly  with  dif- 
ferent kinds  of  paper,  being  greatest  with  highly-glazed  note-paper, 
the  author  attributes  it  to  the  presence  in  the  paper  of  chlorine. 

When  dry  hydrogen  chloride  was  passed  over  dry  silver  nitrate, 
either  at  the  ordinary  temperature  or  at  100°,  it  was  found  that  only 
about  1  per  cent,  of  the  theoretical  change  had  taken  place  after  two 
hours.  Hydrogen  chloride  acts  on  dry  manganese  dioxide,  whether 
moisture  is  excluded  or  not. 

Dried  hydrogen  chloride  only  produces  a  slight  turbidity  with  a 
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solution  of  silver  nitrate  in  hot,  dry  benzene  or  ether.  With  absolute 
alcohol  as  solvent,  the  amount  of  precipitate  obtained  is  somewhat 
greater.  Mercuric  chloride  in  absolute  alcohol  forms  a  greenish- 
yellow  precipitate  with  dried  hydrogen  sulphide  only  after  a  long 
time. 

When  dry  ammonia  and  dry  hydrogen  chloride  are  mixed,  they  do 
not  combine  (compare  Baker,  Proc,  1893,  129).  J.  W. 

Atomic  Weight  of  Barium.  By  T.  W.  Richards  {Zeit.  anal. 
Chem.^  3,  441 — 471). — Barium  bromide  was  eventually  found  to  be 
the  most  suitable  barium  compound  for  the  estimation  of  the  atomic 
weight.  The  method  finally  adopted  consisted  in  determining  the 
equivalents  of  barium  bromide  in  terms  both  of  free  silver  and  of 
silver  bromide.  Full  details  are  given  of  the  purification  of  the 
various  substances  used. 

In  the  actual  analysis,  the  barium  bromide  was  gradually  heated  to 
redness,  and  the  anhydrous  salt  weighed  and  dissolved  in  water,  the 
slight  amount  of  hydroxide  and  carbonate  formed  during  the  ignition 
being  neutralised  and  estimated  by  standard  hydrobromic  acid.  A 
solution  of  a  known  weight  of  silver  in  nitric  acid,  prepared  in 
accordance  with  Stas's  directions,  was  then  added  in  the  usual  way, 
and  the  excess  of  silver  or  bromine  determined  by  titration,  the  end 
point  being  repeatedly  estimated  both  by  direct  and  backward  titra- 
tion. In  some  cases,  the  bromide  was  added  to  the  silver,  a  method 
of  procedure  which  tended  to  increase  the  difference  between  the  two 
end  points  without,  however,  altering  their  mean  value.  To  furnish 
the  data  for  the  second  series  of  determinations,  the  silver  bromide 
was  washed  by  decantation,  collected  in  a  Gooch  crucible,  dried  (in 
some  cases  fused),  and  weighed.  In  certain  cases,  the  barium  bromide 
was  used  in  the  hydrated  state,  a  concurrent  determination  of  moisture 
being  made  on  an  approximately  equal  quantity. 

The  mean  result  of  some  19  analyses  gives  the  ratio  Ag  :  BaBrg  = 
1  :  1-37749  and  the  ratio  AgBr  :  BaBr,  =  17408  : 1-37749.  The  per- 
centage of  silver  in  silver  bromide  thus  incidentally  determined  is 
57-446  against  Stas's  number  57'445. 

Taking  Ag  =  107-93  and  Br  =  79-955,  the  atomic  weight  of 
barium  is  thus  from  the  first  ratio  137-426,  with  a  maximum  devia- 
tion of  +0030  and  —0*040  from  the  mean;  and  from  the  second 
ratio  137'431,  with  a  maximum  deviation  of  ±0054.  Taking  Ag  = 
107-66  and  Br  =  79-955,  these  numbers  become  137-083  and  137-089 
respectively.  The  difference  between  these  numbers  and  those 
yielded  by  the  older  classical  determinations  is  due  partly  to  the 
improvements  in  analytical  methods  effected  by  Stas,  and  partly  to 
improved  methods  of  purification.  ,  Jn.  W. 

Copper  Oxybromide  analogous  to  Atacamite.  By  J.  Dupont 
and  H.  Jansen  {Bull.  Soc.  Chim.  [3],  9,  193 — 195).— B run  (Abstr., 
1889,  1112)  prepared  an  oxybromide  of  copper  analogous  to  atacamite 
which  appeared  to  form  quadratic  crystals,  an  observation  which  is 
surprising  in  view  of  the  fact  that  atacamite  crystallises  in  the  ortho- 
rhombic  system. 
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The  anthors  prepare  the  oxybromide  CtiBr2,3CnO  +  3H2O  by 
heating  a  solution  of  cuprous  bromide  with  copper  oxide  in  a  sealed 
tube  at  200",  or,  better,  by  heating  neutral  dilute  solutions  of  cuprous 
bromide  at  226°  ;  the  green  crystals  obtained  by  the  second  method 
are  found  to  be  rhombohedral  plates  ;  their  sp.  gr.  is  4-39.  The  con- 
stitution of  atacamite  and  this  compound  is  discussed,  and  from  a 
study  of  their  behaviour  on  heating  (when  they  lose  two-thirds  of 
their  water  at  200°  and  the  remainder  at  250°),  the  authors  submit, 
under  reservation,  the  constitutional  formulae  OH*Cu*0*Cu'CI  +  H^O 
and  OH'Cu'O'Cu'Br  +  HoO  for  atacamite  and  its  bromine  analogue. 

A.  R.  L. 
Metallurgy  of  Lead.  By  J.  B.  Hannay  (Chem.  News,  67,  291). 
— It  is  found  that,  by  simply  melting  and  crystallising,  all  mixtures 
of  lead  and  lead  sulphide  may  be  fractionated  into  metallic  lead  and 
lead  monosulphide.  This  compound  has,  according  to  the  author,  a 
sp.  gr.  7'766,  and  forms  a  series  of  volatile  compounds  with  both 
carbonic  anhydride,  with  carbonic  oxide,  with  water,  and  with  sulph- 
urous anhydride,  which  are  only  stable  at  a  red  heat.  The  reaction 
PbS  +  PbSOi  =  2Pb  +  2SO2  usually  given  as  representing  a  reac- 
tion going  on  when  lead  is  smelted  in  a  reverberatory  furnace  is 
shown  to  be  incorrect,  inasmuch  as  when  lead  sulphide  and  lead 
sulphate  react,  the  volatile  compound  PbSaOa  is  formed.  A  minute 
study  of  the  furnace  reactions  of  lead  and  its  oxide,  sulphate,  and 
sulphide  has  led  to  the  conclusion  that  lead  smelting  is  a  fractiona- 
tion of  a  low  sulphide  into  lead  and  its  sulphide  with  the  formation  of 
an  oxysulphide,  PbS,PbO,  which  is  the  basis  of  black  and  grey  slags. 
As  a  result  of  these  investigations,  a  new  metallurgy  of  lead  has  been 
devised  in  which  the  production  of  the  slag-forming  oxysulphide  is 
avoided,  and  the  volatile  oxysulphide  is  utilised ;  whilst  any  silver 
can  be  eliminated,  and  any  proportion  of  lead,  its  sulphate  or  oxide, 
can  be  formed  directly  from  galena.  During  the  fractionation  of  a 
low  sulphide  of  lead  into  the  metal  and  the  monosulphide,  a  curious 
crystalline  form  of  lead  sulphide  is  produced.  A  new  method  of 
analysing  lead  sulphide  has  been  devised  by  the  author. 

D.  A.  L. 

GraphochemJcal  Calculation.  By  E.  Nickel  {Zeit.  pliysikal. 
Chem.,  11,  598 — 607). — The  author  applies  the  method  of  calculation 
described  in  previous  papers  to  the  reactions  involved  in  the  reduction 
of  lead  ores.  H.  C. 

Action  of  Liquid  Chlorine  on  Metallic  Chlorides.      By  A. 

Classen  and  B.  Zahorski  {Zeit.  anorg.  Chem.,  4,  100 — 110). — Com- 
pounds of  lead  tetrachloride  have  been  prepared  for  the  first  time  in 
the  pure  state.  A  solution  of  lead  tetrachloride  is  obtained  by  digest- 
ing a  mixture  of  the  dichloride  with  liquid  chlorine  and  fuming 
hydrochloric  acid  for  30 — 40  hours  in  a  mixture  of  ice  and  salt.  If 
ammonium  chloride  is  added  to  this  solution,  a  compound, 

2PbCl4,5NH4Cl, 

is  obtained;  it  forms  a  lemon-yellow  powder,  turns  orange  when 
heated,  and  decomposes  above  120°.     It  is  decomposed  by  a  small  quan- 
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tity  of  water  yielding  lead  dIcliloride,bypocliloroiis  acid  (and  chlorine  ?), 
whilst  with  a  large  quantity  of  water,  or  with  alkalis,  it  yields  lead 
dioxide.  If  quinoline  hydrochloride  is  nsed  instead  of  ammonium 
chloride,  a  compound,  PbCl4,2(C9N'H7,HCl),  is  obtained.  This  has  the 
same  general  characters  as  the  ammonium  compounds,  but  is  more 
stable  ;  with  cooled  solutions  of  bromide  and  iodide  of  potassium,  it 
yields  the  bromide,  PbBr4,2(C9NH7,HBr),  as  a  red  powder,  and  the 
iodide,  Pbl4,2(C9NH7,HI),  as  a  brownish-black  powder;  these  com- 
pounds decompose  readily,  and  lose  bromine  or  iodine  respectively,, 
when  treated  with  alcohol  and  ether.     A  pyridine  compound, 

2PbCl4,5(C5NH5,HCl), 

of  a  similar  character  was  also  prepared.  Compounds  of  lead  di- 
chloride  with  pyridine  hydrochloride,  3PbCl2,4(C5NH5,HCl),  and 
with  pyridine,  3PbCl2,4C5NH5,  were  prepared  for  the  sake  of  com- 
parison ;  they  crystallise  in  colourless  needles.  Finally,  it  seems, 
probable  that  a  cobalt  compound,  Co2C1g,10C5NH5,2CoC12,  was  ob- 
tained in  the  same  way  as  the  pyridine  compound  of  lead  tetrachlor- 
ide. C.  F.  B. 

Mixed  Double  Haloids  of  Lead  and  Potassium.  By  C.  H.  Heety 
(Amer.  Ghem.  J.,  15,  357 ;  compare  Abstr.,  1892,  779,  and  this  vol.,  ii, 
278). — The  mixed  double  iodides  and  bromides  of  lead  and  potassium 
have  been  found  (this  vol.,  ii,  278)  to  be,  as  a  rule,  mixtures  of  the- 
double  salts  KPbl3,icH20  and  KPbBr3,icH20.  When,  however,  th© 
amount  of  lead  iodide  is  made  small  in  proportion  to  the  bromide  (less 
than  1  :  4  parts  by  weight),  the  crystals  obtained  from  a  solution  of  the- 
two  salts  in  a  strong  solution  of  potassium  bromide  (2  to  3  of  water)  con- 
tain at  the  most  a  trace  of  iodine,  and  have  the  formula  K2PbBr4,H20. 
This  salt  has  been  previously  obtained  by  Wells  (Amer.  J.  Sci.,  45^ 
132),  and  is  formed  along  with  that  of  the  formula  KPbBr3,H20, 
when  lead  bromide  is  dissolved,  without  the  addition  of  bromine,  in  ^ 
strong  solution  of  potassium  bromide.  A.  H. 

Approximate  Determination  of  the  Equivalents  of  Earths, 
by  Titration.  By  G.  Kruss  and  A.  Loose  {Zeit.  anorg.  Chem.,  4, 
161 — 165). — The  method  consists  in  precipitating  the  rare  earths  by 
the  addition  of  an  excess  of  oxalic  acid,  filtering,  and  titrating  th& 
filtrate  with  potassium  permanganate  solution.  It  was  proved  that 
none  of  the  oxalate  remains  in  solution.  The  results  obtained  corre- 
sponded in  every  case  with  an  equivalent  higher  than  that  obtained 
by  conversion  into  sulphate  in  the  ordinary  way,  and  it  is  noted  thab 
in  order  to  bring  the  two  equivalents  into  agreement,  it  is  necessary 
to  multiply  that  obtained  by  titration  by  the  factor  j^'f  ;  the  conclu« 
sion  seems  to  be  warranted  that  the  cerium  and  yttrium  earths  form 
oxalates  consisting  of  17  equivalents  of  base  combined  with  16  equi- 
valents of  oxalic  acid.  There  are  difficulties  to  be  overcome  in  obtain-^ 
ing  confirmatory  evidence  of  the  above  conclusion  by  direct  analysis 
of  the  oxalates  ;  these  are  being  combated.  It  appears  that  in  the 
case  of  the  yttrium  earths  the  oxalate  approaches  the  normal  in 
composition  more  nearly  the  greater  the  purity  of  the  earth ;  on  the 
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otber  hand,  the  tendency  of  the  ytterbium  earths  is  to  form  oxalates 
more  basic  than  is  represented  by  the  ratio  17  :  IG.  The  method  may 
be  useful  for  rapid  determinations  if  the  solution  of  the  earth  be  not 
too  acid,  and  the  excess  of  oxalic  acid  used  be  reasonably  small. 

A.  G,  B. 
Anhydrous  Chlorides  of  Metals  of  the  Rare  Earths.  By  O. 
Petteksson  (Zeit.  anorg.  Chem.,  4,  1 — 9). — These  were  prepared  by 
placing  the  mixture  of  oxides,  obtained  by  working  up  a  rare  earth,  in 
a  tube  of  gas  carbon,  itself  inclosed  in  a  porcelain  tube,  and  heating  it 
to  a  white  heat  in  a  current  of  dry  hydrogen  chloride.  Chlorides  of 
the  composition  MCI3  volatilise  into  the  front  part  of  the  tube,  and 
hydrogen  and  carbon  monoxide  are  evolved;  a  small  quantity  of 
oxychloride  and  oxide  remain  behind.  The  carbon  must  act  as  the 
reducing  agent,  although  it  is  only  in  contact,  and  not  intimately 
mixed,  with  the  oxide,  for  if  the  latter  be  placed  in  a  platinum  tube 
it  is  no  longer  reduced  by  hydrogen  chloride.  The  chloride  from 
nearly  pure  yttrium  oxide  forms  a  white,  silky,  laminated,  crystalline 
mass  ;  that  from  cerium  oxide,  a  white  powder;  those  from  xenotime 
(a  gadolinite  mineral)  and  impure  holmium  oxide,  a  yellowish-grey, 
laminated  mass.  Of  the  metals  of  the  gadolinite  group,  yttrium  seems 
to  form  the  most  volatile  chloride,  of  the  cerite  metals  didymium,  and 
the  chlorides  of  the  first-mentioned  group  seem  to  be  in  general  more 
volatile  than  those  of  the  second.  C.  F.  B. 

Terbia.  By  K.  Hofmann  and  G.  Katiss  (Zeit.  anorg.  Chem.,  4, 
27 — 43). — That  part  of  the  mineral  gadolinite  Avhich  yields  a  yellow 
oxide,  and  has  been  supposed  by  Mosander,  Delafontaine,  Marignac, 
•and  De  Boisbaudran  to  contain  a  distinct  element,  terbium,  has  been 
re-examined,  the  methods  adopted  including  fractional  decomposition 
of  the  nitrate  by  heat,  fractional  crystallisation  of  the  formate  and 
double  sulphate,  and  fractional  solution  of  the  hydroxide  in  aniline 
hydrochloride  (compare  this  vol.,  ii,  376).  By  this  means  it  was 
shown  that  no  fraction  conld  be  obtained  with  a  definite  atomic 
weight  unalterable  by  further  fractionation  ;  hence  the  so-called  terbia 
is  not  the  oxide  of  a  single  element,  but  is  a  mixture  of  oxides.  It  is 
worthy  of  note  that  a  fraction  was  obtained  "which  could  not  be  further 
decomposed  by  crystallisation  of  the  double  sulphate  or  formate,  but 
which  could  yet  be  separated  into  fractions  of  different  atomic  weight 
by  solution  in  aniline  hydrochloride.  C.  F.  B. 

Holmium  Oxide.  By  K.  Hopmann  and  G.  Kruss  (ZeiL  anorg. 
Chem.,  3,  4'J7 — 414). — The  residual  earth  which  remains  after  the 
-separation  of  yttrium  and  scandium  oxides  from  erbia  has  been  shown 
by  Cleve  to  consist  of  a  less  basic  rose-coloured  portion,  and  a  more 
basic  yellow  portion,  the  solution  of  which  shows  absorption  bands 
X,  =  640 — 2  and  536,  identical  with  those  of  Soret's  holmium  oxide, 
H02O3,  Ho  =  160.  Boisbaudran  has  shown  that  this  portion  is  not 
a  chemical  individual,  but  is  mixed  with  a  more  basic  dysprosium 
oxide,  whilst  Crookes  has  further  shown  that  the  dysprosium  oxide 
from  gadolinite  is  itself  complex,  and  contains  holmium  and  other 
oxides.     Kriiss  and  Nilsson  have  arrived  at  a  similar  conclusion  by  a 
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comparative  study  of  the  spectra  of  the  rare  earths,  and  have  found 
that  holmium  salts  can  be  resolved  into  a  series  of  fractions  showing 
absorption  bands  varying  in  wave-length  from  X  =  660-4  to  A,  = 
428-5. 

To  verify  these  views  as  to  the  complex  nature  of  holmium  oxide 
by  gravimetric  methods,  the  authors  have  now  worked  up  and 
examined  a  considerable  quantity  of  Nilsson's  holmium  material, 
consisting  of  oxide  and  of  basic  nitrate  fractionally  precipitated  from 
the  solution  of  the  oxide.  The  various  fractions  all  gave  the  holmium 
lines  in  exceptional  strength,  together  with  the  ei'bium  lines  Era  and 
Er/3,  but  their  atomic  w^eights  varied  from  139-1  to  163-6.  The  solution 
of  the  oxides  was  repeatedly  fractionated  with  aniline  hydrochloride, 
and  eventually  gave  a  series  of  identical  fractions  showing  the 
holmium  spectrum,  and  giving  the  atomic  weight  161-6,  closely 
agreeing  with  Cleve's  160.  A  similar  preparation  was  made  from 
the  nitrates,  and  mixed  with  the  first.  The  oxide  thus  prepared  had 
a  yellow  colour,  and  turned  white  on  heating  with  hydrogen,  but 
without  alteration  of  spectrum.  It  could  not  be  further  differentiated 
by  fractional  precipitation  of  the  chloride  with  potassium  sulphate, 
or  by  fractional  decomposition  of  the  nitrate  by  heat,  so  that 
apparently  a  chemical  individual  had  been  obtained.  But  by  pro- 
longed treatment  with  aniline  hydrochloride,  the  oxide  was  split  up 
into  a  series  of  fractions,  in  the  less  basic  alone  of  which  the  holmium 
lines  occurred,  and  the  atomic  weights  obtained  from  these  fractions 
formed  a  sinuous  curve,  which  became  more  pronounced  and  at  the 
same  time  more  uniform  in  character  as  the  fractionation  proceeded, 
and  pointed  to  the  existence  in  the  oxide  of  the  two  elements  of 
atomic  weights  corresponding  to  the  maxima  and  minima  of  the 
curves.  The  colour  of  the  fractionated  oxides  inclined  to  red  with 
increasing  atomic  weight.  The  atomic  weight  curve  strongly  re- 
sembled that  yielded  by  erbia  under  similar  treatment,  but  the  con- 
stituent elements  are  not  the  same,  for  the  absorption  spectra  were 
quite  different.  Moreover,  the  erbium  oxides  were  obtained  from 
feebly  basic  yttrium  earths,  whilst  the  holmium  oxides  were  obtained 
from  strongly  basic  yttrium  earths  containing  a  large  amount  of 
yttrium  oxide.  Whatever  the  relation  may  be  between  erbium  and 
Jiolmium  oxides,  the  latter  is  undoubtedly  a  complex  of  two  or  more 
oxides  of  the  yttrium  group.  Jn.  W. 

Action  of  Heat  on  Zinc  Permanganate.  By  T.  Klobb  (Bull, 
Soc.  Ghim.  [3],  9,  105— 109).— Zinc  permanganate,  Zn(Mn04)2  + 
6H2O,  when  heated  slowly,  loses  water  and  oxygen,  and  leaves  zinc 
manganite.  At  140°,  the  volume  of  oxygen  evolved  corresponds  with 
the  equation  2Zn(Mn04)2  =  2ZnO  -f  4Mn02  +  3O2.  Heated  quickly, 
it  gives  off  pink  vapours  or,  more  properly,  a  fine  dust,  of  manganese 
trioxide.  This  substance  was  obtained  by  heating  the  permanganate 
in  an  open  tube,  aspirating  the  vapours  formed  through  sulphuric 
acid  containing  a  little  anhydride,  and  then  collecting  them  in  a  glass 
tube  packed  with  fragments  of  porcelain ;  not  more  than  0-05  gram 
was  obtained  from  10 — 20  grams  of  the  permanganate.  The  trioxide 
forms  small,  very  hygroscopic  lumps  of  a  kermes  colour ;  moisture 
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colours  it  reddish- violet,  and  it  decomposes  at  60**,  leaving  a  browa 
residue.  It  may  be  kept  unchanged  for  a  long  time  in  a  sealed  tube. 
A  determination  of  the  metal  and  of  the  available  oxygen  corre- 
sponded roughly  with  the  formula  MnOa-  C.  F.  B. 

Reduction  of  Ferric  Salts  and  Solution  of  Ignited  Ferric 
Oxide.  By  L.  Storch  (Chem.  Centr.,  1893,  i,  876;  from  Ber.  Osterr. 
Ges.  Chem.  Ind.,  15,  9 — 13).  -The  author  has  investigated  the  action 
of  zinc  on  ferric  sulphate  under  various  conditions,  as  he  believes 
that  the  reduction  is  due  to  the  direct  action  of  the  zinc  and  not  to 
nascent  hydrogen.  In  all  cases  considerable  excess  of  zinc  was  neces- 
sary, and  the  action  proceeded  slowly.  Copper  in  the  form  of  thin 
wire  gives  much  better  results. 

Ignited  ferric  oxide  readily  dissolves  on  warming  with  sulphuric 
acid  (40  per  cent.).  J.  B.  T. 

Iron  Chloroborate  and  Chlorob  orates  Isomorphous  witk 
Boracite.  By  G.  Rousseau  and  H.  Allaire  (Compt.  rend.,  116, 
1195 — 1197). — Chloroborates  isomorphous  with  boracite  are  obtained 
by  the  action  of  the  vapours  of  metallic  chlorides  on  native  calcium 
borate  or,  better,  on  boronatrocalcite.  As  a  rule,  crystalline 
products  cannot  be  obtained  by  the  fusion  of  calcium  borate  with 
chlorides. 

The  case  of  iron  presents  special  difficulties,  because  ferrous 
chloride  is  not  volatile  at  a  sufficiently  low  temperature.  Good 
results  are,  however,  obtained  by  passing  the  vapour  of  ferric 
chloride  over  an  intimate  mixture  of  calcium  borate  with  a  large 
excess  of  small  pieces  of  wrought  iron  or  steel  wire,  the  mixture 
being  heated  at  about  330°.  Eerrous  chloride  is  formed,  and  imme- 
diately reacts  with  the  borate.  The  excess  of  ferrous  chloride  is 
dissolved  by  means  of  water,  and  the  unattacked  iron  is  easily  sepa- 
rated. The  product  has  the  composition  6FeO,8Bo03,FeCl2,  a  small 
portion  of  the  iron  being  replaced  by  isomorphous  calcium. 

Iron  chloroborate  crystallises  in  greyish,  transparent  cubes,  which 
act  on  polarised  light.  Natural  boracite  has  similar  special  proper- 
ties, and  the  symmetry  is  really  pseudo-cubic.  The  iron  compound 
dissolves  slowly  in  nitric  acid,  and  is  rapidly  decomposed  by  fused 
alkali  carbonates. 

Zinc  chloride  and  cadmium  chloride  also  yield  pseudo-cubic 
boracites.  C.  H.  B. 

Cobalt.  By  E.  Donath  {MonatsJi.,  14,  93— 108).— Pure  un- 
oxidised  cobalt  does  not  dissolve  in  strong,  hot  aqueous  potash  ;  the 
blue  solution  obtained  under  these  circumstances  with  finely-divided 
cobalt,  reduced  from  the  oxide,  is  due  to  oxide  still  admixed  with  the 
metal.  This  blue  solution  does  not,  as  several  observers  have  stated, 
contain  cobalt  in  any  higher  state  of  oxidation  than  that  correspond- 
ing with  CoO,  for  it  does  not  liberate  iodine  from  an  acid  solution  of 
potassium  iodide,  nor  does  it  oxidise  an  acid  solution  of  ferrous  am- 
monium sulphate.  If  the  blue  solution  be  allowed  to  remain  in 
contact  with  air,  it  can  be  shown  to  absorb  oxygen,  and  the  dark 
substance  which  separates  out  has  a  composition  intermediate  between 
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CoaOi  and  C02O3.  But  since  this  was  formed  by  oxidation  of  the 
substance  present  in  the  blue  solution,  the  latter  must  be  in  a  lower 
state  of  oxidation,  and  thus  cannot  possibly  be  C0O3,  as  several  ob- 
servers have  supposed.  C.  F.  B. 

The  Elementary  Nature  of  Nickel  and  Cobalt ;  their  Atomic 
Weights.  By  C.  Wjnkler  {Zeit.  anorg.  Chem.,  4,  10— 26).— The 
grounds  are  first  discussed  on  which  Kriiss  and  Schmidt  (Abstr., 
1889,  349,  1114;  this  vol.,  ii,  212)  and  Remmler  (this  vol.,  ii,  211) 
base  their  conclusions  that  nickel  and  cobalt,  as  hitherto  known,  are 
not  pure  elements,  and  it  is  suggested  that  the  variations  in  the 
atomic  weights  noticed  by  these  observers  were  due  to  impurities 
■derived  from  the  glass  vessels  used.  The  author  concludes,  "  I  can- 
not believe  that  nickel  contains  a  hitherto  unknown  substance, 
differing  from  it  in  properties  and  atomic  weight ;  on  the  contrary,  I 
regard  both  it  and  cobalt  as  simple  substances,  and  elements  in  the 
present  sense  of  the  word.^' 

The  atomic  weights  of  both  elements  were  determined  by  dissolving 
a  weighed  quantity  of  the  metal,  purified  by  two  successive  electro- 
lytic depositions  in  hydrochloric  acid  in  a  platinum  basin,  evaporating 
to  dryness,  heating  the  residual  chloride  at  150°,  and  estimating  the 
ohlorine  in  it,  in  one  series  gravimetrically,  in  another  volumetric- 
ally  by  Volhard's  method,  six  determinations  being  made  by  each 
method.  Results  :  Ni  =  58-8334- 58-9684,  mean  58-90 ;  Co  = 
59-5996—59-7480,  mean  59-67.  [Standard  not  given.]  The  mean 
values  are  probably  more  accurate  than  the  divergence  of  the  indivi- 
dual results  indicates.  C.  F.  B. 

Reactions  "with  Ammonia  at  Low  Temperatures.    By  O.  T. 

Christensen  (Zeit.  anorg.  Ghent.,  4,  227 — 233). — Regarding  the  func- 
tion of  ammonia  in  the  metallic  ammonium  compounds  as  similar  to 
that  of  water  in  crystalline  salts,  the  author  argues  that  salts  which 
will  not  combine  with  ammonia  at  ordinary  temperatures  should  do 
so  at  low  temperatures,  just  as  salts  which  are  anhydrous  at  ordinary 
temperatures  become  hydrated  at  low  temperatures. 

When  liquid  ammonia  is  brought  into  a  beaker  containing  an- 
hydrous, violet  chromic  chloride,  cooled  in  a  mixture  of  solid  carb- 
onic anhydride  and  ether  to  about  —  75°,  there  is  no  reaction.  Bat 
when  the  vessel  is  removed  from  the  freezing  mixture,  and  the 
temperature  allowed  to  rise  nearly  to  the  boiling  point  of  the  am- 
monia, a  violent  reaction  ensues,  the  chromic  chloride  being  converted 
into  a  red  mass.  After  the  odour  of  ammonia  has  nearly  disappeared, 
the  mass  is  washed  with  cold  water  (whereby  a  portion  of  it  is  dis- 
solved with  a  yellow  colour)  until  the  washings  show-  the  colour  of 
chloropurpureochromium  chloride ;  the  undissolved  residue  is  then 
treated  with  concentrated  hydrochloric  acid,  the  acid  poured  off,  and 
the  still  undissolved  residue  washed  on  a  filter,  and  finally  dissolved 
in  cold  water.  This  solution  is  poured  into  strong  hydrochloric  acid, 
whereby  pure  chloropurpureochromium  chloride  is  precipitated. 

The  yellow,  aqueous  washings  mentioned  above  yield  luteo- 
chromium  nitrate  on  the  addition  of  strong  nitric  acid. 
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The  reaction  between  chromic  chloride  and  ammonia  is  much 
retarded  by  the  presence  of  water,  and  only  occurs  at  temperatures 
of  a  comparatively  narrow  range,  the  boiling  point  of  ammonia  being 
apparently  the  most  favourable  temperature. 

When  ferric  chloride  is  treated  with  liquid  ammonia,  a  reddish- 
yellow  powder  is  obtained  which  is  immediately  decomposed  by 
water. 

Red  potassium  chromium  chloride  also  yields  a  mixture  of  chrom- 
ammonium  compounds  when  treated  with  liquid  ammonia. 

A.  G.  B. 

Chronic  disulphuric,  Chrcmotrisulphuric,  and  Chromo- 
sulphochromic  acids.  By  A.  Recodra  {Gomjpt.  rend.,  116,  1367 — 
1370). — Under  the  name  of  chromosulphates,  the  author  has  pre- 
viously described  (Abstr.,  1892,  783)  compounds  of  the  type 

Cr2(SO,)3,M',S04. 

Chromosulphuric  acid  is  most  easily  prepared  by  evaporating  on 
a  water-bath  a  solution  containing  violet  chromium  sulphate  and 
sulphuric  acid  in  molecular  proportion,  and  heating  the  residue  at 
110—120". 

Chromodisulphuric  acid,  (Cr25S04)H4,  and  chromotrisulphuric  acid, 
(Cr26S04)IJ6,  are  obtained  in  a  similar  way,  using  2  or  3  molecular 
proportions  of  sulphuric  acid. 

The  three  acids  are  deep  green  powders  soluble  in  water  in  all  pro- 
portions. They  are  quite  stable  in  the  sob'd  condition,  but  gradu- 
ally decompose  in  solution.  Dilute  barium  chloride  solution  produces 
a  greenish-white,  flocculent  precipitate  of  barium  chromosulphate, 
but  a  concentrated  solution  of  barium  chloride  yields  a  precipitate  of 
barium  sulphate.  Their  heats  of  neutralisation  aie  greater  than  that 
of  sulphuric  acid. 

(Cro4S04)H2  diss,  -f  2]S'aOH  diss develops  -f-33-3  Cal. 

(Cr25S04)H4     „      +  4NaOH     „     ...  „         -f 33  x  2  Cal. 

(Cr26S04)H6     „      +  GNaOH     „     ...  „         +32x3     „ 

SO4H2  „      +  2NaOH     „     ...  „         -f 30-8  Cal. 

The  energy  of  the  acid  function  decreases  as  the  proportion  of 
sulphuric  acid  increases. 

The  chromosulphates  are  obtained  by  evaporating  a  solution  of 
chromic  sulphate  with  1,  2,  or  3  molecular  proportions  of  the  par- 
ticular sulphate.  They  are  soluble  in  water,  and  their  solutions  are 
more  stable  than  those  of  the  free  acids.  Dilute  barium  chloride 
solution  produces  no  precipitate. 

The  constitution  of  the  three  acids  is  most  probably 

(S04)2Cro(S04H)2,  S04Cr2(S04H)4,  and  Cr2(S04H)6. 

ClromosulpJiochromic  acid,  Cro3S04,Cr04H2,  can  be  obtained  by  the 
combination  of  chromic  sulphate  with  chromic  acid.  If  the  constitu- 
tion attributed  to  the  chromosulphates  be  correct,  the  constitution  of 

SO  TT 
this  acid  will  be  (S04)2Cr2<Q  A  tt,  and  this  view  is  supported  by 
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the  fact  that  the  heats  of  neutrah'sation  of  the  two  acid  functions  aro- 
respectively  160  Cal.  and  12-3  Cal.  C.  H.  B. 

Sodium  Perchromate.  By  C.  Haussermann  (J",  pr.  Chem.  [2], 
48,  70— 72).— A  salt  of  the  composition  NaeCr^Ois  +  28H2O  crystal- 
lises after  some  time  from  a  solution  made  by  adding  sodium  peroxide 
to  a  thin  paste  of  chromium  hydroxide  and  water,  kept  at  10 — 20°. 
It  forms  red-brown,  vitreous  crystals  which  rapidly  effloresce  in  the- 
air.  In  dilute  sulphuric  acid  they  are  rapidly  decomposed,  with 
evolution  of  oxygen  and  formation  of  chromium  sulphate,  but  there 
is  an  intermediate  development  of  the  characteristic  blue  colour  of 
perchromic  acid.  By  treatment  with  hot  water,  a  part  of  the  sodium 
is  converted  into  sodium  hydroxide,  the  remainder  becoming  sodium 
chromate.  The  analytical  numbers  indicate  the  equation  NaeCraOig  4- 
H2O  =  2:N'a2Cr04  +  2"N'aOH  +  SOg  as  representing  the  change.  The- 
author  is  investigating  the  question  of  the  constitution  of  the  an- 
hydride, Cr20io,  corresponding  with  this  salt.  A.  G.  B. 

Preparation  of  Tungsten,  Molybdenum,  and  Vanadium  in. 
the  Electric  Furnace.  By  H.  Moissan  (Gompt.  rend.,  116,  1225 — 
1227). — The  oxides  of  tungsten,  molybdenum,  and  vanadium,  metals 
which  have  hitherto  proved  very  difficult  to  isolate  and  obtain  in  a 
fused  condition,  were  intimately  mixed  with  carbon,  and  heated  in 
the  electric  furnace  (this  vol.,  ii,  167). 

With  a  current  of  350  amperes  and  70  volts,  an  ingot  of  120  grams 
of  tungsten  is  obtained  in  about  10  minutes,  and  if  the  oxide  has- 
been  present  in  excess,  the  metal  is  pure.  It  is  brilliant,  and  very 
hard;  sp.  gr.  =  18'7.  If,  on  the  other  hand,  the  carbon  is  in  excess,, 
products  are  obtained  containing  a  proportion  of  carbon  which  varies, 
with  the  conditions  from  0*64  to  6'33  per  cent.  These  products  have 
a  brilliant  fracture,  are  stable  in  presence  of  air,  and  are  sometimes, 
covered  with  a  layer  of  blue  tungsten  oxide.  At  a  much  higher 
temperature  (with  a  current  of  1000  amperes  and  70  volts),  the  pro- 
portion of  carbon  in  the  product  rises  to  17*27 — 18*81  per  cent. 

Molybdenum  oxide,  obtained  by  heating  ammonium  molybdate, 
yields  a  molybdenum  carbide  containing  9*77 — 9*90  per  cent,  of 
carbon.  It  has  a  brilliant  fracture,  is  very  hard,  and  scratches  steel 
and  glass,  and  remains  unaltered  in  moist  air;  sp.  gr.  8*6. 

Vanadium  oxide  is  only  very  slightly  reduced  with  a  current  of 
350  amperes  and  70  volts  ;  but  with  a  current  of  1000  amperes  and 
70  volts  it  is  rapidly  reduced,  and  yields  a  carbide  containing  as  much 
as  25  per  cent,  of  carbon  (17"56  to  25*68)  ;  sp.  gr.  =  5'3. 

It  would  seem  that  the  higher  the  temperature  the  gi^eater  the  pro- 
portion of  carbon  taken  up.  It  also  seems  that  molybdenum,  uranium,, 
tungsten,  and  vanadium  are  less  fusible  than  chromium,  their  fusi- 
bility following  the  order  given.  C.  H.  B. 

Action  of  Hydrogen  Haloids  on  Molybdic  acid.    By  E.  F. 

Smith  and  V.  Oberholtzer  (Zeit.  avorg.  Chem.,  4,  236 — 246). — When 
molybdic  acid  is  heated  at  150 — 200°  in  hydrogen  chloride,  the  com- 
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pound  Mo03,2HCl  is  sublimed  (Debray,  Gompt.  rend.,  46,  1098). 
When  hydrogen  bromide  is  (substituted  for  the  chloride,  a  compound, 
Mo203Br4,  sublimes  in  the  form  of  square,  permanganate-coloured 
plates  which  are  unstable  in  air;  at  the  same  time  a  brownish-yellow 
liquid,  Mo03,3HBr,  condenses  in  the  tube,  and  crystallises  in  long, 
yellow,  deliquescent  needles  when  cold. 

Hydrogen  iodide  begins  to  act  on  molybdic  acid  in  the  cold,  iodine 
being  liberated,  and  a  violet-coloured  substance  formed,  the  composi- 
tion of  which  could  not  be  accurately  ascertained.  At  105 — 120°  the 
product  retains  no  iodine,  and  consists  of  the  oxide,  Mo40io,3H20, 
which  is  blue,  and  stable  in  air. 

Hydrogen  fluoride,  at  300 — 400°,  converts  molybdic  acid  into  a 
volatile,  white,  crystalline  oxi/fluoride,  M02O3F4 ;  it  is  deliquescent,  and 
•easily  soluble  in  hydrofluoric  acid,  but  not  in  water.  Indications  of 
other  products  were  obtained.  A.  G.  B. 

Phosphomolybdates.  By  C.  Friedheim  (Zeit.  anorg.  Chem.,  4, 
275 — 297;  compare  this  vol.,  ii,  282). — The  author  reviews  our 
knowledge  of  the  constitution  of  the  so-called  phosphomolybdic  acid 
and  its  salts.  By  the  interaction  of  potassium  dihydrogen  phosphate 
and  molybdic  anhydride,  there  are  produced  several  white  compounds, 
which  may  be  regarded  as  molecular  aggregates  of  the  micro-crystal- 
line salt,  K20,P205,2Mo03  -j-  I3H2O,  produced  at  a  certain  stage  of 
concentration,  with  potassium  molybdate. 

When  fewer  than  two  molecular  proportions  of  molybdic  anhydride 
]^eactwith  one  of  potassium  monohydrogen  phosphate,  the  compounds 
>5K2O,2P2O5,10MoO3,llH2O  and  3K20,P205,5Mo03,7H20  are  produced. 
When  two  molecular  proportions  of  the  anhydride  are  used,  the 
compounds  5K2O,2P2O5,10MoO3,20H2O;  2K30,P205,4Mo03,8H20;  and 
K20,P205,5Mo03,6H20  are  formed. 

Potassium  phosphate  reacting  with  molybdic  anhydride  in  the  pro- 
portion of  IP2O5 :  5M0O3  gives  rise  to  the  compounds  3K20,P205,5Mo03 ; 
5K2O,2P2O5,10MoO3;  2K20,P205,5Mo03;  2K20,P205,4Mo03. 

The  author  discusses  the  constitution  of  these  compounds,  and 
describes  the  isolation  of  the  sodium  compounds 

3NaaO,P205,18Mo03,26H20  ;  5Na2O,2P2O5,48MoO3,100(or  111)H20  ; 

and  3Na20,P203,18Mo03,25H20.  A.  G.  B. 

Phospholuteotungstic  acid.  By  F.  Kehrminn  (Zeit.  amrg, 
Chem.,  4,  138 — 144). — It  was  found  desirable,  for  certain  reasons,  to 
revise  the  work  (Abstr.,  1887,  777)  on  this  acid.  The  acid  has  been 
found  to  have  the  composition  P205,18VV03  +  4IH2O  ;  the  potassium 
and  ammonium  salts  are  3K20,P205,18W03  -f-  I4H2O  and 


3(NH4)20,P20a,18W03  +  I4H2O. 

a  salt  is  treated  with  potassiui 
temperature,  it  yields  a  compc 

5K20,P205,17W03  +  22H2O, 


When  the  potassium  salt  is  treated  with  potassium  hydrogen  carbon- 
ate at  the  ordinary  temperature,  it  yields  a  compound 
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in  -white,  satiny  needles ;  from  the  ammonium  salt,  a  compound  may 
also  be  obtained,  in  tabular  crystals,  by  the  action  of  ammonium 
hydrogen  carbonate  ;  in  it  the  ratio  P2O5  :  WO3  also  =  1  :  17. 

The  estimation  of  potassium  in  the  salts  of  these  complex  acids  is 
conveniently  effected  by  precipitating  the  acid  with  a  solution  of  an 
organic  base,  especially  quinoline,  in  an  acid,  such  as  acetic,  sulph- 
uric, or  hydrochloric,  and  determining  the  potassium  in  the  filtered 
solution. 

As  a  result  of  the  comparison  of  many  phospho-  and  arseno- 
tungstates  and  -molybdates,  it  seems  that  salts  belonging:  to  the  four 
classes  3RO,P205,18Mo03,  3RO,As205,18Mo03,  3RO,P205ri8W03,  and 
3RO,As205,18W03  must  possess  a  similar  structure,  as  also  those  of 
the  three  classes  3RO,P205,24Mo03,  3RO,As205,24Mo03,  and 

3RO,P205,24W03 

(water  of  crystallisation  is  omitted  in  these  formulas).         0.  F.  B. 

Preparation  of  Zirconmm  and  Thorium.  By  L.  Troost 
{Compf.  rend.,  116,  1227 — 1230). — An  intimate  mixture  of  zirconium 
oxide  and  carbon,  when  heated  in  the  electric  arc  in  an  atmosphere 
of  carbonic  anhydride,  yields  small,  metallic  masses,  which  contain 
76'9  to  78 "2  per  cent,  of  zirconium  and  23*1  to  21*8  per  cent,  of 
carbon,  and  which,  therefore,  approximate  closely  in  composition  to 
zinc  carbide,  ZnC2.  The  product  is  steel-grey  in  colour,  and  is  very 
hard,  scratching  glass  easily,  whilst  it  is  itself  unaffected  by  the 
hardest  steel.  If  the  cupel  is  brasqued  with  zirconium  oxide,  the 
proportion  of  carbon  in  the  product  is  lower.  The  carbide  is  readily 
dissolved  by  hydrofluoric  acid,  even  when  dilute,  but  it  is  not  attacked 
by  other  acids.  If  the  proportion  of  carbon  is  low,  it  only  oxidises 
superficially  at  a  red  heat,  but  it  burns  brilliantly  at  this  temperature 
if  it  contains  a  high  proportion  of  carbon.  With  the  current  used 
(30  to  35  amperes  and  70  volts),  no  volatilisation  of  zirconium  was 
observed.  If,  however,  zircon  is  heated  in  the  arc,  silica  volatilises, 
and  condenses  in  long  filaments. 

Thorium  oxide,  under  similar  conditions,  is  reduced  more  easily 
than  zirconium  oxide,  and  the  product  contains  8*2  to  9'5  per  cent,  of 
carbon,  and,  therefore,  approximates  in  composition  to  the  carbide, 
ThC2.  It  is  less  hard  than  the  zirconium  carbide,  is  very  brittle,  and 
scratches  glass  slightly;  sp.  gr.  at  15°  =  10'15.  It  decomposes  cold 
water,  with  evolution  of  hydrogen  mixed  with  strongly  smelling 
hydrocarbons,  and  it  gradually  decomposes  with  intumescence  when 
exposed  to  moist  air.     At  a  red  heat  it  burns  rapidly  and  brilliantly. 

If  this  carbide  is  heated  in  the  arc  with  excess  of  thorium  oxide,  it 
yields  small,  metallic  masses,  which  do  not  alter  when  exposed  to  air, 

C.  H.  B. 

Black  Antimony  Trisulphide.  By  C.  A.  Mitchell  (Chem.  News, 
67,  291). — By  dissolving  5  grams  of  antimony  trioxide  in  30  c.c.  of 
Sj  mixture  of  2  parts  of  hydrochloric  acid  and  1  of  water  and 
saturating  the  solution  with  hydrogen  sulphide,  then  keeping  it  boil- 
ing while  a  current  of  carbonic  anhydride  is  passing  through,  a 
portion  of  the  orange  sulphide  dissolves,  but  some  is  precipitated  as 

VOL.  Lxiv.  ii.  35 
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black  sulphide;    by  repetitions  of   the   treatment,  all   the  sulphide 
nltimately  assumes  the  latter  form,  which  has  the  composition  SbzSa. 

D.  A.  L. 
Double  Halogen  Compoands  of  Gold.  By  E.  Petersen  (/.  pr, 
Chem.  [2],  48,  88 — 91). — The  author  maintains,  in  reply  to  Kniss 
and  Schmidt  (this  vol.,  ii,  284),  that  the  product  of  the  action  of 
chlorine,  or  of  bromine,  on  gold  is  neither  a  mixture  of  gold  and  a 
trihaloid,  nor  of  a  mono-  and  tri-haloid,  but  a  true  aurosoauric  haloid. 

A.  G.  B. 
'  Action  of  Chlorine  and  Bromine  on  Gold.  By  G.  Kruss  and 
F.  W.  Schmidt  (Zeit.  anorg.  Chem.,  3,  421— 427).— A  reply  to 
Thomsen  (this  Journal,  1877,  ii,  485;  Abstr.,  1888,  509)  and  Petersen 
(this  vol.,  ii,  126).  A  repetition  of  Thomsen's  experiment  on  the 
direct  chlorination  of  precipitated  gold  shows  that  considerably  more 
chlorine  (290  per  cent.)  is  taken  up  than  that  required  by  the  formula 
AU2CI4  (26*5  per  cent.).  Petersen's  results  (in  five  different  prepara- 
tions, 25*7 — 29vl  per  cent,  of  chlorine)  indicate  that  he  was  dealing 
with  a  mixture  of  variable  composition.  On  repeating  his  experi- 
ment, the  authors  find  that  the  residue  left  after  exhausting  the 
product  of  chlorination  with  alcohol  contains  chlorine  (15*96  per 
cent.),  closely  corresponding  with  that  contained  in  aureus  chloride 
(15*24  per  cent.).  The  action  of  bromine  on  precipitated  gold  (5'5 
grams),  under  Thomsen's  conditions,  has  been  further  studied,  with 
specially  purified  materials,  with  the  result  that  the  weight  of  the 
product  (12'08  grams)  corresponds  Avith  the  weight  of  auric  bromide 
?12"19  grams)  required  by  theory.  The  product,  moreover,  is  prac*- 
tically  entirely  soluble  in  water.  Jx.  W. 

Action  of  Silicon  on  Gold,  Silver,  Platinum,  and  Mercury. 

By  H.  IST.  Warren  (Chem.  News,  67,  303— 304).— A  brittle  regulus, 
fusible  at  a  red  heat,  having  a  crystalline  fracture,  only  slightly 
soluble  in  acids,  and  containing  10  per  cent,  of  silicon,  is  obtained 
when  graphito'idal  silicon  is  heated  to  a  full  red  heat  in  contact  with 
platinum,  or  when  a  mixture  of  amorphous  silicon  and  platinum-black 
is  heated  under  a  layer  of  potassium  silicofluoride  in  a  closed  crucible. 
By  heating  to  a  high  temperature  a  mixture  of  potassium  silico- 
fluoride, sodium,  and  amorphous  gold  or  silver,  a  silicide  of  the  metal 
may  be  obtained.  These  metals  alone  will  not  combine  directly  with 
silicon,  but,  if  in  the  molten  state  they  are  contaminated  even  with 
only  a  small  quantity  of  the  silicide  obtained  in  the  manner  just 
described,  a  considerable  amount  of  elementary  silicon  is  readily 
absorbed.  Silver  containing  5  per  cent,  of  silicon  is  as  brittle  as 
antimony,  and  looks  like  a  highly  argentiferous  alloy  of  gold  and 
'silver,  and  when  the  proportion  of  silicon  is  raised  to  10  per  cent.., 
silver  silicide  becomes  slightly  red,  and  resembles  metallic  manganese 
in  appearance;  when  pulverised,  the  regulus  is  completely  decom- 
posed by  concentrated  hydriodic  acid.  When  mercury  in  contact 
with  an  alcoholic  solution  of  silicon  fluoride  was  submitted  to  the 
action  of  a  powerful  battery,  the  mercury,  Avhen  subsequently  distilled, 
left  a  residue  of  a  small  quantity  of  amorphous  silicon,  but  no  silicide 
of  mercury  was  isolated.  D.  A.  L. 
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Palladium  Sulphides.  By  P.  Petrenko-Kritschenko  {Zeit  anorg. 
(J hem.,  4,  247 — 250). — The  palladium  sulphide  prepared  bj  precipi- 
tating a  palladous  salt  with  hydrogen  sulphide  always  contains  more 
sulphur  than  corresponds  with  the  formula  PdS.  Attempts  to  pro- 
duce this  sulphide  by  heating  potassium  palladium  chloride  in  hydro- 
gen sulphide  resulted  in  mixtures  of  the  sulphides  PdSa  and  PdzS. 
The  author  concludes  that  there  is  no  certain  evidence  of  the  existence 
of  the  sulphide  PdS.  A.  G.  B. 


Mineralogical   Chemistry. 


Iron  from  Ovifak.  By  H.  Moissan  {Compt.  rend.,  116,  1269— 
1271). — Several  specimens  of  the  iron  from  Ovifak  were  examined  for 
the  various  forms  of  carbon,  in  the  manner  previously  described.  In 
one  specimen,  fragments  of  sapphire  were  found.  Three  specimens 
contained  amorphous  carbon,  two  of  them  contained  intumescent 
graphite,  one  alone  contained  ordinary  graphite,  and  none  of  them 
contained  diamonds  in  any  form.  C.  H.  B. 

Occurrence  of  Gold  containing  Palladium  in  the  Caucasus.. 
ByT.  WiLM  {Zeit.  anorg.  CJiem.,  4,  300—302). — A  gold  matte  from  a 
sand  rich  in  magnetic  iron  ore,  from  the  neighbourhood  of  Batoum, 
was  found  to  contain  8 — 9  per  cent,  of  palladium.  The  chemical 
interest  of  the  occurrence  resides  in  the  fact  that  the  palladium  is  not 
converted  into  palladous  chloride  when  the  aqua  regia  solution  of  ,the 
palladiferous  gold  is  evaporated  and  treated  with  hydrochloric  acid, 
the  presence  of  the  gold  apparently  hindering  the  reduction.  The 
usual  indication  of  the  presence  of  palladium,  the  red-brown  colour 
of  palladous  chloride  solution,  being  thus  unattainable,  this  metal  is 
liable  to  be  qualitatively  mistaken  for  platinum  when  it  occurs  in 
gold,  the  more  so  because  the  ammoniopalladic  chloride,  into  which, 
it  is  converted  by  the  usual  treatment  with  ammonium  chloride,  muc]i 
resembles  impure  ammonioplatinic  chloride.  A.  Gr.  B. 


Physiological    Chemistry. 


Influence  of  Carbonic  Anhydride   on    the    Diastatic   and 
Peptone -forming   Ferments  in  the  Animal  Organism.    By  N. 

P.  ScHiERBECK  (Chem.  Centr.,  1893,  i,  745 — 746;  from  SJcandinav. 
Arch.  Physiol.,  3,  343). — The  action  of  human  saliva  on  various 
starches  is  increased  by  the  presence  of  carbonic  anhydride,  except 
in  the  case  of  wheat-starch,  which,  however,  behaves  like  the  others 
if  made  slightly  alkaline.     In  presence  of  acids,  carbonic  anhydride 
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eitlier  hinders  or  entirely  prevents  the  fermentation.  Similar  resalts 
were  observed  in  the  case  of  invert  ferment  solution  with  cane  sugar, 
of  saliva  with  glycogen,  and  of  pancreas  extract  with  rice  starch  ; 
the  larger  the  quantity  of  alkali  present,  the  greater  the  proportion 
of  carbonic  anhydride  required  to  accelerate  the  action. 

Animal  diastatic  ferments  react  most  readily  in  acid  solution,  for 
the  acidification  of  which  hydroxypropionic  acid  is  preferable  to 
hydrochloric  acid ;  the  presence  of  5 — 10  per  cent,  carbonic  anhydr- 
ide is  suflBcient  in  these  cases  also  to  hinder  the  fermentation. 
Similar  results  were  observed  with  trypsin.  Saliva  and  pancreas 
ferment  containing  trypsin,  unlike  pepsin,  are  not  decomposed  by 
carbonic  anhydride ;  its  effect  on  the  course  of  the  fermentations 
appears  to  be  due  to  the  acidity  it  produces.)  J.  B.  T. 

Metabolism  in  a  Child  14  Months  old.  By  W.  Camerer 
(Zeit  Biol,  29,  227—232). — Observations  on  the  metabolism  of 
young  children  are  difficult  on  account  of  the  collection  of  urine  and 
faeces.  In  the  present  experiment  on  a  girl  these  difficulties  appear  to 
have  been  successfully  overcome. 

The  experiment  lasted  four  days.  The  diet  was  simple,  consisting 
of  milk,  egg,  biscuit,  and  water. 

The  amount  of  proximate  principles  may  be  stated  thus  in  grams 
per  diem  : — 

Mean.  Minimum.  Maximum. 

Water 1191-0  970-0  1389-0 

Proteid 31-0  25*0  38-6 

Fat 21-4  17-3  27-2 

Carbohydrate 126-0  118-0  133-0 

The  analyses  of  urine  are  given  in  the  following  table  : — 


1 

3 

1 

o 

Urea  by 
Hiifner's 
method. 

Uric  acid  by 
different 
methods. 

Nitrogen  in 

xanthine 

substances. 

Of  the  ^ 

grams 

grams 

grams 

grams 

grams 

milligrams 

milligrams 

1st  and  1 
2nd      ( 

850 

3-47 

3  15 

0-32 

6-755 

IGO  to  173 

3-5 

days    J 

Of  the  ] 

3rd  and  1 

4th      f 

660 

4-07 

3-65 

0-41 

7-833 

149  to  166 

3  1 

dajs    J 

Mean   T 
of  the    I 
4  days   J 

755 

3-77 

3-40 

0-37 

7-284 

155  to  169 

3-3 

Taking  the  mean  of  the  four  days,  and  the  total  nitrogen  as  100, 
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the  nitrogen  residue  was  9*8,  that  of  the  uric  acid  1'4,  and  that  of  the 
xanthine  substance  0*09.  Taking  the  urea  as  100,  the  uric  acid  is  a 
little  over  2. 

The  small  output  of  uric  acid  is  noteworthy ;  the  same  was  found 
in  earlier  researches  in  children  of  from  2  to  5  years  of  age. 

W.  D.  H. 

Metabolism  during  Inanition.  By  W.  PEAusNirz  (Zeit.  Biol, 
29,  151 — 167). — Fifteen  experiments  on  adult  human  beings  are 
recorded  in  which  the  nitrogenous  excretion  was  estimated  during 
a  period  of  inanition  lasting  two  days.  The  output  of  nitrogen  is, 
of  course,  diminished  in  comparison  with  the  normal ;  but  the  chief 
point  of  interest  noted  is  that,  on  the  second  day,  the  output  is  either 
practically  the  same  as  on  the  first,  or  more  frequently  (12  out  of  (he 
15  experiments)  exceeds  it — often  very  considerably. 

The  following  table  gives  the  amount  of  nitrogen  in  grams  : — 


Experiment. 

Normal  days. 

First  hunger  day. 

Second  hunger  daj. 

1 

9 -3  to  11 -7 

7-8 

13  0 

2 

64  to  81  (?  6-4  to  8-1) 

4-6 

4-4 

3 

16-8 

11-9 

10-6 

4 

12-2 

9-6 

13  0 

5 

9 -6  to  12 

13-3 

11-0 

6 

7  -8  to  8  -5 

7-9 

10-3 

7 

— 

9-3 

12-5 

8 

14 -2  to  15-3 

14-0 

14-9 

9 

18-6 

12-9 

13-8 

10 

15-5  to  16-2 

7-9 

14-5 

11 

12-4 

7-7 

12-6 

12 

15-8  to  16-9 

13-3 

16-0 

13 

13  -6  to  13  -9 

8-2 

14-9 

14 

— 

11-7 

13-0 

]5 

22-3  to  23-1 

17-3 

19-3 

W.  D.  H. 

Physiology  of  Starvation.  By  C.  Lehmann,  F.  Mueller,  I. 
MuNK,  H.  Senatoe,  and  N.  Zuntz  (Virchow's  Archiv,  131,  Suppl. 
No.,  1 — 228). — Two  very  complete  series  of  observations  are  recorded 
on  two  individuals  who  submitted  themselves  for  experiment.  In 
the  first  case,  the  well-known  professional  faster,  Cetti,  was  starved 
for  10  days.  In  the  second,  a  young  German,  named  Breithaupt,  was 
the  subject  of  an  experiment  which  lasted  for  six  days.  In  both  cases 
water  was  allowed. 

The  facts  observed  come  under  the  following  headings  :  (1)  general 
condition,  including  exhaustive  measurements  of  the  vaHous  parts  of 
the  body  ;  condition  of  pulse,  with  tracings  ;  blood  corpuscle  count- 
ing, and  body  weight ;  (2)  examination  of  the  f  oeces  and  urine  ;  and 
(3)  respiratory  exchange. 

Observations  were  made  daily,  and  the  results  are  given  in  detail, 
and  also  tabulated.  References  are  also  given  to  other  work  of  a 
similar  kind,  especially  to  Luciani's  work  on  Succi,  when  the  general 
results  were  much  the  same. 
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The  chief  facts  noted  are  as  follows : — 

Weight — Cetti  weighed  57  kilos,  at  the  beginning,  and  50*6  kilos,  at 
the  end  of  the  hunger  period.  The  loss  of  weight  was  most  marked 
during  the  first  half  of  this  period.  Breithaupt  weighed  60  kilos,  at 
the  beginning,  and  56"5  kilos,  at  the  end  of  his  experiment.  The 
body  measurements  showed  a  gradual  diminution  in  each  case,  and 
was  most  marked  in  situations  where  large  masses  of  muscle  and  fat 
were  present. 

Circulation. — The  frequency  of  the  pulse  was  in  Cetti's  case  but 
little  altered,  but  arterial  tension  was  lessened,  as  shown  by  the 
sphygmograph.  Breithaupt's  pulse  became  very  slow  (on  the  sixth 
day  47)  :  the  pulse  curve,  however,  showed  less  alteration  than  in 
Oetti's  case.  In  both  cases  the  excitability  of  the  heart  was  increased, 
vslight  exertion  sending  up  the  pulse  rate.  Examination  of  the  blood 
showed,  in  the  case  of  Cetti,  a  rise  in  the  number  of  red  and  white 
corpuscles,  but  a  fall  in  the  amount  of  haemoglobin.  In  Breithaupt's 
case  there  was  a  slight  rise  in  the  number  of  corpuscles,  and  in  the 
amount  of  haemoglobin  also. 

Foeces. — As  compared  with  dogs  and  cats,  the  amount  was  small ;  the 
nitrogen  in  it  was  relatively  larger  than  normal,  although  the  abso- 
lute amount  was  small.  Fat  and  fatty  acids  were  abundant.  The 
odour  denoted  very  little  putrefaction.  Hydrobilirubin  was  present, 
mixed  with  bilicyanin. 

Urine. — The  quantity  of  urine  varied  with  the  amount  of  water 
drunk ;  its  specific  gravity  was  in  the  inverse  ratio.  The  acidity  of 
the  urine  was  increased.  The  nitrogen  excreted  was  diminished,  but 
only  to  a  small  extent.  This  appears  to  be  one  of  the  most  striking 
points  noticed  in  the  investigation.  From  this  the  amount  of  prote'id 
metabolism  was  estimated :  the  amount  of  proteid  decomposed  daily 
in  Cetti's  case  varying  from  56  to  95  grams ;  in  Breithaupt's  case 
from  62  to  80  grams.  The  excretion  of  sulphur  ran  parallel  to  that 
of  nitrogen.  The  quotient  A/B  (A  =  preformed  sulphuric  acid,  B  = 
combined  sulphuric  acid)  varied  in  the  two  cases  considerably. 
Acetone  and  phenol  were  present  in  considerable  quantity ;  and  traces 
of  albumin  were  found  in  both  cases  ;  indican  was  absent. 

The  amount  of  chlorides  sank  very  greatly ;  that  of  phosphates 
did  not ;  and  this,  combined  with  the  fact  that  calcium  and  mag- 
nesium were  but  little  affected,  suggests  that  the  bones  underwent 
wasting  ;  the  amount  of  phosphate  and  calcium  being  too  great  to  be 
accounted  for  by  muscular  wasting.  The  amount  of  sodium  excreted 
was  very  small,  less  than  that  of  potassium. 

Resjpiratory  Exchange. — This  is  most  carefully  and  exhaustively 
given ;  and  again  one  is  struck  with  the  very  small  variations  from 
the  normal  condition.  The  temperature  also  remained  constant.  The 
influence  of  work  was  difficult  to  investigate  because  of  the  early 
onset  of  fatigue,  especially  of  the  heart.  But  the  small  increase  of 
the  respiratory  quotient  during  work  excludes  the  possibility  that 
carbohydrate  material  can  be  an  important  source  of  muscular  power. 

W.  D.  H. 

Proteids  of  Nervous  Tissues.  By  W.  D.  Halliburton  (/. 
Physiol.,  15,  90 — 107). — The  normal  reaction  of  nervous   tissues  is 
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alkaline.  This  alkalinity  diminislies  after  death,  and  may  be  replaced 
by  an  acid  reaction.  This  is  most  marked  in  the  region  where  there 
are  most  cells,  namely,  in  the  grey  matter. 

Quantitative  determinations  show  that  proteid  matter  is  a  very 
important  constituent  of  nervous  structures.  The  average  amount  of 
proteid  in  the  solids  of  grey  matter  is  over  50  per  cent.  It  is  less  in 
tbe  white  matter,  and  also  in  parts  like  the  spinal  cord,  which  contain 
large  quantities  of  white  matter.  It  is  less  still  in  nerve.  Grey 
matter  is  also  the  poorest  in  total  solids ;  nerve  the  richest.  In  any 
region  like  the  spinal  cord,  where  there  is  a  mixture  of  white  and 
grey  matter,  the  percentage  of  water,  the  proportion  of  proteid  in 
the  solids,  and  the  proportion  of  grey  matter  vary  directly  the  one 
with  the  others. 

The  following  table  gives  a  summary  of  a  number  of  analyses 
wbich  illustrate  this  point : — 


Water. 

Solids. 

Percentage 
of  proteid 
in  solids. 

Orev  ni alter  of  cerebrum 

83-5 
70-0 
80-0 
72-0 
72-5 
70-0 
730 
61-0 

16-5 
30-0 
20-0 
28-0 
27-5 
30-0 
27-0 
29-0 

51 

Wliite                                   

33 

Cerebellum 

42 

Spinal  cord  ils  a  wliole 

31 

Oervical  reeion  of  cord 

31 

28 

33 

29 

Qualitative  examination  of  this  proteid  matter  shows  that  the 
proteids  present  are  three  in  number.  A,  B,  and  C. 

A.  This  proteid  is  a  globulin,  and  may  be  termed  neuro-globulin  a. 
It  is  coagulated  by  heat  at  the  low  temperature  of  47°,  and  is  ana- 
logous to  similar  globulins  obtained  from  other  cellular  structures. 
It  is  precipitated  by  a  comparatively  small  percentage  of  such,  neutral 
salts  as  magnesium  sulphate  ;  it  is  not  precipitated  by  weak  acetic 
acid,  and  contains  no  phosphorus  in  its  molecule. 

B.  This  proteid  is  a  nucleo-albumin.  It  can  be  readily  obtained  b}'' 
precipitating  an  aqueous  extract  of  brain  with  weak  acetic  acid.  The 
supply  obtainable  from  white  matter  is  small.  It  is  coagulated  by 
heat  at  56 — 60°.  It  is  precipitable  by  saturating  its  solutions  with 
neutral  salts.  It  contains  0'5  per  cent,  of  phosphorus.  After  subjec- 
tion to  gastric  digestion,  an  insoluble  residue  of  nuclein  remains  behind. 
Dissolved  in  dilute  sodium  carbonate  solution,  and  injected  into  the 
circulation  of  rabbits,  it  causes  extensive  intravascular  coagulation. 

C.  This  proteid  is  a  globulin,  and  may  be  termed  neuro-globulin  ft. 
It  is  coagulated  by  heat  at  70 — 75°.  It  requires  complete  saturation 
with  magnesium  sulphate  to  precipitate  it  entirely.  Peptone, 
proteose,  myosin,  albumin,  and  fibrin-ferment  (in  Schmidt's  sense) 
are  not  obtainable  from  nervous  tissues.  W.  D.  H. 
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Action  of  Sodmm  Oxalate  on  Voluntary  Muscle.  By  F.  S, 
Locke  (/.  Fhysiol.,  15,  119 — 120). — A  frog's  sartorius,  immersed  in 
0'75  sodiam  oxalate  solution,  becomes  in  a  few  seconds  violently- 
active,  much  more  so  than  in  Biedermann's  "  normal  saline  "solution. 
After  30  to  45  minutes,  it  loses  its  irritability,  which,  however,  is- 
partially  recovered  by  immersion  in  0'6  sodium  chloride  solution 
made  with  New  River  water. 

This  probably  explains  the  symptom  of  fibrillary  muscular  contrac- 
tion observed  by  Kobert  and  Kiissner  in  sodium  oxalate  poisoning, 
and  which  they  ascribed  to  an  action  on  the  central  nervous  system. 

W.  D.  H. 

Phloridzin  Diabetes.  By  W.  Prausnitz  (Zeit  Biol,  29,  168— 
174). — Two  experiments  on  dogs  are  recorded;  in  each,  two  similar 
animals  were  used.  In  one,  the  glycogen  of  the  body  was  esti- 
mated; in  the  other,  phloridzin  diabetes  was  produced.  The 
amount  of  sugar  extracted  was  in  great  excess  beyond  what  the 
glycogen  in  the  control  animal  would  account  for.  The  phlorose 
arising  from  the  drug  would  only  account  for  quite  a  small  percentage 
of  the  sugar  excreted.  W.  D.  H. 

Phloridzin  Diabetes  in  Frogs.  By  M.  Cremer  (Zeit.  Biol,  29,. 
175 — 176). — Phloridzin  given  subcutaneously  produces  diabetes  in 
frogs.  The  sugar  in  the  urine  gave  Trommer's  test,  and  yielded 
crystals  of  phenylglucosazone.  W.  D.  H. 

Phloridzin  Diabetes.  By  M.  Cremer  and  A.  Ritter  (Zeit.  Biol.^ 
29,  256 — 276). — From  experiments  on  rabbits  recorded  in  the  present 
paper,  and  from  the  consideration  of  the  work  of  others  in  the  same 
direction,  the  question  of  the  origin  of  the  sugar  produced  by  phlor- 
idzin is  discussed.  The  glycogen  of  the  body  will  not  account  for  it ; 
the  sugar  derived  from  the  drug  itself  is  also  insufficient :  indeed, 
phloridzin  appears  to  be  wholly  excreted  as  such  in  the  urine.  Its-- 
presence  renders  polarimetric  estimation  of  the  sugar  in  the  urine 
untrustworthy  as  phloridzin  is  Isevorotatory.  Further,  the  possible 
origin  of  the  sugar  or  a  part  of  it  from  the  chondrosin  of  cartilage 
and  from  glucosamine  is  discussed,  but  the  conclusion  is  arrived  at 
that  the  only  satisfactory  explanation  is  that  the  sugar  arises 
from  the  proteid  of  the  body.  This  view  is  confirmed  in  a  very 
striking  way  by  tables  and  charts,  which  show  that  the  proteid 
metabolism  in  phloridzin  diabetes,  as  in  pancreatic  diabetes,  runs 
parallel  to  the  amount  of  sugar  excreted.  The  curves  of  nitrogen 
output  and  sugar  excretion  rise  and  fall  one  with  the  otber. 

W.  D.  H. 

Urinary  Hsematoporphyrin.  By  A.  E.  Garrod  (/.  Physiol.,  15, 
108 — 118). — In  continuation  of  previous  researches  (Abstr.,  1892, 
1506),  it  is  found  that  haeniatoporphyrin  can  generally  be  detected  in 
urine ;  in  normal  urine  its  quantity  is  very  small.  Direct  spectro- 
scopic examination  of  specimens  rich  in  hsematoporphyrin  shows  that 
it  is  alkaline  hsematoporphyrin  which  is  present. 

When  neutral  ha^matoporphyrin  is  added  to  urine,  the  spectrum  seen 
is  that  of  the  alkaline  pigment,  even  though  the  urine  is  acid,  or  even 
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though  it  is  made  considerably  more  acid  than  normal  by  the  addition 
of  acid  sodium  phosphate.  If,  however,  large  excess  of  this  phosphate 
is  added,  the  acid  spectrum  appears. 

Amyl  alcohol  extracts  the  pigment  from  urine,  but  it  is  mixed  with 
urobilin  and  uroerythrin.  Ethylic  acetate  and  carbon  tetrachloride 
also  take  up  the  pigment ;  chloroform  only  dissolves  traces.  In  all 
cases  it  is  the  alkaline  pigment  which  is  obtained,  but  this  sometimes 
shows  an  additional  (fifth)  band  far  into  the  red :  the  same  is  occa- 
sionally seen  in  the  urine  itself. 

Some  specimens  deepen  in  tint  on  standing ;  hence  the  supposition 
that  urinary  hsematoporphyrin  may  partially  exist  as  a  chromogen. 

In  some  cases  hsematoporphyrin  is  obtainable  from  sediments  of 
urates ;  and  in  other  cases  a  pigment  is  obtained  which  appears  to 
be  a  precursor  of  haematoporphyrin.  Its  absorption  bands  are 
similar  to  those  of  oxyhsemoglobin ;  it  is  identical  with  the  substance 
obtained  when  hEematoporphyrin  is  treated  with  zinc  chloride  and 
ammonia.  It  is  unchanged  by  alkalis,  but  is  at  once  changed  into 
haematoporphyrin  by  mineral  acids.  It  appears  to  be  identical  with 
a  similar  pigment  isolated  by  Stockois  by  dialysis  from  the  urine  of 
one  of  his  cases,  and  also  noticed  by  Hammarsten.  W.  D.  H. 
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Effront's  Method  for  the  Purification  and  Preservation  of 
Yeast  by  means  of  Hydrofluoric  acid  or  Fluorides.  By  A. 
JoRGENSEN  and  J.  C.  Holm  (Ghem.  Zeit.,  17,  No.  23). — The  authors- 
point  out  that  the  principle  of  this  method  is  the  same  as  that 
of  Pasteur's  (Abst.,  1892,  904),  which  consists  in  treating  the 
yeast  with  tartaric  acid,  and  that  ih  is  inconceivable  that  a  single 
substance  should  only  act  favourably  towards  the  one  desired  species 
of  yeast  and  detrimentally  towards  all  the  disease  germs,  and  all  the 
undesirable  cultivated  yeasts  which  may  be  present.  They  show 
further  that  the  development  of  a  number  of  known  disease  gerras  is 
actually  favoured  by  this  treatment,  just  as  Hansen  proved  to  be  the 
case  with  the  tartaric  acid  treatment,  so  that  such  disease  germs 
may  get  the  upper  hand  and  the  desired  cultivated  yeast  become 
suppressed. 

The  authors  have  made  an  elaborate  series  of  experiments  in  order 
to  practically  test  Effront's  method,  from  which  the  following  results 
may  be  quoted  : — 

(1)  A  distillery  yeast,  which  contained  Mycoderma  in  such  small 
amount  that  it  could  be  detected  only  with  difficulty  by  the  micro- 
scope, showed  a  very  strong  development  of  this  impurity  after 
treatment  by  Effront's  method.  (2)  Pure  cultures  of  Mycodermcu 
and  Bacterium  aceti  were  added  in  very  small  quantity  to  a  pure 
culture  of  a  distillery  yeast.  After  treatment  with  ammonium  fluoride^ 
the  Mycoderma  cells  were  found  to  have  multiplied  very  freely,  whilst 
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JBaderium  aceti  was  by  no  means  suppressed.  In  another  experiment 
BacieriuTYi  aceti  was  found  to  have  multiplied  considerably.  In  an 
experiment  with  a  pure  brewery  yeast  (low)  to  which  a  very  small 
quantity  of  Mycoderma  cerevisicB  was  added,  the  yeast  was  almost 
entirely  suppressed  by  the  latter  organism.  (3)  A  distillery  yeast 
which  gives  good  results  in  practice  was  mixed  with  20  per  cent,  of 
a  brewery  yeast  (low),  and  after  treatment  twice  by  EfEront's  method, 
the  distillery  yeast  was  completely  crowded  out  by  the  beer  yeast. 
(4)  In  another  mixture  of  an  excellent  distillery  yeast  with  a  small 
<|uantity  of  a  brewery  yeast  (high),  Sacch.  cerevisioe  /,  Hansen,  the 
latter  yeast  gained  the  upper  hand.  (5)  In  experiments  with  mixtures 
of  the  yeast  known  as  Carlsherg  II  with  small  quantites  of  Sacch. 
Pastoriaiius  III,  Hansen,  the  latter,  which  is  a  disease  yeast,  multi- 
plied considerably,  and  in  one  case  the  yeast  Carlsherg  II  almost 
completely  disappeared.  Similar  results  were  obtained  with  mixtures 
of  a  distillery  yeast  with  small  quantities  of  Sacch.  Pastorianus  III. 

The  above  results  show  that  treatment  by  Effront's  method  favours 
the  development  of  the  so-called  disease  yeasts,  of  Mycoderma,  of 
Vti'ewery  yeasts  when  present  in  distillery  yeasts,  and  finally  also  of 
Bacteriurti  aceti,  and  the  conclusion  cannot  be  too  strongly  empha- 
sised, that  the  employment  in  practice  of  hydrofluoric  acid  and  the 
fluorides  for  the  purification  and  preservation  of  yeast  is  attended 
with  very  great  danger.  A.  K.  M. 

Alcoholic  Fermentation  of  Jerusalem  Artichokes  under  the 
Influence  of  Pure  Yeast.  By  L.  L^vy  (Compt.  rerid.,  116,  1381 — 
1382). — An  extract  of  Jerusalem  artichokes  in  water  containing  0*2 
per  cent,  of  potassium  hydroo^en  tartrate  was  sterilised,  and  then 
mixed  with  pure  yeast  from  Eomane  Conti,  or  with  a  ferment  result- 
ing from  a  cultivation  of  this  yeast  on  an  infusion  of  barley.  Fer- 
mentation takes  place  rapidly  at  20 — 25°,  and  is  complete  in  about 
three  days.  The  chief  product  is  ethyl  alcohol  of  good  flavour, 
together  with  a  comparatively  small  quantity  of  aldehyde  and  a  still 
smaller  quantity  of  higher  alcohols.  In  the  quality  of  the  main 
product  and  the  low  proportion  of  the  head  and  tail  products,  fer- 
mentation with  pure  yeast  has  a  considerable  advantage  over  the 
ordinary  method.  C.  H.  B. 

Assimilation  of  Atmospheric  Nitrogen  by  Microbes.    By  S. 

WiNOGRADSKY  (Gompt.  rend.,  116,  1385 — 1388). — It  is  an  established 
fact  that  elementary  nitrogen  is  fixed  by  leguminous  plants  in  sym- 
biosis with  microbes,  and  by  mixtures  of  the  lower  organisms  inhabit- 
ing soils,  green  algas,  and  microbes.  But  the  power  of  nitrogen  fixation 
cannot  as  yet  be  ascribed  to  any  particular  kind.  In  the  experiments 
now  described,  cultivations  of  soil  organisms  were  made  in  nutritive 
solutions  (prepared  with  distilled  water,  specially  purified  salts,  and 
very  pure  dextrose),  in  closed  vessels,  the  air  of  which  was  purified 
by  means  of  potash  and  sulphuric  acid.  In  each  experiment,  gas  was 
liberated,  and  an  acid  (chiefly  butyric)  formed,  and  finally  masses  of 
matter  were  seen,  formed  by  a  large  bacillus,  and  frequently  contain- 
ing spores.     These  bacilli  were  conspicuous  by  their  normal  appear- 
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ance  and  the  relative  richness  of  their  development.  The  bacillus 
could  not  be  obtained  in  a  state  of  perfect  puritj,  but  the  two  others 
which  remained  with  them  were  quite  insignificant,  and  seem  to  be 
of  no  importance  as  far  as  the  present  investigation  is  concerned, 
inasmuch  as  they  only  develop  in  the  presence  of  combined  nitrogen. 

The  large  bacillus  resembles  Fitz's  B.  butylicus  in  many  respects, 
but  cannot  yet  be  stated  to  be  identical. 

The  following  figures  show  (1)  the  weight  of  dextrose  employed  (in 
£:rams)  in  the  experiments,  (2)  the  weight  of  nitrogen  given  (if  any), 
and  (3)  the  amount  of  free  nitrogen  fixed  (in  milligrams).  ■ 


Experiment : 

1.         2.         3.          4.          5.         6. 

7. 

8. 

9. 

10. 

11. 

Dextrose  . 

111-5        6         3        ? 

1 

1 

3 

6 

7 

Na  added . 

— . 

2-1 

— 

— 

— 

:N'2  fixed.. 

3-0     2-3     4-5     10-4    8-9     7-2 

2-7 

2-4 

8-1 

12-8 

u-e 

Experiment : 

12.      13.       14.        15.         16. 

17. 

18. 

19. 

20. 

21. 

Dextrose. . 

..       4       ?         4        5          2 

2 

2 

2 

2 

2 

Ns  added. . 

..      2-1     2-1      2-1      3-0      — 





1-8 

4-0 

3-3 

JSTa  fixed   .. 

..      8-4     5-6    14-3    12-5      3-1 

2-9 

2-5 

1-7 

0-6 

0-8 

The  question  arises  whether  there  is  any  relation  between  the 
amount  of  sugar  decomposed  and  the  nitrogen  fixed,  whether 
assimilation  can  take  place  at  the  expense  of  organic  matter  other 
than  sugar,  such  as  the  organic  matter  of  soils,  and  what  are  the 
most  favourable  conditions  for  nitrogen  fixation.  N.  H.  M. 

Assimilation  of  Carbonic  Anhydride  by  ChlorophylloTis 
Plants.  By  A.  Bach  (Compt.  rend.,  116,  1145— 1148).— Sulphurous 
acid,  when  exposed  to  sunlight,  decomposes  with  formation  of  sulph- 
uric acid,  water,  and  sulphur.  In  a  similar  manner,  carbonic  acid 
(H2CO3)  might  be  supposed  to  decompose  with  formation  of  a  com- 
pound, H2CO4  (which  would  be  the  acid  corresponding  with  Berthelot's 
anhydride,  CO3)  and  formaldehyde  [H2O  +  C].  The  acid,  as  soon  as 
formed,  would  decompose,  yielding  carbonic  anhydride  and  hydrogen 
peroxide  ;  the  presence  of  the  latter  in  plants  was  observed  by  Wurster 
(Abstr.,  1887,  295  ;  compare  also  Bokorny,  Abstr.,  1888,  751). 

The  following  experiments  were  made,  the  results  of  which,  if  not 
conclusive,  are,  at  least,  in  accordance  with  the  author's  theory  : — 

A  stream  of  pure  carbonic  anhydride  was  passed  through  two  flasks, 
each  containing  a  1-5  per  cent,  solution  of  uranium  acetate.  One  flask 
was  exposed  to  direct  sunlight ;  the  other  was  covered  with  black  paper 
to  exclude  light.  Some  more  of  the  solution  was  exposed  to  sunlight  in 
a  closed  flask.  The  contents  of  the  flask  containing  the  solution  treated 
with  carbonic  anhydride  and  exposed  to  sunlight  became  turbid  and 
more  or  less  greenish  in  about  20  minutes  ;  after  some  time,  there  was 
a  considerable  deposit,  which,  when  filtered  and  washed,  had  a  violet 
colour.  This  precipitate,  when  exposed,  became  yellow,  and  was 
transformed  into  a  mixture  of  uranous  and  uranic  hydroxides,  with  a 
trace  of  a  brownish  substance,  probably  uranium  peroxide.  The  solu- 
tions exposed  to  the  action  of  sunlight  alone  and  of  carb  onic  anhydride 
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alone  remained  unchanged.  The  reaction  is  explained  thus :  The- 
carbonic  acid  would  be  converted  into  aldehyde  and  percarbonic  acid, 
which  would  form  uranium  percarbonate  :  this  would  decompose  into- 
uranium  peroxide  and  carbonic  anhydride.  The  reduction  of  uranium 
peroxide  to  uranic  and  uranous  hydroxides  might  be  brought  about 
by  the  aldehyde.  A  separate  experiment  was  made,  in  which  uranium 
peroxide  was  exposed  to  the  action  of  hydrogen  peroxide  and  form- 
aldehyde ;  the  yellowish  precipitate  acquired  a  greenish  colour,  and 
was  finally  transformed  into  the  violet-brown  substance  soluble  in 
acetic  acid.  N.  H.  M. 

Condensation  of  Carbonic  Anhydride  under  the  Influence  of 
Sunlight.  By  A.  Bach  (Gompt.  rend.,  116,  1389  ;  compare  preceding 
abstract). — Solutions  of  dimethylaniline  dissolved  in  water  (20  parts), 
to  which  sulphuric  acid  (1  part)  had  been  added,  were  exposed  to 
sunlight  under  the  following  conditions: — No.  1,  in  an  open  flask. 
No.  2  was  exposed  in  a  flask  through  which  carbonic  anhydride  was 
being  passed.  No.  3,  like  No.  2,  but  wrapped  round  with  grey  filter  paper. 
After  a  lapse  of  two  hours,  30  c.c.  of  solution  was  removed  from  each 
flask  for  examination,  when  it  was  found  that  in  the  case  of  No.  1  no 
effect  had  been  produced  ;  in  No.  2  tetramethyldiamidophenylmethane 
was  produced  in  an  amount  sufficient  to  give  a  very  intense  reaction  ; 
in  No.  3  a  trace  of  this  compound  was  found.  The  result  shows  that 
the  carbonic  anhydride  had  been  converted  by  the  action  of  sunlight 
into  aldehyde,  which  reacted  with  dimethylaniline,  yielding  the  above 
tetramethyl  compound.  The  reaction  is  of  extreme  delicacy,  and  is 
shown  in  all  degrees  of  intensity  according  to  the  amount  of  light 
employed.     An  ordinary  gas  flame  is  sufficient.  N.  H.  ^I. 

Iron  in  Plants.  By  A.  Molisch  (Bied.  Centr.,  22,  336—338; 
from  Bot.  Centr..,  50,  370). — Iron  occurs  in  plants  partly  in  a  loose 
form  (when  it  may  be  extracted  by  means  of  acid)  and  partly  in  closer 
union  with  the  plant,  so  that  it  can  only  be  detected  in  the  ash. 
Algae  and  fungi  seldom  contain  any  considerable  amount  of  iron  which 
may  be  directly  extracted  with  acid,  but  large  quantities  are  found  in 
certain  lichens.  Some  mosses  (Fontiiialis  and  Miliachoferia)  are  rich 
in  iron.  The  deposits  occur  chiefly  in  the  membrane,  and  sometimes 
impart  a  brownish  colour  to  the  older  leaves.  Iron  is,  however,  not 
necessary  for  the  growth  of  these  mosses.  A  remarkable  case  of  iron 
accumulation  is  the  fruit  shell  of  Trapa  natans,  the  ash  of  which  con- 
tains 68  per  cent,  of  ferric  oxide. 

Insoluble  iron  is  of  very  general  occurrence  in  plants.  As  regards 
iron  bacteria,  the  author  does  not  attach  the  same  importance  to  iron 
as  Winogradsky,  but  considers  it  to  be  unnecessary  for  the  bacteria^ 
and  of  no  more  importance  than  the  deposition  of  silica  in  grasses. 
In  the  examination  of  34  samples  of  bog  iron  ore  from  various  mines, 
there  were  only  two  cases  where  considerable  quantities  of  iron 
bacteria  were  found,  a  result  not  in  favour  of  Winogradsky's  assump- 
tion that  these  ores  were  produced  by  the  bacteria. 

Carefully  executed  investigations  on  chlorophyll  furnished  results 
which  indicated  that  chlorophyll  does  not   contain  iron.     Chlorose 
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occurs  as  a  symptom  of  a  disease  produced  by  abnormal  nutrition. 
Iron  is  as  necessary  for  fungi  as  for  green  plants.  Results  contrary 
to  this  were  due  to  the  fact  that  the  nutritive  solutions  employed  were 
never  quite  free  from  iron,  and  that  fungi  are  able  to  appropriate  the 
smallest  amounts  of  it.  N.  H.  M. 

Migration  of  the  Starch  of  Potatoes  in  the  Tubers.     By  A. 

GiRARD  (Compt.  rend.,  116,  1148 — 1151). — Prunet  has  already  showed 
that  the  parts  of  sprouted  tubers  where  the  young  shoots  start 
•are  especially  rich  in  starch,  and  that  there  may  be  a  difference  of  as 
much  as  4*2  per  cent,  in  the  amount  of  starch  of  sprouted  and  non- 
tsprouted  tubers.  He  concluded  that  during  germination  the  nutritive 
matters  migrate  to  the  parts  where  new  life  is  manifested.  A  similar 
migration  produced  by  the  dry  weather  of  1892,  but  much  more  ex- 
tensive, was  observed  in  the  study  of  seed  potatoes.  The  drought  lasted 
until  July  (when  the  tubers  form),  and,  with  slight  interruptions,  into 
the  middle  of  August.  Regularly  formed  tubers  were  produced,  but 
weighing  only  50  to  60  grams.  The  abundant  rain  of  the  next  two 
months  caused  the  tubers  to  develop  suddenly ;  at  the  top  of  each, 
the  terminal  bud  gave  rise  to  an  often  enormous  shoot  (increasing  the 
weight  to  as  much  as  300  or  400  grams).  On  separating  some  ol 
these  hour-glass  shaped  tubers  into  two  parts  and  determining  the 
starch  in  both  parts,  a  difference  of  as  much  as  12 — 13  per  cent,  was 
found ;  the  original  tubers  played  the  part  of  seed  potatoes,  and  gave 
Tip  the  greater  part  of  their  starch  to  the  newly  developed  portions. 
This  migration  of  starch  was  fully  coniirmed  by  the  microscopical 
examination  of  the  different  parts  of  the  tubers.  Taking  a  section  of 
the  tubers,  it  was  found  that  near  the  umbilicus  the  cells  were  free 
from  starch,  at  half  the  length  some  grains  of  starch  were  found, 
whilst  at  the  top  the  cells  abounded  in  starch.  Moreover,  a  zone  was 
found  in  which  the  few  remaining  grains  were  undergoing  solution 
previous  to  their  departure.  N.  H.  M. 

Occurrence  of  Betaine  and  Choline  in  Wormseed  (Arte- 
misia Gallica,  Wild.).  By  E.  Jahns  (JBer.,  26,  1493— 1496).— The 
finely-divided  seeds  are  extracted  with  hot  water,  the  solution  treated 
with  lead  acetate  and  soda  and  subsequently  with  chloroform ;  the 
iDases  are  then  precipitated  from  the  aqueous  solution  with  potassium 
bismuthiodide  in  presence  of  sulphuric  acid,  the  precipitate  is  digested 
with  recently  prepared  silver  carbonate  and  water,  and  the  compounds 
are  separated  by  means  of  absolute  alcohol,  in  which,  at  ordinary 
temperatures,  choline  hydrochloride  is  readily  soluble,  whilst  betaine 
hydrochloride  scarcely  dissolves. 

The  bases  were  identified  by  their  own  properties  and  by  those  of 
their  aurochlorides  and  platinochlorides. 

Betaine  platinochloride  is  deposited  in  anhydrous  needles  and  also 
in  tabular  crystals  containing  3H2O,  instead  of  4  mols.  as  stated  by 
Liebreich.  The  seeds  contained  about  0*5  per  cent,  of  betaine  and 
01  per  cent,  of  choline.  J.  B.  T. 
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Soil  and  Nitrification.  By  P.  P.  DehIsrain  (Compt.  revel,  116, 
1091 — 1097). — Drainage  from  unmannred  land,  and  land  which  was 
manured  with  60,000  kilos,  of  farmyard  manure  per  hectare,  con- 
tained the  following  amounts  of  nitric  nitrogen  (kilos,  per  hectare)  : — 

Spring.       Summer.      Autumn.       Winter. 

Unmanured 28-87         1521         31-69         15-17 

Manured 52-21         2479         42-89         19-44 

In  practical  agriculture,  only  a  portion  of  this  nitrogen  is  ntilised ; 
wheat  and  oats  take  up  the  nitrates  formed  in  the  spring,  root  crop.s 
that  formed  in  the  summer ;  the  nitrates  formed  in  the  antnmn  and 
winter  are  lost. 

In  1891,  large  vessels  were  filled  with  soil  from  "Vauteuil  (Seine- 
et-Marne),  and  the  drainage  from  the  soils  collected  and  examined. 
The  following  amounts  of  nitric  nitrogen  were  obtained  per  cubic 
metre  of  soil. 

IS'o.  1.  :?Nro.  2. 

24th  March,  1891 584  grams         539  grams. 

7tli  April,       „     664       „  466       „ 

Other  soils  examined  in  1892  gave  884  grams  and  440  grams  of  nitric 
nitrogen  per  cubic  metre  in  July,  and  250  and  285  grams  six  weeks  later. 
It  was  found  that  soils  give  much  greater  amounts  of  nitrates  when 
fresh  than  w^hen  kept  for  some  time  ;  thus  soil  from  Wardrecques  gave 
116  grams  of  nitric  nitrogen  in  1890,  and  only  33  grams  in  1891  ; 
whilst  soil  from  Blaringhem  gave  108  (in  1890)  and  39  grams  (in 
1891).  The  effect  of  stirring  on  the  production  of  nitrates  was  next 
studied.  Whilst  100  grams  of  soil  which  was  not  touched  gave  only 
2  milligrams  of  nitric  nitrogen,  similar  soil  kept  stirred  for  the 
same  time  (1st  November  to  loth  December)  gave  amounts  varying 
from  39  to  71  milligrams.  The  soils  yielded  drainage  in  February 
and  March  which  contained  per  cubic  metre  of  drainage  water  the 
following  amounts  of  nitric  nitrogen  : — 

Soil  not  stirred 18-8  scrams. 

Soil  stirred 1340-0  "    „ 

Nitrification  Avas  thus  enormously  increased  by  stirring  the  soil.  In 
order  to  ascertain  whether  the  time  of  the  year  had  any  effect  on  the 
energy  of  the  nitrification,  fresh  samples  of  soil  were  taken  in 
different  months.  Soils  taken  in  November  nitrified  with  great 
energy,  whilst  samples  of  the  same  soil  taken  in  January  and  March, 
and  kept  at  a  very  favourable  temperature,  gave  at  the  most  only 
half  as  much  nitric  acid  as  the  samples  taken  in  November.  The 
energy  of  the  nitrifying  organisms  thus  varies  with  the  season. 

A  hectare  of  soil  0'09  metre  deep  would  weigh  about  1000  tons  or 
10,000,000  times  100  grams.  Calculating  the  results  obtained  with 
100  grams  to  a  hectare  of  soil,  the  amounts  of  nitric  nitrogen  would 
be  440  and  710  kilos,  respectively,  or  from  four  to  six  times  as  much 
as  is  required  in  practice. 

After  discussing  the  usual  method  of  working  the  soil,  the  author 
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expresses  tlie  opinion  that,  witli  more  suitable  implements  for  the 
trituration  of  the  soil,  a  more  vigorous  nitrification  could  be  induced, 
analogous  to  that  obtained  in  the  laboratory.  N".  H,  M. 


Analytical    Chemistry. 


Distillation  Apparatus  for  Analysis.  By  M.  Muller  (Zeit. 
angw.  Chem.,  1898,  229 — 230). — When  estimating  nitrogen  by  the 
Kjeldahl  process,  it  is  of  great  importance  that  no  fixed  alkali  shall 
find  its  way  into  the  distillate.  The  author  agrees  that  the  apparatus 
now  in  use  are  trustworthy  enough  when  the  distillation  proceeds 
quietly,  but  considers  that  when  the  liquid  boils  briskly,  a  source  of 
error  through  spirting  may  be  introduced. 

The  author  connects  the  distilling  flask,  which  is  fitted  with  a 
doubly  perforated  india-rubber  cork,  with  a  pipette-like  apparatus, 
one  end  of  which  is  suitably  bent  and  connected  with  the  condenser. 
The  lower  end  is  bent  twice  at  right  angles,  and  connected  by  means 
of  an  india-rubber  joint  with  a  narrow  tube  which  reaches  nearly  to 
the  bottom  of  the  distilling  flask.  At  a  short  distance  from  the 
bottom  of  the  70  c.c.  pipette  is  fixed  a  rectangular  wide  tube,  w^hich 
just  reaches  down  to  the  top  of  the  distilling  flask  and  admits  the 
amnioniacal  steam.  A  portion  of  the  steam  keeps  on  condensing  in 
the  pipette,  and  runs  back  into  the  distilling  flask,  carrying  with  it 
any  trace  of  fixed  alkali  which  has  spirted  over.  L.  de  K. 

Estimation  of  Small  Quantities  of  Combustible  Gas  mixed 
with  Air.  By  H.  Le  Chateliek  (Ann.  Chivi.  Phys.  [6],  29,  289 — 
320). — In  order  to  assure  safety  in  coal  mines,  the  "  fire  damp  "  must 
be  diluted  with  air  by  means  of  efficient  ventilation.  The  air  leaving 
the  mine  ought  not  to  contain  more  than  0*5  per  cent,  by  volume  of 
"  fire  damp."  In  order  to  regulate  this  ventilation,  it  is  necessary  to 
know  the  quantity  of  fire  damp  which  is  evolved  in  a  given  time ; 
and  to  arrive  at  this,  the  volume  of  the  air  circulating  within  the 
mine  and  the  percentage  of  "  fire  damp  "  which  it  contains  must  be 
ascertained.  The  first  of  these  determinations  needs  no  remarks. 
To  accomplish  the  second,  the  author  describes  the  following  method, 
which  occupies  the  first  section  of  the  paper.  Pure  air  may  be 
rendered  inflammable  by  adding  to  it  6  per  cent,  by  volume  of 
methane,  but  obviously  it  will  be  necessary  to  add  a  less  quantity  of 
methane  in  order  to  render  air  inflammable  which  already  contains 
*•  fire  damp."  The  principle  of  this  method  has  already  been  made 
use  of  by  Schaw,  but  he  did  not  succeed  in  solving  the  practical 
difficulties  of  the  problem.  The  author  has  obtained  estimations 
which  are  accurate  to  0*1  per  cent.  He  employs  a  graduated  glass 
eprouvette  of  special  construction,  in  which  the  combustible  mixture 
is  prepared. 

In  the  second  section  of  the  paper,  another  method  of  estimating 
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the  percentage  of  cornbnstible  gas  mixed  with  air  is  described,  which 
/depends  on  the  combustion  of  the  mixture  in  contact  with  incan- 
descent wires.  A.  R.  L. 

Volumetric  Estimation  of  Free  Chlorine.  By  C.  FKiEDHEiit 
(^Zeit.  anorg.  Chem.,  4,  145 — 150). — It  is  well  known  that  when  this 
estimation  is  carried  oat  by  adding  chlorine  water  to  sodium  carbon- 
ate solution,  then  adding  potassium  iodide,  and  titrating  the  liberated 
iodine  with  thiosulphate,  the  obtained  results  are  too  low.  This  is 
not  through  the  formation  of  iodite  or  iodate,  because,  although  more 
iodine  may  be  liberated  by  acidifying  the  mixture  after  finishing  the 
first  titration,  the  total  amount  liberated  is  still  less  than  is  equi- 
valent to  the  chlorine  taken.  Accurate  results  are,  however,  obtained 
if  the  chlorine  is  absorbed  in  sodium  carbonate,  the  solution  added  to 
another  of  potassium  iodide  containing  excess  of  sulphuric  acid,  and 
the  liberated  iodine  then  titrated.  The  real  reason  of  the  discrepancy 
above  noticed  is  that,  in  alkaline  solution,  the  thiosulphate  is  in  part 
■oxidised  to  sulphate,  instead  of  exclusively  to  tetrathionate. 

C.  F.  B. 

Specific  Gravity  of  Solutions  of  Bleaching  Powder.  By  Gr. 
Lunge  and  F.  Bachofen  {Zeit.  angiv.  Chem.,  1893,  326 — 328). — The 
•authors  have  constructed  a  useful  table  giving  the  amount  of  avail- 
able chlorine  corresponding  with  the  specific  gravity  of  solutions  of 
bleaching  powder.  The  specific  gravity  was  taken  by  means  of  a 
delicate  hydrometer,  showing  a  difference  of  0*0005  at  a  temperature 
of  15°.  The  chlorine  was  then  at  once  estimated  by  Penot's  arsenic 
method,  which  was  checked  by  Lunge's  hydrogen  peroxide  process. 
When  the  amount  of  chlorine  is  large,  the  specific  gravity  process 
may  be  taken  to  be  accurate  within  0*05  gram  of  chlorine  per  litre ; 
■when  small,  within  0*02  gram.  L.  de  K. 

Estimation  of  Iodine  in  Haloid  Salts  by  the  Action  of 
Arsenic  acid.  By  F.  A.  Gooch  and  P.  E.  Browning  (Zeit.  anorg. 
Chem.,  4,  178 — 185). — The  authors  draw  attention  to  the  similarity 
between  the  method  recently  published  by  Friedheim  and  Meyer 
(this  vol.,  ii,  183)  and  that  originated  by  themselves  (Abstr,,  1890, 
1186).  They  point  out  that  Friedheim  and  Meyer  ought  to  have 
obtained  better  results  than  they  have  published  ;  the  purity  of  their 
reagents  is  suspected,  and  doubt  is  cast  on  the  retention  of  bromine 
-and  chlorine  in  the  retort  while  distilling  over  the  iodine,  if  these 
•exceed  the  limits  first  laid  down  by  the  authors.  A.  Gr.  B. 

Estimation  of  Fluorine  in  Combustible  Gases.  By  M. 
Meslans  (Bull.  Soc.  Chim.  [3],  9,  109 — 111). — A  measured  volume 
-of  the  gas,  usually  an  organic  fluoride,  is  passed  into  the  centre  of  a 
glass  flask  of  some  500  c.c.  capacity  through  a  glass  tube  terminating 
in  a  platinum  one,  beneath  which  a  platinum  spiral,  heated  by  an 
•electric  current,  is  arranged.  The  flask  contains  a  known  volume  of 
standard  potash,  and  has  been  previously  filled  with  oxygen  under 
slightly  diminished  pressure.  The  gas  burns  on  meeting  the  incan- 
descent spiral,  and  the  fluorine  contained  in  it  forms  hydrogen  fluoride, 
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which  is  at  once  absorbed  by  the  potash  solution ;  the  excess  of  the 
latter  is  determined  by  titration,  or  lime  water  may  be  used  instead 
of  potash,  and  the  resulting  calcium  fluoride  weighed.         C.  F.  B.. 

Estimation  of  Phosphorus  in  Soils.  By  A.  Carnot  (Bull  Socr 
Chim.  [3],  9,  343— 346).— 10  grams  of  sifted  soil,  dried  at  100°,  is 
charred  if  much  organic  matter  be  present,  moistened  first  with  water 
and  then  with  nitric  acid  until  there  is  no  more  effervescence,  and  finally 
digested  with  10  c.c.  of  nitric  acid  for  two  hours  at  about  100°  with 
frequent  stirring  and  addition  of  fresh  acid  to  replace  that  which  has 
been  evaporated.  The  mass  is  washed  on  to  a  filter  with  hot  water^ 
the  filtrate  evaporated  to  a  volume  of  50  c.c,  and  5  c.c.  of  concen- 
trated nitric  acid,  together  with  0'5  gram  of  chromic  acid  crystals^;, 
are  added  ;  the  dish  is  then  covered  with  a  clock  glass,  and  its  contents- 
heated  to  l3oiling  for  half  an  hour.  5  grams  of  ammonium  nitrate^ 
and  50  c.c.  of  ammonium  molybdate  solution  are  next  added,  and  the- 
liquid  kept  at  a  temperature  of  about  100°  for  an  hour,  at  the  end  o& 
which  time  the  phosphoric  acid  will  have  been  completely  preci- 
pitated. The  ammonium  molybdate  solution  is  prepared  by  dissolving 
150  grams  of  the  crystallised  salt  in  a  litre  of  water,  and  pouring  the 
solution  into  a  litre  of  nitric  acid  of  sp.  gr.  1-20  ;  after  the  liquid  has 
been  kept  at  60°  for  three  or  four  days,  it  is  decanted  from  the 
deposit.  The  precipitate  is  washed  by  decantation  twice  with  wateF 
containing  one-fifth  of  its  volume  of  ammonium  molybdate  solution, 
the  washings  being  passed  through  a  small  filter,  and  dissolved  iii 
30  c.c.  of  ammonia  diluted  with  an  equal  bulk  of  warm  water.  Th^ 
solution,  which,  together  with  the  washings,  measures  80  c.c,  is  now 
neutralised  with  nitric  acid,  care  being  taken  that  the  temperafcure- 
does  not  rise  above  40°.  When  the  yellow  precipitate  ceases  tov 
redissolve  on  agitating  the  liquid,  a  mixture  of  3  cc  of  pure  nitria- 
acid,  4  or  5  cc  of  water,  and  the  same  quantity  of  molybdate- 
solution  is  added.  After  the  precipitate  has  settled  for  two  hours,  it- 
is  filtered  through  a  weighed  filter,  washed  first  with  water  contain- 
ing 1  per  cent,  of  nitric  acid  and  finally  with  a  little  pure  water^., 
dried  at  100",  and  weighed.  The  weight  of  the  precipitate  multiplied 
by  the  factor  0*0373  gives  the  quantity  of  phosphoric  acid  contained 
in  the  10  grams  of  soil. 

The  author  has  convinced  himself  that  the  second  precipitation  of" 
the    yellow    precipitate    renders    unnecessary    the   tedious    process,, 
generally  adopted,  of  rendering  the  silica  of  the  soil  insoluble;  the 
introduction  of  sodium  silicate  into  the  solution  did  not  appreciabl^- 
alter  the  percentage  of  phosphoric  acid  found.  A.  Gr..  B.. 

Estimation  of  Phosphoric  acid  as  Magnesium  Pyrophosphater. 
By  H.  Neubauer  (Zeit.  anorg.  Chem.,  4,  251 — 266;  compare  this 
vol.,  ii,  236). — Ammonium  magnesium  phosphate  varies  in  composi- 
tion with  the  conditions  under  which  it  is  precipitated,  and  three 
cases  may  be  recognised  : — (1)  When  the  precipitate  is  formed  in  a 
neutral  or  ammoniacal  solution,  which  does  not  contain  an  excess  of 
magnesium  salt.  In  this  case  the  ammonium  salts  present  so  affecfc. 
the  precipitate  that  it  contains  less  magnesia  than  is  required  for  the 
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•normal  salt ;  this  entails  a  loss  of  phosphoric  acid  when  the  precipi- 
tate is  ignited.  (2)  When  the  precipitate  is  thrown  down  bj  the 
addition  of  an  excess  of  magnesium  salt,  no  excess  of  ammonia  being 
present.  In  this  case,  normal  ammonium  magnesium  phosphate  is 
produced,  and  the  analytical  results  are  correct.  (3)  When  the  pre- 
cipitate is  thrown  down  by  an  excess  of  magnesium  salt  in  the 
presence  of  an  excess  of  ammonia.  In  this  case  the  precipitate 
contains  more  magnesia  than  is  required  for  the  normal  salt,  and  the 
analytical  results  are  too  high. 

The  author  recommends  the  following  method  : — The  separation  of 
the  ammonium  phosphomolybdate  is  effected  as  usual,  care  being 
taken  that  precipitation  of  free  molybdic  acid  is  avoided.  The  pre- 
cipitate is  dissolved  in  100  c.c.  of  cold  2|  per  cent,  ammonia  solution, 
•and  the  phosphoric  acid  precipitated  by  dropping  in,  with  constant 
stirring,  as  many  c.c.  of  magnesia  mixture  (55  grams  of  crystallised 
magnesium  chloride  and  70  grams  of  ammonium  chloride  dissolved  in 
1  litre  of  2-^  per  cent,  ammonia  solution)  as  there  are  centigrams  of  phos- 
phoric anhydride  present.  At  least  one  minute  should  be  occupied  in 
adding  10  c.c.  of  the  magnesia  mixture.  After  the  precipitation,  the 
liquid  is  vigorously  stirred,  and  left  for  at  least  three  hours,  when 
the  precipitate  is  collected  and  washed  with  2^  per  cent,  ammonia 
water  until  the  chlorine  reaction  has  disappeared.  The  dried  filter  is 
transferred,  with  the  precipitate,  to  a  platinum  crucible,  and  burnt,  the 
temperature  being  gradually  raised  to  a  medium  red  heat  until  the 
precipitate  is  quite  white.  Ignition  over  the  blowpipe  until  the  weight 
is  constant  is  necessary.  To  the  weight  of  the  magnesium  pyrophos- 
phate must  be  added  a  correction  for  the  loss  on  ignition  ;  a  table  is 
given  which  shows  the  milligrams  to  be  added  to  quantities  of  pyro- 
phosphate from  001  to  0'35  gram ;  in  the  last  case,  the  correction 
amounts  to  11  milligrams.  A.  G.  B. 

Volumetric  Estimation  of  Phosphoric  acid.  By  A.  F.  Holle- 
HAN  (Bee.  Trav.  Chim.,  12,  1 — 11). — Various  volumetric  methods 
hitherto  employed  are  enumerated,  discussed,  and  rejected  as  unsatis- 
factory. The  following  method  is  then  proposed: — In  a  flask  of 
200  c.c.  capacity  are  placed  50  c.c.  of  the  liquid  to  be  analysed 
(which  should  not  contain  more  than  02  gram  of  phosphoric  acid), 
10  c.c.  of  a  normal  solution  of  sodium  acetate,  and  then  a  slight 
excess  of  decinormal  silver  nitrate  (4*5  c.c.  for  every  0"01  gram  V^O,^ 
supposed  to  be  present).  The  solution  is  then  neutralised  with  N/lO 
soda,  the  amount  required  having  been  determined  by  previously 
titrating  10  c.c.  of  the  liquid  to  be  analysed,  using  phenolphthalein 
as  indicator ;  five  times  this  amount  is,  of  course,  taken,  or,  better, 
five  times  less  ^  c.c.  The  phosphoric  acid  is,  in  the  presence  of 
sodium  acetate,  completely  precipitated  as  silver  phosphate,  and  the 
excess  of  silver  is  determined  by  diluting  the  mixture  to  200  c.c, 
filtering,  and  titrating  100  c.c.  of  the  filtrate  with  thiocyanate  accord- 
ing to  Volhard's  method.  The  results  agree  well  with  those  obtained 
gravimetrically.  Sulphuric  and  nitric  acids  may  be  present,  but  not 
hydrochloric.  Alkali  and  alkaline-earth  metals  may  be  present, 
but  not  heavy  metals.     If  iron  and  aluminium  are  present^  100  c.c.  is- 
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precipitated  with  20  c.c.  o£  normal  sodium  acetate,  the  phosplioric 
acid  is  determined  in  50  c.c.  of  the  filtrate,  and  the  precipitate  of  iron 
tind  aluminium  phosphates  is  ignited  and  weighed,  and  its  weight, 
multiplied  by  0*45/2,  is  added  to  the  weight  of  phosphoric  anhydride 
found  volumetrically.  If  ammonia  is  present,  it  must  be  removed 
by  boiling  with  soda,  as,  otherwise  it  affects  the  titration  with  phenol- 
phthalein.  C.  F.  B. 

Estimation  of  Boric  acid.  By  A.  K.  Reischle  (Zeit.^  anorg. 
Chem.j  4,  111 — 116). — Several  of  the  methods  hitherto  used  have 
been  examined  and  found  defective ;  the  following  is  recom- 
mended. The  substance  is  slowly  warmed  in  a  platinum  crucible 
with  six  times  its  weight  of  resublimed  ammonium  fluoride,  when 
ammonium  borofluoride  volatilises.  After  cooling,  the  residue  is 
treated  with  strong  sulphuric  acid,  evaporated  to  dryness,  and 
ignited.  From  the  difference  in  weight  of  the  sulphate  found  and 
borate  taken,  the  amount  of  boric  acid  originally  present  niay  be 
calculated.  The  results  are  accurate ;  with  borax  they  varied  from 
99*6  to  99*9  (in  one  case  99*3)  per  cent,  of  the  theoretical ;  in  the  case 
of  a  mixture  of  freshly-ignited  lime  with  boric  acid,  from  100"3  to  100*5 
(in  one  case  98*5)  per  cent.  C.  F.  B. 

Analysis  of  Silicates  by  Deville's  Method.  By  F.  Glinka  (/. 
Uuss.  Ohem.  Soc,  24,  456 — 458). — The  author  uses  Deville's  method 
of  silicate  analysis  in  preference  to  those  usually  employed,  as  it 
admits  of  the  determination  of  silica,  alumina,  and  alkalis  in  one 
portion  of  material ;  he  considers  it  specially  applicable  to  soda 
felspars.  A  weighed  quantity  of  powdered  albite  is  mixed  with  the 
same  weight  of  pure  powdered  calcium  carbonate  in  a  small  platinum 
crucible,  which  is  carefully  heated  first  over  a  Miincke  burner,  and 
finally  over  the  blowpipe,  the  heat  being  very  gradually  applied, 
until  at  last  the  whole  mass  has  fused  to  a  homogeneous  liquid,  which 
is  kept  fused  for  10 — 15  minutes.  On  cooling,  the  melt  can  be 
easily  decomposed  by  means  of  nitric  or  hydrochloric  acid.  The 
analysis  is  then  conducted  in  the  ordinary  manner. 

The  calcium  carbonate  employed  was  prepared  by  dissolving 
marble  in  nitric  acid,  evaporating  to  drive  oft'  the  acid,  dissolving  in 
water,  and  precipitating  with  ammonium  carbonate.  The  filtered 
and  carefully- washed  precipitate  was  dried  first  at  the  ordinary  tem- 
perature, and  finally  at  130 — 150°.  J.  W. 

Estimation  of  Carbon  in  Iron  and  Steel.  By  0.  Petteesson* 
and  A.  Smett  (Zeit.  anorg.  Ghem.,  4,  305 — 308). — This  method  has 
already  been  described  (Abstr.,  1890,  1027) ;  it  is  now  proposed  to 
absorb  the  sulphurous  anhydride  by  solid  chromic  acid,  and  to  pass 
the  gas  over  red-hot  copper  oxide  before  it  is  absorbed  by  the  baryta 
water,  in  order  to  burn  any  hydrocarbons.  A  convenient  form  of 
apparatus  is  figured.  A.  G.  B. 

Estimation  of  Carbon  in  Steel.  By  R.  Lorenz  (Zeit.  angw, 
Chem.,  1893,  313—324,  395—397,  411— 414).— The  author  criticises 
the  various  processes  in  use  for  the   estimation  of  carbon  in  steel, 
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and  comes  to  the  conclusion  that  when  accurate  results  are  wanted^ 
the  carbon  should  be  estimated  by  direct  combustion. 

This  process  is  not  new,  having  been,  in  fact,  employed  and  recom- 
mended by  Regnault.  But,  after  investigation  by  many  eminent 
chemists,  it  has  been  practically  abandoned,  as  the  results  obtained 
■were  generally  below  the  truth. 

The  author  has  now  revived  the  process.  The  finely  divided 
sample  is  mixed  in  a  porcelain  boat  with  fused  and  powdered  lead 
chromate.  The  boat  is  placed  inside  a  long  porcelain  tube,  which  is 
now  put  in  a  specially  constructed  furnace,  previously  described  by 
the  author,  a  modification  of  the  well-known  Glaser  furnace,  by 
means  of  which  a  powerful  white  heat  can  be  obtained. 

The  sample  is  burnt  in  a  current  of  pure  and  dry  oxygen,  whicb 
then  passes  over  red-hot  copper  oxide,  contained  in  a  second  porcelain 
boat,  heated  in  an  ordinary  gas  combustion  furnace.  The  carbonic 
anhydride  formed  by  the  combustion  of  the  steel  is  passed  through  a 
series  of  soda-lime  absorption  tubes,  and  finally  weighed, 

L.  DE  K. 

Volumetric  Estimation  of  Copper,  Iron,  and  Antimony,  and 
of  Zinc  in  Zinc  Powder.  By  F.  Jeax  (Bull.  Soc.  Chim.  [3],  256 — 
258). — The  method  described  for  the  estimation  of  copper  is  that 
devised  by  Weil  in  1869,  which  consists  in  titrating  a  boiling  solution 
of  cupric  salt,  in  the  presence  of  a  large  excess  of  hydrochloric  acid, 
with  stannous  chloride.  Stannous  chloride  (4*5  —  5  grams)  is  dis- 
solved in  water  (100  grams),  and  hydrochloric  acid  (30  grams) 
added.  The  titration  is  conducted  in  a  flask  of  w^hite  glass,  in  the 
presence  of  0*25  gram  of  hydrochloric  acid ;  the  stannous  chloride  is 
added  drop  by  drop  to  the  boiling  solution  until  the  colour  is  quite 
destroyed.  Ferric  chloride  may  be  titrated  in  like  manner.  To 
estimate  iron  and  copper  in  the  presence  of  each  other,  the  volume  of 
stannous  chloride  solution  necessary  for  the  reduction  of  the  two 
salts  is  first  ascertained,  the  copper  is  then  precipitated  by  boiling 
the  solution  with  granulated  zinc,  and  the  iron  titrated  alone. 
Antimony  perchloride  may  also  be  titrated  with  stannous  chloride. 
To  estimate  antimony  and  copper  in  a  solution  containing  both  metals, 
the  two  are  first  titrated  together,  the  copper  is  then  reoxidised  by  a 
current  of  air  or  by  potassium  permanganate,  and  the  solution  again 
titrated. 

•When  zinc  pow^der  is  treated  with  an  excess  of  a  neutral  solution  of 
copper  of  known  titre,  an  equivalent  amount  of  copper  is  precipitated, 
and  by  titrating  the  excess  with  stannous  chloride  solution,  the  per- 
centage of  zinc  may  be  estimated.     Test  analyses  are  not  given. 

A.  R.  L. 

Separation  of  Metals  in  Alkaline  Solution  by  Hydrogen 
Peroxide.  By  P.  Jannasch  {Ber.,  26,  1496 — 1499 ;  compare  Abstr., 
1892,  537). — Separation  of  Lead  from  Silver. — About  0-5  gram  of  each 
of  the  nitrates  is  dissolved  in  water  (50  c.c),  the  solution  acidified 
-with  concentrated  nitric  acid  (2  c.c),  and  treated  at  ordinary  tempe- 
ratures with  a  mixture  consisting  of  15 — 20  c.c.  of  hydrogen  peroxide 
(2  per  cent.)  and  15  p.c.  of  concentrated  ammonia ;  saturated  solution 
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of  ammonium  carbonate  (5  c.c.)  is  then  added,  the  brownish-yellow 
lead  oxide  is  separated,  washed  with  dilute  ammonia,  then  with  water, 
and  ignited  in  a  platinum  crucible  which  is  placed  in  an  air-bath,  the 
residue  is  treated  with  nitric  acid,  the  nitrate  dissolved  in  water,  the 
solution  evaporated  to  dryness,  and  the  residue  weighed  after  fusion. 

The  filtrate  containing  the  silver  is  evaporated  until  free  from 
ammonia,  acidified  with  nitric  acid,  and  the  silver  determined  in  the 
usual  manner. 

The  lead  may  also  be  precipitated  with  hydrogen  peroxide,  in  pre- 
sence of  ammonium  sulphate,  in  salphuric  acid  solution,  but  greater 
attention  requires  to  be  paid  to  the  strength  of  the  various  reagents. 

Separation  of  Silver  from  Bismuth. — This  is  effected  in  a  similar 
manner  to  the  preceding;  the  addition  of  ammonium  carbonate  is 
unnecessary. 

The  numerical  results  show  that  a  considerable  degree  of  accuracy 
can  be  attained  by  this  method  of  separation.  J.  B.  T. 

Separation  of  Lead  from  Silver  in  Ammoniacal  Solution  by 
means  of  Chromic  acid.  By  P.  Jannasch  {Ber.,  26,  1500 ;  com- 
pare preceding  abstract). — The  mixed  nitrates  (0'5 — 0*6  gram  of 
each)  are  dissolved  in  water  (100  c.c),  dilute  nitric  acid  (2  c.c.)  is 
added,  and  the  liquid  boiled  in  a  porcelain  dish;  boiling  10  per  cent, 
solution  of  potassium  dichromate  (6  c.c.)  is  then  added,  and  after- 
wards dilute  (1  :  3)  ammonia  (15  c.c.)  ;  the  precipitate  is  heated  on 
the  water-bath  for  15 — 20  minutes,  allowed  to  cool,  filtered,  and 
washed,  first  with  dilute  ammonia,  and  finally  with  water.  The  silver 
is  determined  in  the  filtrate  by  the  ordinary  method. 

The  accuracy  of  the  method  is  shown  by  numerical  results. 

J.  B.  T. 

Analysis  of  Impure  Galena,  and  a  Method  of  estimating 
Copper  and  Zinc.  By  F.  Jean  {Bull.  Sac.  Chim.  [3],  9,  253— 
258). — 25 — 30  grams  of  the  mineral,  finely  pulverised  and  passed 
through  a  silk  sieve,  are  boiled  for  an  hour  in  a  porcelain  capsule 
with  a  concentrated  solution  of  sodium  sulphide,  to  which  sulphur  is 
added,  the  water  being  replaced  at  intervals  as  it  evaporates.  The 
liquid  is  now  diluted  with  water,  and  after  a  while  the  clear  solu- 
tion is  decanted,  and  the  insoluble  matter  washed  by  decantation. 
The  solution  is  acidified,  and  the  precipitated  sulphides  of  antimony 
and  arsenic  collected,  dried,  and  weighed ;  when  their  amount  is  large, 
an  aliquot  portion,  or  when  otherwise,  the  whole,  is  treated  with  aqua 
pegia  at  a  moderate  temperature,  and  the  solution  filtered  from, 
sulphur,  the  latter  being  again  treated  with  aqua  regia.  The  united 
liquids  are  concentrated,  boiled,  with  the  addition  of  hydrochloric 
acid,  until  chlorine  is  no  longer  evolved,  and  made  up  with  water  to 
100  c.c.  The  antimony  is  then  estimated  in  25  c.c.  of  the  solution 
by  titrating  it  with  a  standard  solution  of  stannous  chloride,  in  the 
presence  of  10  c.c.  of  a  solution  of  copper  sulphate  containing  0'7  gram 
of  that  salt  (Weil's  method).  After  ascertaining  the  relative  values 
of  the  copper  and  stannous  chloride  solutions,  the  amount  of  copper 
used  in  the  test  is  deducted  from  the  amount  (calculated  as  copper) 
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found  in  the  test;  the  difference  multiplied  by  066214  gives  the 
antimony.  The  arsenic  is  estimated  in  another  25  c.c.  jDortion  of 
the  solution  by  precipitation  as  ammoniomagnesic  arsenate  in  the 
presence  of  tartaric  acid. 

The  mineral,  deprived  of  antimony  and  arsenic,  is  heated  to  redness, 
in  an  iron  scorifiev,  with  10  grams  of  ammonium  nitrate ;  after  three 
or  four  such  treatments,  the  sulphides  are  transformed  into  oxides. 
The  pulverised  mass  is  then  digested  with  hydrochloric  acid,  in  a 
porcelain  capsule,  to  dissolve  the  zinc  and  copper;  a  little  lead  also  goes 
into  solution,  but  the  greater  portion  remains  as  oxide  ;  the  mixture  is 
diluted  with  water  (500  c.c),  and  allowed  to  remain,  in  order  that 
the  lead  chloride  (and  also  a  little  silver  chloride)  may  separate.  The 
clear  liquid  is  decanted,  the  residue  washed  by  decantation,  the  whole 
of  the  liquors  united,  and  sodium  phosphate  added,  which  precipitates 
the  lead  chloride,  the  manganese,  magnesium,  and  calcium ;  subse- 
quently ammonia  and  ammonium  chloride  are  added.  The  precipitate 
is  dried  and  added  to  the  principal  residue  containing  the  remainder 
of  the  lead  and  silver,  which  is  then  fused  in  a  crucible  with  sodium 
carbonate,  a  little  borax,  and  1 — 2  grams  of  flour.  The  metallic 
button  of  lead  and  silver  is  then  weighed,  and  the  silver  estimated  by 
cupellation. 

The  ammoniacal  solution  contains  copper  and  zinc,  the  amounts  of 
which  are  estimated  by  titration  with  a  solution  of  sodium  sulphide, 
employing  paper  impregnated  with  lead  carbonate  as  indicator.  [The 
titre  of  the  sodium  sulphide  solution  is  previously  ascertained  by 
direct  titration  of  ammoniacal  solutions  containing  known  weights  of 
zinc  and  copper.]  The  copper  is  then,  after  acidification,  precipitated 
in  another  portion  of  the  solution  as  sulphide,  and  ammonia  and  am- 
monium carbonate  added  to  the  filtrate,  in  which  the  zinc  is  then 
estimated  alone  by  titration  with  sodium  sulphide.  Test  analyses 
are  not  given.  A.  R.  L. 

Analysis  of  Pigments  ground  in  Oil.  By  J.  B.  Hannay  {Chem, 
News,  67,  268 — 269). — To  completely  extract  oil  from  ground  pig- 
ments, the  author  recommends  using  no  less  than  100  c.c.  of  fresh 
methylated  ether  for  every  gram  of  the  sample.  On  treating  ground 
white  lead  in  this  manner,  he  has  always  succeeded  in  getting  a 
residue  perfectly  soluble  in  dilute  nitric  acid.  The  author  ridicules 
the  idea  that  Dutch  white  lead  owes  its  superior  quality  to  the  fact 
that  it  causes  a  saponification  of  the  oil.  On  passing  hydrogen 
sulphide  into  the  ethereal  solution,  he  has  never  succeeded  in  obtain- 
ing a  orecipitate  of  lead  sulphide,  showing  the  absence  of  lead  oleate. 

L.  DE  K. 
Analysis  of  Ground  White  Lead.  By  R.  H.  Harland  (Chem. 
News,  67,  301). — The  author  does  not  agree  with  Hannay  (see  pre- 
ceding abstract),  and  states  that  after  extracting  50  grams  of  Stack 
white  lead  with  5  litres  of  ether,  the  residue  did  not  dissolve  to  a 
clear  solution  in  nitric  acid,  but  a  distinct  trace  of  oil  separated. 
The  ethereal  solution,  after  its  volume  had  been  greatly  reduced  by 
distillation,  gave  a  distinct  black  precipitate  with  hydrogen  sulphide. 

L.   DE    K. 
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Quantitative  Analysis  by  Electrolysis.  By  A.  Classen  (ZeiL 
anorg.  Chem.,  3,  404 — 406). — A  further  reply  to  Riidorff  (this  vol., 
ii,  391). 

Electrolytic  Separation  of  Metals.  By  E.  F.  Smith  and  .T.  C. 
Saltar  (Zeit.  anorg.  Chem.,  3,  415 — 420). — Copper  from  Bismuth.— 
The  text-books  are  not  agreed  as  to  the  possibility  of  this  separation 
in  the  presence  of  free  nitric  acid.  The  authors  find  that  either 
raetal  alone  can  be  completely  precipitated,  provided,  in  the  case  of 
bismuth,  that  the  amount  of  nitric  acid  is  not  more  than  is  necessary 
to  prevent  the  formation  of  basic  nitrate,  otherwise  part  of  the 
bismuth  is  deposited  on  the  anode  as  peroxide.  But  from  a  solution 
containing  both  metals,  the  copper,  although  completely  precipitated, 
is  always  contaminated  with  bismuth,  and  a  further  portion  of  the 
latter  is  precipitated  as  peroxide  on  the  anode. 

Lead  from  Bismuth. — Lead  is  completely  precipitated  as  peroxide 
from  a.  solution  containing  free  nitric  acid,  but  in  the  presence  of 
bismuth  the  peroxide  is  invariably  contaminated  with  that  substance. 

Copper  from  Lead  and  Bismuth. — Copper  can  be  completely  pre- 
cipitated in  a  pure  condition  from  solutions  containing  free  nitric 
acid  and  small  quantities  (up  to  1  per  cent,  of  the  copper)  of  lead 
and  bismuth,  but  when  larger  quantities  are  present,  the  metal  is 
contaminated,  both  with  lead  peroxide  and  with  metallic  bismuth. 

Jn.  W. 

Separation  of  Copper  from  Bismuth.  By  A.  Classen  {Zeit, 
anorg.  Chem..,  4,  234 — 235). — The  author  disclaims  origination  of  the 
statement  in  his  book  on  electrolysis,  quoted  by  Smith  and  Saltar 
(preceding  abstract).  It  has  long  been  known  that  copper  cannot 
be  deposited  pure  when  bismuth  is  present.  That  bismuth  cannot 
be  separated  electrolytically  from  lead  in  a  nitric  acid  solution,  nor 
mercury  from  bismuth,  under  similar  conditions,  has  already  been 
pointed  out  by  the  author  (J5er.,  19,  323).  A.  Gr.  B. 

Electrolytic  Separation  of  Copper  from  Antimony.    By  E.  F. 

Smith  and  D.  L.  Wallace  {Zeit.  anorg.  Chem.,  4,  273—274). — If 
antimony  be  converted  into  a  higher  oxide  by  bromine,  and  the  solu- 
tion containing  it  be  mixed  with  tartaric  acid,  and  made  strongly 
alkaline  with  ammonia,  no  antimony  will  be  deposited  on  electro- 
lysis. This  fact  is  applied  to  the  separation  of  copper  from  antimony 
by  electrolysis ;  the  deposition  of  the  former  metal  being  complete 
under  the  above  conditions.  A.  G.  B. 

Volumetric  Estimation  of  Mercury.  By  J.  Laboroe  (/.  Pharm. 
[5],  27,  507 — 509). — This  new  method  of  estimating  ^ercury,  pre- 
sent in  the  mercur/c  state,  depends  on  the  fact  that  when  a  solution 
of  stannous  chloride  is  added  to  a  solution  of  a  mercuric  salt,  the 
pure  white  colour  of  the  mixture,  due  to  precipitated  mercurous 
chloride,  changes  to  brown  as  soon  as  enough  stannous  chloride  has 
been  added  to  reduce  all  the  mercuric  to  mercurous  salt,  a  further 
reduction  to  metallic  mercury  then  beginning.  The  solution  is  made 
by  dissolving  8  grams  of  tin-foil  in  100  c.c.  of  hydrochloric  acid,  and 
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dilating;  it  is  standardised  against  a  solution  containing  10  grams  of 
pure  mercuric  chloride  per  litre,  5  c.c.  of  a  solution,  containing 
100  grams  each  of  ammonium  acetate  and  acetic  acid  per  litre  being 
added  for  every  10  c.c.  of  the  mercuric  solution.  In  an  actual  esti- 
mation, free  mineral  acids  must,  if  present,  be  neutralised  with 
ammonia,  ammonium  acetate  being  first  added.  The  reaction  is 
affected  only  by  the  presence  of  gold  or  platinum  salts,  or  of  iron 
«alts  in  large  quantity.  The  method  is  rapid  and  accurate,  and  can 
be  carried  ont  in  very  dilute  solution;  it  may  also  be  used  in  the 
reverse  sense  to  estimate  stannous  chloride.  C.  F.  B. 

Electrolytical  Separation   of  Mercury  from  Bismuth.    By 
E.  F.  Smith  and  J.  B.  Moter  (Zeit.  anorg.  Chem.,  4,  96 — 99). — It  is 
jaofc  the  case,  as  is  implied  in  Classen's   Quantitative  Analyse  durch 
^Electrolyse,  3rd  ed.,  p.  147,  that  mercury  can  be  separated  from  bis- 
wnuth  by  electrolysis  in  a  solution  containing  free  nitric  acid.     The 
m-ercury  is,   it    is    true,  completely   precipitated,    except    when  the 
-current  is  small  and  the  amount  of  acid  large,  but  it  is  always  con- 
taminated   with     bismuth,    as,    indeed,    Classen   has   himself   stated 
t^Ber.,  19,  325),  and  some  bismuth  is  also  deposited  on  the  anode. 

C.  F.  B. 

Electrolytic  Separations.  By  E.  F.  Smith  and  J.  B.  Moter 
\Zeit.  anorg.  Chem.,  4,  267 — 272  ;  compare  Smith  and  Saltar,  /.  Anal. 
'Ghem.  7,  128). — Mercury  from  Lead. — Mercury,  as  mercuric  nitrate, 
0*1150  gram;  lead,  as  nitrate,  equivalent  to  00126  gram  of  lead  per- 
oxide ;  nitric  acid  (sp.  gr.  1*3),  30  c.c. ;  total  volume,  175  c.c. ; 
•current,  1'8  c.c.  detonating  gas  per  minute.  Mercury  deposited, 
v^'1150  gram ;  lead  peroxide  deposited,  0*0126  gram. 

Silver  from  Lead. — Silver,  as  nitrate,  0'1208  gram  ;  lead,  as  nitrate, 
equivalent  to  0'0144!  gram  of  lead  peroxide ;  nitric  acid  (sp.  ^r. 
1'3),  15  c.c. ;  total  volume,  200  c.c.  ;  current,  1*8  c.c.  detonating  gas 
per  minute;  silver  deposited,  (1)  0*1028,  (2)  0*1028  gram  ;  lead  per- 
oxide deposited,  (1)  00144,  (2)  0*0145  gram. 

Copper  from  Cadmium. — Copper,  as  sulphate,  0*1341  gram ; 
cadmium,  as  nitrate,  0*1  gram  ;  nitric  acid  (sp.  gr.  1*2),  5  c.c. ;  total 
volume,  200  c.c. ;  current,  0*6  c.c.  detonating  gas  per  minute. 
Copper  obtained,  0*1346  gram,  containing  no  cadmium. 

Copper  from  Zinc. — Metals,  the  same  weight  as  for  copper  from 
cadmium;  nitric  acid  (sp.  gr.  1*3),  5  c.c;  total  volume,  200  c.c; 
ourrent,  1  c.c.  detonating  gas  per  minute;  copper  deposited,  0*1345. 

Copper  from  Zinc,  Cobalt,  and  Nickel. — Metals,  the  same  weights ; 
nitric  acid  (sp.  gr.  1*3),  5  c.c. ;  total  volume, 200  c.c;  current,  0*4  c.c. 
detonating  gas  per  minute.     Copper  deposited,  0*1339  gram. 

Copper  from  L' on  and  Zinc. — Metals,  the  same  weights;  volumes, 
the  same ;  current,  0*7  c.c. ;  copper  deposited,  0*1340  gram. 

Bismuth  from  Cadmium. — Bismuth,  as  nitrate,  0*0718  gram ; 
cadmium,  as  nitrate,  0*1  gram;  nitric  acid  (sp.  gr.  1*1),  15  c.c; 
total  volume,  180  c.c  ;  current,  1*6  c.c  ;  bismuth  deposited,  0*0716 
gram. 

Bismuth  from  Nickel. — Bismuth,  0*0718  gram;  nickel,  0*1  gram; 
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nitric  acid   (sp.  gr.   1*3),  3   c.c, ;    total  volume,   200    c.c. ;    current, 
0"2  c.c.  ;  bismuth  deposited,  00716  gram. 

Bismuth  fro7)z  Cobalt. — Bismuth,  00718  gram  ;  cobalt,  O'l  gram  ; 
nitric  acid  (sp.  gr.  1'3),  3  c.c;  current,  0*2  c.c.  ;  bismuth  deposited, 
O-0714  gram. 

Bismuth  from  Cobalt,  NicJcel,  and  Zinc. — Bismuth,  0*0718  gram; 
•zinc,  O'l  gram;  nickel,  0*1  gram;  cobalt,  0*1  gram;  nitric  acid  (sp. 
gr.  1"3),  8  c.c. ;  total  volume,  200  c.c.  ;  current,  0*4  c.c.  Bismuth 
deposited,  0*0718  gram.  The  separation  is  attended  with  greater 
difficulty  than  the  separation  of  bismuth  from  any  one  of  these  three 
metals. 

The  authors  conclude  that  nitric  acid  solutions  are  not  so  well 
adapted  as  those  containing  sulphuric  acid  for  the  electrolytic  separa- 
tion of  bismuth  from  other  metals  (compare  Abstr.,  1886,  928). 

A.  Gr.  B. 

Estimation  of  Manganese  Oxides  by  means  of  Hydrogen 
Peroxide.  By  A.  Carnot  (Compf.  rend.,  116,  1295— 1297).— When 
an  oxide  of  manganese  is  mixed  with  hydrogen  peroxide  in  presence 
of  an  acid,  the  volume  of  oxygen  given  off  is  double  that  of  the  oxygen 
present  in  the  oxide  over  and  above  that  required  to  form  raanganous 
oxide.  The  oxide  is  placed  in  a  flask  fitted  with  a  cork,  which  carries 
a  delivery  tube  and  a  funnel  with  a  stop-cock.  Dilute  nitric  acid 
(2 :  3)  is  then  added,  and,  after  evolution  of  carbonic  anhydride  has 
ceased,  the  stop-cock  is  closed.  A  measured  volume  of  hydrogen 
peroxide  solution  is  then  poured  into  the  funnel,  and  is  allowed  to 
run  gradually  into  the  flask,  the  oxygen  evolved  being  collected 
over  water.  If  the  temperature  and  pressure  remain  constant  during 
the  experiment,  the  volume  of  gas  collected,  less  the  volume  of  the 
hydrogen  peroxide  solution  added,  is  the  volume  of  the  oxygen. 

C.  H.  B. 

Estimation  of  Manganese  by  Oxydimetric  Methods.  By  A. 
Caenot  (Compt.  rend.,  116,  1375 — 1378). — The  estimation  of  mangan- 
ese by  oxydimetric  methods  requires  that  the  metal  shall  be  in  a 
definite  state  of  oxidation.  The  ordinary  methods  of  heating  the 
oxide  or  the  nitrate  do  not  give  trustworthy  results.  If,  however, 
the  manganese  is  dissolved  in  concentrated  nitric  acid  and  potassium 
chlorate  is  added  in  successive  small  quantities  to  the  warm  liquid, 
manganese  peroxide  is  precipitated,  and  the  other  metals,  as  a  rule, 
remain  in  solution.  The  whole  of  the  iron  is  not  eliminated  at  the 
first,  but  a  repetition  of  the  treatment  (the  manganese  peroxide  being 
first  dissolved  in  a  mixture  of  nitric  acid  and  hydrogen  peroxide) 
yields  a  pure  product. 

Even  better  results  are  obtained  by  mixing  the  manganese  solution 
with  hydrogen  peroxide,  and  then  quickly  adding  excess  of  ammonia 
and  boiling  the  liquid  for  some  minutes.  The  product  has  the  com- 
position MueOu  or  MnOjSMnOa.  Large  quantities  of  ammonium 
salts  tend  to  prevent  the  formation  of  the  peroxide,  but  their  influ- 
ence can  be  counteracted  by  the  use  of  a  larger  quantity  of  hydrogen 
peroxide.  Copper,  zinc,  nickel,  and  cobalt,  if  present,  are  partially 
precipitated  in  the  form  of  manganites,  but  the  elin\ination  of  these 
metals  is  easily  secured  by  repeating  the  precipitation.     With  large 
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quantities  of  copper,  nickel,  and  zinc,  three  precipitations  usually 
suffice ;  with  cobalt,  five  may  be  necessary.  Iron  does  not  affect  the 
results  of  the  analysis,  but  it  may  be  removed,  if  desired,  by  first 
precipitating  with  nitric  acid  and  potassium  chlorate,  dissolving  the 
precipitate  in  dilute  nitric  acid  and  hydrogen  peroxide,  and  then  pre- 
cipitating with  hydrogen  peroxide  and  ammonia. 

The  manganese  may  also  be  precipitated  by  bromine  and  ammonia 
in  the  cold,  if  care  is  taken  that  the  bromine  remains  in  contact  with 
the  almost  neutral  manganese  solution  for  some  time ;  but  the  method 
is  not  so  convenient  as  that  just  described.  The  precipitate  has  the 
composition  MneOn,  and  must  be  well  washed  with  hot  water. 

C.  H.  B. 

Estimation  of  Manganese  in  Minerals.  By  F.  Jeax  (Bull.  Soc. 
Chim.  [3],  9,  248 — 252). — Pattinson's  method  of  estimating  mangan- 
ese consists  in  precipitating  the  metal  as  dioxide  and  titrating  the 
latter  with  strongly  acidified  ferrous  sulphate,  and  subsequently  with 
potassium  dichromate.  The  author  prefers  to  employ  oxalic  acid  and 
potassium  permanganate.  This  method  is  to  be  recommended  when 
a  series  of  manganese  estimations  have  to  be  made,  but  it  has  the 
inconvenience  of  requiring  a  large  number  of  solutions,  and,  on  this 
account,  the  author  prefers  the  following  : — The  finely  pulverised 
mineral  is  decomposed  by  hydrochloric  acid,  the  solution  evaporated 
to  dryness,  and  the  silica  collected  and  weighed.  The  filtrate  is  made 
up  with  water  to  a  volume  of  100 — 200  c.c.  25 — 50  c.c.  of  it  is  pre- 
cipitated by  sodium  carbonate,  the  precipitate  collected,  redissolved 
in  50  c.c.  of  nitric  acid  (sp.  gr.  1'2),  and  the  solution  boiled  for  a 
quarter  of  an  hour  with  potassium  chlorate  (6 — 8  grams),  whereby 
the  whole  of  the  manganese  is  precipitated  as  dioxide.  It  may  be 
weighed  as  MuaOi,  or  titrated  with  oxalic  acid  and  potassium  perman- 
ganate. 

The  author  has  obtained  good  results  witb  Guyard's  method, 
operating  in  the  manner  described  by  Campredon  (Mon.  Sci.,  1892). 
It  is  specially  applicable  in  the  case  of  spiegel-eisen,  manganese  steel, 
and  ferro-manganese.  The  substance  is  decomposed  by  aqua  regia, 
the  nitric  acid  expelled  by  evaporation,  and  hydrochloric  acid  added. 
The  solution  is  maintained  at  80°,  and  treated  with  an  excess  of  zinc 
oxide  or  calcium  carbonate,  whereby,  after  well  shaking,  the  iron  is 
precipitated ;  it  is  then  made  up  to  about  500  c.c.  with  hot  water, 
and  titrated  with  potassium  permanganate.  Test  analyses  are  not 
given.  A.  Ji>.  L. 

Estimation  of  Iron  and  Aluminium  in  Bone  Black.  By  F. 
G.  WiECHMANN  {Chem.  News,  67,  311 — 312). — The  author  has  devised 
the  following  scheme,  which  offers  all  the  advantages  of  the  Glaser 
and  the  Stutzer  methods: — 5  grams  of  the  sample  is  dissolved  in 
30  c.c.  of  hydrochloric  and  10  c.c.  of  nitric  acid,  and  made  up  to 
500  c.c.  100  c.c.  of  the  filtrate  is  put  into  a  250  c.c.  flask,  and  mixed 
with  25  c.c.  of  strong  sulphuric  acid.  After  well  shaking  and  cooling, 
absolute  alcohol  is  added  up  to  the  mark.  As  contraction  takes  place, 
it  is  necessary  to  add,  after  some  time,  a  little  more  alcohol.  After 
12  hoars,  the  liquid  is  filtered  off,  and  100  c.c.  is  evaporated  in  a 


ANALYTICAL  CHEMISTRY.  499 

platinuin  disli  until  the  spirit  is  expelled.  The  remaining  solution  is 
washed  into  a  beaker  with  50  c.c.  of  water,  heated  to  boiling  and 
rendered  alkaline  with  ammonia,  the  excess  of  which  must  now  be 
completely  expelled  by  boiling.  After  washing  the  precipitate 
thoroughly  with  boiling  water,  the  filter  containing  it  is  placed  in  a 
beaker  containing  150  c.c.  of  moljbdic  solution  at  40°,  and  then  kept 
for  about  12  hours  at  65°.  The  liquid  is  filtered,  and  the  precipitate 
well  washed  with  a  10  per  cent,  solution  of  ammonium  nitrate.  The 
filtrate  is  rendered  alkaline  with  ammonia  and  boiled  for  a  few  hours, 
a  little  ammoniacal  water  being  added  from  time  to  time.  The  pre- 
cipitate now  consists  of  ferric  and  aluminic  hydroxides,  but  to  free  it 
from  traces  of  molybdic  acid,  it  must,  after  washing,  be  redissolved 
in  hydrochloric  acid  and  reprecipitated  with  ammonia.  Finally,  the 
precipitate  is  ignited  and  weighed,  and  reported  as  mixed  iron  and 
aluminium  oxides.  L.  de  K. 

Modification  of  the  Stannous  Chloride  Method  of  titrating 
Iron.  By  R.  W.  Mahon  (Amer.  Chem.  /.,  15,  360). — To  determine 
tbe  end  of  the  reduction  in  this  process,  the  author  employs  a  solu- 
tion containing  0'05  gram  of  platinum,  in  the  form  of  platinic  chloride, 
and  34  grams  of  mercuric  chloride  per  litre  as  indicator.  Stannous 
chloride  in  presence  of  this  solution  reduces  the  whole  of  the  ferric 
salt  to  the  ferrous  state,  and  then  precipitates  a  dark  cloud  of  mer- 
curous  chloride  mixed  with  metallic  mercury  and  platinum.  The  iron 
solution  is  made  up  to  about  125  c.c,  and  contains  20 — 40  c.c.  of 
hydrochloric  acid  of  sp.  gr.  1'20 ;  the  liquid  is  heated  almost  to  the 
boiling  point  and  titrated,  after  the  addition  of  15  c.c.  of  the  indicator 
solution.  0*2  c.c.  must  be  subtracted  for  the  final  reaction.  Results 
excellent.  A.  H. 

Analysis  of  Iron  and  Steel.  By  J.  Paret  and  J.  J.  Morgan 
{Chem.  i\ews,  67, 149— 150, 161— 162,  175—177,  247—248,  259—261, 
295—296,  307— 308).— The  authors  describe  the  most  trustworthy 
processes  in  use  for  the  estimation  of  the  minor  constituents  in  iron 
and  steel,  such  as  silicon,  phosphorus,  total  and  graphitic  carbon, 
manganese,  copper,  arsenic,  nickel,  cobalt,  chromium,  aluminium ; 
also  tungsten,  titanium,  calcium,  magnesium,  and  iron  oxide.  As 
regards  the  rarer  of  these  substances,  the  authors  remark  that, 
although,  no  doubt,  frequently  occurring,  they  are  but  rarely  recorded 
in  analytical  certificates,  for  the  simple  reason  that  they  are  seldom 
looked  for. 

Iron  oxide  (Fe304),  which  is  always  present  in  the  samples,  is  best 
estimated  by  a  process  devised  by  Parry.  10  grams  of  the  sample  is 
dissolved  at  a  gentle  heat  in  500  c.c.  of  a  mixture  qf  potassium  di- 
chromate  and  sulphuric  acid  (1  part  of  acid  to  6  parts  of  saturated 
dichromate  solution).  When  it  is  judged  that  the  whole  of  the  iron 
has  dissolved,  the  solution  is  allowed  to  remain  until  settled,  when 
the  supernatant  liquid  is  passed  through  a  filter.  The  insoluble 
residue  is  now  washed  a  few  times  with  water  by  decantation,  and 
afterwards  digested  with  aqueous  potash  to  remove  the  silica.  The 
residue  is  now  well  washed  on  the  filter,  first  with  the  alkali  and  then 
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with  water,  until  the  alkali  has  been  completely  removed.     The  filter 
is  afterwards  strongly  ignited,  and  the  residual  ferric  oxide  weighed. 

L.    DE    K. 

Separation  of  Nickel  and  Cobalt  by  means  of  Nitroso-/?- 
naphthol.  By  G.  v.  Knokre  {Zeit.  angw.  Chem.,  1893,  264—269).— 
The  author  recommends  the  following  process  for  the  assay  of  com- 
mercial nickel : — 5  grams  of  the  sample  is  dissolved  in  50  c.c.  of 
nitric  acid  of  sp.  gr.  1'2,  in  a  covered  beaker.  When  dissolved,  the 
liquid  is  put  into  a  porcelain  dish,  10  c.c.  of  sulphuric  acid  is  added, 
and  the  whole  evaporated  until  sulphuric  acid  fumes  begin  to  be 
evolved ;  when  cold,  water  is  added,  and  the  mixture  heated  until 
all  the  nickel  sulphate  has  dissolved.  Any  insoluble  silicic  acid  is 
then  collected,  and  should,  after  weighing,  be  tested  as  to  its  purity 
by  means  of  hydrofluoric  acid. 

The  filtrate  is  mixed  with  50 — 100  c.c.  of  solution  of  hj'drogen 
sulphide  and  warmed  to  assist  the  separation  of  any  copper  sulphide, 
which  may  then  be  collected,  washed  with  solution  of  hydrogen 
sulphide,  and  converted  into  oxide  by  ignition.  The  filtrate  is  con- 
centrated and,  after  cooling,  made  up  to  250  c.c.  100  c.c.  is  pipetted 
off  and  freed  from  iron  by  the  addition  of  ammonia.  As  the  iron  pre- 
cipitate always  contains  nickel,  it  must  be  twice  redissolved  and 
reprecipitated.  In  another  portion,  the  joint  nickel  and  cobalt  are 
precipitated  by  electrolysis.  The  solution  is  mixed  with  5  grams  of 
sodium  sulphate  and  a  large  excess  of  ammonia  (sp.  gr.  0'91).  The 
author  employed  6 — 8  Meidinger  cells,  or  Gtilcher's  thermo-column. 
Sodium  sulphate  is  preferable  to  ammonium  sulphate,  as  the  latter 
forms  a  less  soluble  double  compound  with  the  nickel.  After  weigh- 
mg,  the  metal  is  dissolved  in  nitric  acid,  evaporated  with  sulphuric 
acid,  dissolved  in  dilute  hydrochloric  acid,  and  the  cobalt  precipitated 
by  the  addition  of  nitroso-yy-naphthol.  Formerly  the  author  adopted  the 
plan  of  mixing  the  dried  precipitate  with  oxalic  acid  before  ignition, 
as  the  compound  is  slightly  explosive ;  but  he  has  found  that  the 
conversion  of  the  salt  into  oxide  (C03O4)  may  be  effected,  without 
risk,  by  introducing  the  moist  filter  containing  it  straight  into  a 
platinum  crucible,  which  is  then  at  once  heated  to  redness.  Operat- 
ing in  this  manner,  it  is  also  easier  to  get  rid  of  the  last  traces  of 
carbonaceous  matter.  The  test  analyses  given  are  highly  satisfactory. 
The  process  is  not  only  serviceable  for  the  precipitation  of  cobalt  in 
presence  of  nickel,  but  also  for  the  separation  of  iron  from  aluminium 
and  phosphoric  acid,  iron  from  copper  or  manganese,  &c. 

L.  DE  K. 

Quantitative  Separations  in  presence  of  Hydroxylamine. 
By  P.  Jannasch  and  J.  Mai  {Ber.,  26,  1786— 1787).~The  addition  of 
51  certain  quantity  of  hydroxylamine  to  the  solution  of  a  salt  before 
precipitating  the  metal  with  ammonia  has  frequently  a  remarkable 
influence  on  the  result.  In  some  cases,  the  properties  of  the  preci- 
pitate are  considerably  altered,  in  others  no  precipitate  is  formed, 
whilst  in  others  precipitates  are  obtained  which  are  not  produced 
when  ammonia  alone  is  used.  An  example  of  the  first  effect  is  found 
in  the  case  of  chromium,  which  is  precipitated  from  solutions  of  its 
ealts  by  ammonia  in  presence  of  hydroxylamine  as  a  violet-red  pre- 
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cipitate  ;  the  latter  can  be  collected  and  washed  Avith  much  greater 
ease  than  the  green  precipitate  obtained  by  the  use  of  ammonia  alone. 
Further  investi oration  of  the  effect  of  hydroxylamine  in  quantitative 
separations  is  now  in  progress.  H.  G.  C. 

Assay  of  Tin  Ore.  By  T.  Moore  (CJiem.  News,  67,  267—268).— 
Half  a  gram  of  the  ore  mixed  with  5  or  6  grams  of  powdered  zinc  (pre- 
pared by  triturating  melted  zinc  in  a  hot  iron  mortar  and  separating 
coarser  particles  by  sifting)  is  placed  on,  and  covered  with,  a  layer  of 
the  zinc  powder  in  a  porcelain  crucible,  a  piece  of  charcoal  is  put  on  the 
top,  and  the  covered  crucible  heated  in  a  muffle  until  the  volatilisation  of 
zinc  nearly  ceases.  When  cool,  the  charcoal  is  removed,  and  the  crucible 
and  its  contents  treated  with  hydrochloric  acid.  The  filtered  solu- 
tion is  concentrated,  made  to  contain  a  quarter  of  its  volume  of  hydro- 
chloric acid,  heated  nearly  to  boiling  for  15  minutes  with  5  or  6  grams 
of  granulated  lead,  the  solution  poured  into  a  measured  excess  of 
ferric  chloride  solution,  and  the  unreduced  iron  titrated  with  cuprous 
chloride,  using  potassium  thiocyanate  as  an  indicator ;  from  the 
amount  of  iron  reduced  the  amount  of  tin  is  found.  The  heating- 
with  lead  reduces  stannic  to  stannous  compounds  without  the  pro- 
duction of  metallic  tin.  D.  A.  L. 

Method  for  the  Simultaneous  Estimation  of  Carbon  and 
Nitrogen  in  Organic  Compounds.  By  F.  Klingemann  (Annalen, 
275,  92—102). — The  method  is  that  of  Frankland  and  Armstrong 
(this  Journal,  21,  109).  The  substance  (0"1 — 015  at  most)  is  burnt 
with  copper  oxide  in  a  tube  which  is  exhausted  before  and  after  the 
experiment  with  a  Sprengel  pump.  The  total  volume  of  the  gaseous 
products  is  measured,  and  subsequently  that  of  the  residual  gas  after 
the  absorption  of  the  carbonic  anhydride.  One  experiment  takes 
about  2^  hours.  A.  R.  L. 

Detection  of  Adulteration  in  Wines.  By  Marouby  (Bull. 
Soc.  Ghim.  [3],  9,  13 — 16). — Test  papers  are  prepared  by  soaking- 
blotting-paper  in  the  necessary  reagents  and  drying.  From  the 
appearance  of  the  spots  caused  by  drops  of  wine  on  the  various 
papers,  it  is  possible  to  detect  many  sophistications,  as  is  evidenced 
by  a  table  given  of  the  appearances  of  the  centres,  intermediate  and 
exterior  zones  of  the  spots  given  by  wines  to  which  various  foreign 
substances  have  been  added.  Foreign  colouring  matters  generally 
show  their  effect  more  in  the  central  and  intermediate  portions  of  the 
spots,  the  exterior  zone  being  characteristic  of  the  natural  colouring; 
matters  of  the  wine.  W.  T. 

Estimation  of  the  Dry  Residue  from  Wine.  By  J.  A.  Mullek 
{Bull.  Soc.  Ghim.  [3],  9,  6 — 10). — The  author  describes  a  method  of 
obtaining  the  dry  residue  by  evaporation  at  100°  in  a  current  of  dr^r 
carbonic  anhydride.  From  a  series  of  experiments,  the  rates  of 
desiccation  for  wines  containing  varying  quantities  of  glycerol  are 
deduced  ;  hence  the  absolute  residue  at  100°  may  be  calculated  by  sub- 
tracting from  the  residue,  after  12  hours  desiccation,  a  quantity  de- 
pending on  the  percentage  of  glycerol  present  and  the  quantity  of 
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wine  taken  for  evaporation,  provided  that  the  residue  is  not  much 
more  than  0*1  gram,  and  the  desiccation  is  carried  on  exactlj  in  accords 
ance  with  the  prescribed  method. 

Wlien  the  dry  residue  is  obtained  by  means  of  the  vacuum  desio 
cator,  the  loss  of  glycerol  at  15°  may  be  neglected,  but  a  correction 
should  be  applied  for  loss  near  30".  W.  T. 

Identification  and  Estimation  of  the  Lactoses  in  different 
Milks.  By  G.  Denig^s  (/.  Pharm.  [5],  27,  418— 417).— Milk  of 
woman,  ass,  mare,  cow,  goat,  sheep,  or  bitch  yields  in  each  case  the 
same  crystallised  lactose  when  the  whey  is  evaporated.  The  whey 
itself  possesses  the  same  reducing  power  as  a  solution  of  lactose  of 
the  same  strength,  but  not  the  same  rotatory  power,  except  after 
hydrolysis  ;  it  behaves  as  if  it  contained,  in  addition  to  lactose,  a  sub- 
stance which  does  not  reduce  Fehling's  solution,  but  which  is,  in  the 
case  of  the  woman  and  bitch,  dextrorotatory;  in  the  case  of  the  ass 
and  mare,  Isevorotatory,  but  in  all  cases  loses  its  optical  activity  when 
hydrolysed  with  dilute  acid  at  106 — 110°. 

In  the  estimation  of  lactose  in  milk,  it  is  thus  best  to  make  use  of 
the  reducing  power,  rather  than  the  optical  activity.  In  a  100  c.c. 
flask  are  placed  10  c.c.  of  the  milk,  2*5  c.c.  of  a  5  per  cent,  solution 
of  sodium  metaphosphate,  and  60 — 70  c.c.  of  water  ;  the  mixture  is' 
shaken,  0'5  c.c.  of  h3'drochloric  acid  is  added,  and  the  whole  is  made 
np  to  100  c.c,  shaken,  and  filtered.  The  reducing  power  of  the  whey 
thus  obtained  is  determined  by  means  of  Fehling's  solution,  previously 
standardised  against  a  solution  of  pure  lactose  of  known  strength. 

C.  F.  B. 

Polarimetric  Examination  of  Gums.  By  Guichard  (Bull. 
Soc.  Gliim.  [3],  9,  19 — 20). — The  author  finds  several  samples  of 
gums,  among  a  number  examined,  to  be  dextrorotatory,  notwith- 
standing the  assertion  of  Bechamp  that  there  are  no  dextrorotatory 
gums.  Commercial  acetic  acid  dissolves  the  greater  part  of  the 
•dextrorotatory  samples,  but  simply  converts  the  loevorotatory  gums 
into  opaque  white  substances  without  change  of  form.  The  materials 
examined  consist  of  mixtures  of  gums  of  different  rotatory  powers. 

W.  T. 

Note. — The  authur  appears  to  be  unacquainted  with  0' Sullivan's 
^'  Researches  on  Gedda  Gums,"  Trans.,  1891,  1029. — [Editors.] 

Detection  of  Hydrocyanic  acid.  By  S.  Lopes  (/.  Pharm.  [5], 
"27,  550 — 553;  from  llevista  d.  Cursos  d.  Faculd.  d.  Med.,  Rio  de 
Janeiro). — Some  of  the  observations  in  this  paper  have  been  recently 
published  by  Autenrieth  (this  vol.,  ii,  393).  It  is  suggested  that 
mercuric  cyanide  should  be  looked  for  after  testing  for  alkaline 
cyanides  ;  the  liquid  is  acidified  %vith  tartaric  acid,  ammonium  chloride 
is  added  in  excess,  and  the  mixture  is  distilled ;  a  double  chloride  of 
mercury  and  ammonium  is  formed,  and  hydrogen  cyanide  distils  over 
with  the  steam.  To  test  for  poisonous  cyanides  in  the  presence  of  non- 
poisonous  ones,  such  as  potassium  ferrocyanide,  the  substance  is  first 
heated  at  100°  with  milk  of  lime,  in  order  to  decompose  ammonium 
salts,  which,  if  present,  might  form  volatile  ammonium  cyanide  by 
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reacting  with  the  f  errocyanide  ;  when  all  the  ammonia  has  been  driven 
off  the  solution  is  filtered,  and  tested  as  described  by  Autenrieth. 

C.  F.  B. 
Estimation  of  Thyocyanic,  Hydrocyanic,  and  Hydrochloric 
acids.  By  P.  L.  Jumeau  (Bull  Soc.  Chim.  [3],  9,  346—351).— 
Thiocyanates  can  be  titrated  with  accuracy  in  the  presence  of  hydro- 
chloric or  sulphuric  acid  by  a  solution  of  potassium  permanganate, 
standardised  by  a  solution  of  ammonium  thiocyanate,  itself  valued 
loj  titration  with  silver  nitrate  in  the  usual  manner.  All  the  sulphur 
is  converted  into  sulphuric  acid,  hydrocyanic  acid  being  liberated  ; 
the  permanency  of  the  permanganate  in  the  solution  marks  the  end 
of  the  titration.  If  sulphates  are  to  be  determined  in  the  liquid,  they 
may  be  precipitated  by  barium  chloride,  after  the  titration,  and  the 
amount  of  barium  sulphate  corresponding  with  the  thiocyanate 
deducted  from  the  weight  of  the  precipitate.  If  hydrochloric  or 
hydrocyanic  acid  has  to  be  estimated  in  a  liquid  as  well  as  thio- 
cyanic  acid,  one  part  of  the  solution  may  be  precipitated  with  silver 
nitrate  and  the  precipitate  weighed,  whilst  the  thiocyanic  acid  is  de- 
termined in  another  portion  by  the  method  indicated.  Or  the  silver 
precipitate  may  be  dissolved  in  hot  ammonia,  the  silver  precipitated 
by  hydrochloric  acid,  and  the  thiocyanic  acid  determined  by  titration 
in  the  filtrate.  Should  thiocyanic,  hydrocyanic,  and  hydrochloric 
acids  have  to  be  all  estimated  in  tlie  same  solution,  the  silver  pre- 
cipitate from  one  portion  of  it  is  treated  as  described  above,  in 
order  to  estimate  the  thiocyanic  acid.  The  silver  precipitate 
from  another  portion  is  treated  by  the  Kjeldahl  process,  Nord- 
hausen  sulphuric  acid  and  metallic  mercury  being  used  in  place 
of  the  ordinary  strong  sulphuric  acid  <ind  mercuric  oxide  ;  by  this 
means  the  nitrogen  of  the  cyanide  and  thiocyanate  is  estimated  as 
ammonia;  as  the  thiocyanate  has  been  already  estimated,  the  cyanide 
may  be  calculated ;  the  weight  of  the  chloride  in  the  silver  pre- 
cipitate is  determined  by  difference.  The  hydrochloric  acid  may 
also  be  estimated  directly  by  oxidising  the  thiocyanic  acid  in  the 
original  solution  by  potassium  permanganate,  in  the  presence  of 
sulphuric  acid,  expelling  the  hydrocyanic  acid  by  ebullition,  pre- 
ferably in  the  presence  of  zinc,  and  precipitating  the  hydrochloric 
acid  with  silver  nitrate.  A.  G.  B. 

Detection  of  Free  Salicylic  acid  in  Salicylaldehyde  and 
Methylsalicylic  acid.  By  A.  Schneegans  and  J.  E.  Gerock  (Zeit. 
■anal.  Chem.,  32,  363  ;  from  FJiarm.  Centralhalle,  33,  40). — The  violet 
•colour  produced  by  ferric  salts  in  solutions  of  salicylaldehyde  and 
methylsalicylic  acid  disappears  on  the  addition  of  ether,  chloroform, 
amyl  alcohol,  ethylic  acetate,  carbon  bisulphide,  light  petroleum, 
paraffin  oil,  benzene,  toluene,  or  xylene,  whilst  that  produced  by 
salicylic  acid  remains.  To  detect  the  free  acid  in  artificial  winter- 
green  oil,  the  substance  is  shaken  with  500  parts  of  water,  and  to 
100  c.c.  of  the  liquid  is  added  1  c.c.  of  a  highly-dilute  ferric  chloride 
solution.  If,  on  the  addition  of  5  c.c.  of  chloroform,  the  violet  colour 
disappears,  salicylic  acid  is  absent,  but  in  -presence  of  0*02  milli- 
gram, the  colour  will  still  remain  visible  when  seen  against  a  white 
background.  M.  J.  S. 
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Analysis  of  Tobacco.  By  V.  Vedrodi  (Zeit.  anal  Chem.,  32, 
277 — 296). — The  auMioi'  hns  submitted  to  an  experimental  study  each 
step  in  the  methods  of  Kosutany  and  Kissling  respectively  for  the 
estimation  of  nicotine. 

Kosutany's  method  consists  in  freeing  tbe  tobacco  from  ammonia 
by  mixing  with  lime  and  exposing  over  acid,  then  washing  out  the 
free  nicotine  with  cold  water,  transferring  it  from  the  watery  extract 
to  light  petroleum  by  shaking,  then  removing  from  the  petroleum 
solution  by  shaking  with  N/10  sulphuric  acid,  and  titrating  the  excess 
of  acid.  In  Kissling's  method,  the  tobacco  is  mixed  with  weak 
alcoholic  soda  and  extracted  in  a  Soxhlet's  apparatus  with  ether ;  the 
ether  is  distilled  off,  and  the  residue,  mixed  with  strong  soda  solution, 
is  distilled  with  steam,  when  the  nicotine  passes  over  and  is  titrated 
in  the  distillate. 

The  chief  source  of  error  in  Kosutany's  method  it  that  the  petr- 
oleum does  not  completely  abstract  the  nicotine  from  its  aqueous  solu- 
tion. The  results  obtained  by  Kissling's  method  are,  on  the  other 
hand,  too  high,  unless  care  be  taken  to  get  rid  of  ammonia  completely 
before  exhausting  with  ether,  since  the  ammonia  is  but  partially  re- 
moved during  the  evaporation  of  the  ether,  and  consequently  acoom- 
panies  the  nicotine  in  the  subsequent  distillation  with  steam.  More- 
over, certain  of  the  nitrogenous  constituents  of  the  tobacco  ai*e 
dissolved  by  the  soda,  and  during  the  distillation  yield  ammonia. 

M.  J.  S. 

Detection  of  "  Saccharin "  in  Beer.  By  F.  Gaxtter  {Zeit. 
anal.  Chem.,  32,  309 — 312). — The  author  confirms  Bornstein's  state- 
ment that  Remsen's  reaction  can  be  employed  for  the  detection  of 
*'  saccharin  "  in  spite  of  the  fact  that  resorcinol,  when  heated  alone  with 
sulphuric  acid,  yields  a  trifling  green  fluorescence.  The  fluorescence 
produced  by  "  saccharin  "  is  so  intense  that  it  is  visible  with  a  degree 
of  dilution  which  conceals  that  produced  by  resorcinol  (Abstr.,  1888, 
760;  and  1889,449).  The  test  cannot,  however,  be  applied  directly  to  an 
ethereal  extract  of  beer  residue,  since  this  extract  contains  a  substance 
seemingly  a  resin,  which  gives  the  green  fluorescence  with  as  great 
intensity  as  "  saccliarin  "  itself.  Other  methods  of  detection,  such  as 
fusion  with  alkali  carbonate  and  nitrate,  and  examination  for  sulph- 
ates, and  the  salicylic  acid  reaction,  are  useless,  on  account  of  the 
small  quantity  of  the  "  saccharin  "  to  be  tested  for.  The  following 
method,  however,  seems  trustworthy  : — Half  a  litre  of  beer  is  evapor- 
ated to  a  syrup  and,  after  the  addition  of  a  few  drops  of  hydrochloric 
acid,  is  shaken  in  a  stoppered  bottle  with  200  c.c.  of  95  per  cent, 
alcohol.  The  clear  solution  decanted  from  the  precipitate  is  evapor- 
ated and  the  residue  is  shaken  with  efcher.  The  ethereal  extract  is 
evaporated  and  the  residue  boiled  with  water.  The  aqueous  solution 
when  evaporated  leaves  the  "  saccharin  "  in  a  sufficiently  pure  condi- 
tion to  allow  of  its  recognition  by  its  intensely  sweet,  characteristic 
taste,  this  taste  never  being  observed  in  the  residue  from  pure  beer. 

M.  J.  S. 
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Refractive  Powers  for  a  Ray  of  Infinite  Wave-length.  By 
R.  Nasini  (Gazzeita.  23,  i,  3i7 — 353). — The  author  gives  a  sammary 
and  critique  of  recent  work  on  refraction  constants  calculated  for  the 
ray  A  of  infinite  wave-length.  W.  J.  P. 

Specific  Inductive  Capacities  and  Refraction  Constants.    By 

S.  Pagliani  (Gazzetta,  23,  i,  537 — 552). — Maxwell  has  shown  that 
the  specific  inductive  capacity,  K,  and  the  refractive  index  for  a  ray 
of  infinite  wave-length,  /a^,  of  any  substance  are  in  the  relation 
K  =  /LL^^  ;  if,  however,  the  electrical  resistance  is  infinite,  a  condition 
which  holds  approximately  for  organic  compounds,  it  follows,  from 
the  electro-magnetic  theory  of  light,  that  the  refractive  index  is 
independent  of  the  wave-length  ;  the  dispersion  may  hence  be  dis- 
regarded. Joubin  has  enunciated  a  connection  between  the  molecular 
weight,  M,  and  the  refractive  index,  /*,  of  a  substance,  which  may  be 
resolved  into  the  following  expression, 


-VI 


M 

i 


where  T^  is  the  number  of  atoms  in  the  molecule  and  C  is  a  constant. 
N"ow,  taking  Gladstone's  refraction  formula  ^-— - —  and  substituting 

this  value  in  the  equation  for  the  specific  inductive  capacity  given 
above,  Joubin's  expression  becomes 

^-1      /^  =  C.    (1). 


K     V   M 

2    1  -I 

Similarly,    using    Ketteler's    refraction   formula .  -,  and 

/I*  +  X     d 

putting  aj  =  0,  the  expression 

K-l     N_  ,^. 

—K tJ-^^ ^•'''' 

is  obtained,  in  which  U  is  the  molecular  volume. 

The  values  of  Cg,  calculated  for  a  long  series  of  organic  substances 
of  different  types,  are  more  concordant  than  those  of  Ci,  and  both  are 
more  constant  than  the  values  of  C3,  calculated  by  Landolt  and  Jahn 
from  the  equation 

5^^  =  ^^ (3>- 

The  agreement  of  the  values  C2  for  homologous  series  is  very  close. 
By  transposing  equation  2,  so  as  to  obtain  an  expression  for  K,  it  is 
seen  that,  in  a  homologous  series,  K  and  M  should  change  in  the  same 
sense  ;  owing  probably  to  the  small  differences  between  the  values  of 
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K  and  tlie  experimental  errors  incurred  in  its  determination,  several 
exceptions  are  to  be  noted  amon^^st  the  hydrocarbons. 

If  K  is  eliminated  from  equations  1,  2,  and  8,  expressions  contain- 
ing only  yu^,  M,  N,  U,  and  a  constant  may  be  j'eadily  obtained;  on 
calculating  the  constants  from  these,  it  is  found  that  the  expressions 
derived  from  equations  1  and  2  give  more  concordant  results  than 
that  from  equation  3.  W.  J.  P. 

Electromotive  Force  in  Electrolytic  Analysis.  By  H.  Freu- 
DENBEEG  (Zeit.  physikal.  Chem.,  12,  97 — 124). — It  has  been  shown 
that  different  values  of  the  electromotive  force  are  necessary  to 
electrolytically  decompose  aqueous  solutions  of  different  salts.  In 
some  cases,  the  electrolytic  separation  of  two  metals  from  a  mixed 
solution  of  their  salts  may  be  effected  by  choosing  an  electromotive 
force  just  sufficient  to  decompose  one  salt,  but  insufficient  to  decom- 
pose the  other.  The  author  has  made  a  large  number  of  experiments 
on  this  subject,  and  has  succeeded  in  effecting  the  separation,  in  acid 
solution,  of  various  metals  which  show  normal  decomposition  values 
of  the  electromotive  force.  Thus,  silver  may  be  separated  from  arsenic 
and  bismuth;  mercury  from  copper,  bismuth,  and  arsenic;  and, 
finally,  copper  and  bismuth  from  cadmium  and  arsenic.  Solutions 
with  abnormal  decomposition  values  were  also  investigated,  without 
practical  result  in  the  case  of  the  oxalates,  phosphates,  and  ammonium 
double  salts.  Cyanides  and  sulpho-salts,  however,  often  give  methods 
of  separation.  For  example,  silver  may  be  separated  from  antimony, 
and  mercury  from  copper  and  cadmium  in  potassium  cyanide  solution, 
and  mercury  may  be  separated  from  antimony  and  arsenic  in  am- 
moniacal  solution.  J.  W. 

Influence  of  Boric  acid  on  the  Electrical  Conductivity  of 
Aqueous  Solutions  of  Organic  Acids.  By  G.  Magnanint  (Gazzetta, 
23,  i,  197—251;  compare  Abstr.,  1892,  256,  1625).— The  author 
confirms  his  previous  conclusions  with  regard  to  the  influence  of 
boric  acid  on  the  electrical  conductivity  of  organic  acids,  and  has 
further  investigated  the  change  in  electrical  conductivity  produced 
by  adding  boric  acid  to  solutions  of  /3-hydroxypropionic,  hydroxy- 
butyric,  a-hydroxyvaleric,  trichlorolactic,  levulinic,  malic,  hydro- 
chelidinic,  cineolic,  pyromucic,  isodehydracetic,  hydroxy dehydrace tic, 
mesoxalic,  tartronic,  mucic,  pyrrolinecarboxylic,  acetylpyrrolinecarb- 
oxylic,  ??.-methyl-a-pyrrolineglyoxylic,  phenylpyrrodiazolic,  meconic, 
trichlorodiketopentamethylenehydroxycarboxylic,  meta-  and  para- 
hydroxybenzoic,  ortho-  and  para-nitrosalicylic,  protocatechuic,  ortho-, 
meta-,  and  para-cresotinic,  orthocoumaric,  hippuric,  caffe'ic,  cuminol- 
carboxylic,  paraxylenolcarboxylic,  benzylcresotinic,  /^-resorcilic,  pyro- 
gallolcarboxylic,  tropic,  vanillic,  guaicolcarboxylic,  opianic,  diphenyl- 
gly collie,  apionylketonic,  qninic,  and  parahydroxyquinolineortho- 
carboxylic  acids.  The  electrical  conductivity  of  acids  which  do  not 
contain  hvdroxyl  in  addition  to  a  carboxyl  group  is  never  increased 
by  adding  boric  acid  to  their  aqueous  solutions.  Hydroxy-acids  which 
contain  the  hydroxyl  group  in  the  a-position  relatively  to  the  carboxyl, 
whether  open  or  closed  chain  compounds,  always  undergo  an  increase  in 
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electrical  conductivity  on  the  addition  of  boric  acid  to  their  aqueous 
f^olutions ;  this  rule  seems  to  be  obeyed  independently  of  the  other 
groups  present  in  the  molecule,  and  holds  whether  the  hydroxyl  group 
is  attached  to  a  primnry,  secondary,  or  tertiary  carbon  atom.  In 
general,  no  augmentation  in  electrical  conductivity  is  observed  with 
acids  containing  an  hydroxyl  group  in  any  but  the  a-position  to  the 
carboxyl ;  the  reverse  is  true,  however,  with  gallic  and  protocatechuic 
acids.  W.  J.  P. 

Constitution  of  Metalamine  Salts.  By  A.  Werner  and  A. 
MiOLATi  (Zeit.  physikal.  Ghem.,  12,  35 — 55). — The  molecular  conduc- 
tivity of  equivalent  solutions  of  luteocobaltic  bromide,  Co(NH3)6Br3, 
roseocobaltic  bromide,  Co(N'H3)5(H20)Br3,  and  tetramineroseocobaltic 
bromide,  Co(NH3)4(H20)2Br3,  varies  very  slightly  (from  442  to  417 
for  /*2ooo)»  so  that  the  substitution  of  water  for  ammonia  in  the  salts 
has  no  marked  direct  effect  on  their  basic  properties.  The  molecular 
conductivities  of  bromopurpureocobaltic  bromide,  [CoBr(NH3)5]Br2, 
and  of  xauthocobaltic  bromide,  [Co(N02)(NH3)5]Br2,  are  not  much 
greater  than  half  those  of  the  luteo-  and  roseo-salts.  When  bromo- 
tetraminepurpureocobaltic  bromide,  [Co(NH3)4(H20)Br]Br2,  is  dis- 
solved in  water,  the  violet  solution  changes  gradually  into  pink,  the 
conductivity  at  the  same  time  increasing.  This  is  due  to  the  gradual 
conversion  of  the  salt  into  tetramineroseocobaltic  bromide  by  a 
process  of  hydration.  Other  examples  of  similar  changes  were 
observed. 

Hexaminecobaltic  nitrite,  Co(]S'H3)3(N02)3,  and  platosemidiamine 
chloride  are  practically  non- electrolytes  ;  platosamine  chloride  con- 
ducts slightly.  In  the  case  of  many  of  the  platinum  compounds,  the 
conductivity  rises  from  a  very  small  amount  to  considerable  propor- 
tions on  standing. 

Double  salts,  such  as  Erdmann's  compound,  [Co(NH3)2(N02)4]K, 
give  numbers  for  the  conductivity  which  correspond  with  the  assump- 
tion of  a  dissociation  into  two  ions. 

The  author's  results,  in  general,  confirm  the  conclusions  arrived  at, 
on  purely  chemical  grounds,  as  to  the  distribution  of  the  positive  and 
negative  groups  with  regard  to  the  metallic  atom  in  the  molecule. 

J.   W. 

Electrical  Furnace.  By  Saladin  {Bull  8oc.  Chim.  [3],  9,  133— 
136). — The  principle  of  this  apparatus  is  the  same  as  that  of  the 
electrical  cautery.  A  platinum  spiral,  rendered  incandescent  by  means 
of  a  current  of  electricity,  is  placed  in  a  vessel  of  refractory  material, 
and  the  whole  enclosed  in  a  cast-steel  case.  A  side  opening  in  the 
case  communicates  with  a  pump  and  manometer,  and  admits  of  the 
pressure  being  increased  to  1000  atmospheres  ;  the  range  of  tempera- 
ture is  1500 — 1800°,  and  is  measured  by  a  platinum-rhodium  couple. 
Details  of  the  construction  of  the  furnace  are  given  in  the  original 
paper.  J.  B.  T. 

Fusion  and  Volatilisation  of  Metals  and  Oxides  in  the 
Electric  Arc.  By  H.  Moissan  (Compt  rend.,  116,  1429—1434).— 
In  order  to  condense  and  collect  the  substances  that  sublime,  a  copper 
U-fcube,  through  which  a  rapid  current  of  cold  water  is   continually 
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passing,  is  introduced  into  the  electric  furnace  immediately  above 
the  crucible  containing  the  substance  under  investigation.  Asbestos 
cardboard  placed  above  the  opening  through  which  the  (J-*''^^®  i« 
introduced  serves  also  to  condense  some  of  the  vapour. 

When  maofnesium  pyrophosphate  is  submitted  for  five  minutes  to 
the  action  of  the  arc  formed  by  a  current  of  300  amperes  and  65 
volts,  a  sublimate  of  magnesium  oxide  and  ordinary  phosphorus  is 
obtained.  Asbestos,  with  300  amperes  and  75  volts,  almost  com- 
pletely volatilises  in  a  few  minutes,  and  leaves  only  a  small  residue  of 
the  fused  silicate,  together  with  a  small  globule  of  magnesium 
silicide. 

Copper,  v^ith  350  amperes  and  70  volts,  volatilises  rapidly,  and 
condenses  in  globules.  The  vapour  forms  cupric  oxide  in  contact 
with  air.  Silver  readily  enters  into  ebullition,  and  distils  more 
easily  than  zirconia  or  silica.  It  condenses  in  fused  globules,  a 
grey,  amorphous  powder,  and  arborescent  fragments.  Platinum 
melts  almost  immediately,  and  very  soon  begins  to  volatilise,  condens- 
ing in  brilliant  globules  and  also  in  the  form  of  a  powder.  Alum- 
inium, with  250  amperes  and  70  volts,  likewise  volatilises,  and 
condenses  in  small  spherules.  Tin,  with  380  ampdres  and  80  volts, 
volatilises  readily,  and  condenses  in  small  globules  and  in  fibrous 
masses.  Gold,  with  360  amperes  and  70  volts,  volatilises  to  a  con- 
siderable extent,  even  in  six  minutes,  and  condenses  in  small  spheres. 
Manganese,  with  a  current  of  380  amperes  and  8<)  volts,  volatilises 
very  readily;  400  grams  of  the  metal  left  only  a  small  residue  of  the 
carbide  after  heating  for  ten  minutes.  Iron,  with  350  amperes  and 
70  volts,  volatilises,  and  condenses  as  a  grey  powder  mixed  with  some 
very  brilliant,  malleable  scales.  Uranium,  with  350  amperes  and  75 
volts,  volatilises  readily,  and  condenses  in  small,  non-magnetic 
spheres  free  from  carbon. 

Silicon  volatilises  with  380  amperes  and  80  volts,  and  condenses  in 
small  spheres,  mixed  with  a  grey  powder  and  a  small  quantity  of 
silica.  Carbon,  with  370  amperes  and  80  volts,  rapidly  changes  into 
graphite  and  then  volatilises,  condensing  in  very  light,  thin,  trans- 
lucid,  maroon-coloured  plates,  similar  to  or  identical  with  the  maroon- 
coloured  variety  of  carbon  observed  by  Berthelot.  It  burns  easily  in 
oxygen. 

Calcium  oxide,  with  350  amperes  and  70  volts,  volatilises  after  8  or 
10  minutes,  and  with  400  amperes  and  80  volts  it  volatilises  in  five 
minutes.  The  oxide  condenses  entirely  as  an  amorphous  powder. 
"With  1000  amperes  and  80  volts,  100  grams  of  the  volatilised  oxide 
can  be  obtained  in  five  minutes. 

Magnesium  oxide  is  more  difiicult  to  volatilise  than  calcium  oxide, 
and  its  boiling  point  is  near  its  melting  point.  With  360  amperes  and 
80  volts,  it  gives  off*  a  quantity  of  vapour;  and  with  1000  amperes 
and  10  volts,  distillation  becomes  very  rapid.  C.  H.  B. 

Discoverer  of  the  Method  of  determining  the  Density  of 
Solids  by  Suspension.  By  W.  Ostwald  {Zeit.  physihal.  Chem.,  12, 
94). — The  author  points  out  that  the  discoverer  of  the  method  of 
finding  the  density  of  solids  by  suspension  is  not  Dufour,  as  Retgers 
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states,  but  Davy,  who  determined  (in  180^^  the  specific  gravity  of 
sodium  by  finding  the  proportions  in  which  sassafras  oil  (sp.  gr. 
1'096)  and  naphtha  (sp.  gr.  0-861)  must  be  mixed  in  order  to  produce 
a  liquid  in  which  the  metal  remains  suspended  without  sinking-  or 
floating.  J.  W. 

Formation  of  Supersaturated  Solutions.  By  A.  L.  Potilitzin 
(/.  Buss.  Ghem.  Soc,  25,  73 — 75). — The  following  rule  regarding  the 
formation  of  supersaturated  aqueous  solutions  is  stated  by  the  author. 
Only  those  saline  hydrates  can  form  supersaturated  solutions  whose 
dissociation  tension  in  dry  air  at  the  ordinary  temperature  is  consider- 
able. Salts  containing  water  of  crystallisation,  which  do  not  decom- 
pose at  the  ordinary  temperature  in  dry  air  or  in  a  vacuum,  or 
decompose  only  very  slowly,  are  incapable  at  that  temperature  of 
giving  supersaturated  solutions. 

The  behaviour  of  the  chlorates  and  bromates  of  the  alkaline  earths 
is  cited  in  illustration.  J,  W. 

Influence  of  Hydration  on  Solubility.  By  'N.  S.  Kurnakoff 
(J.  Russ.  Chem.  Soc,  24,  629— 631).— Le  Chatelier  stated  the  rule 
that  when  a  substance  forms  two  hydrates,  the  hydrate  containing 
least  wa-ter  is  more  soluble  than  the  higher  hydrate  at  any  tempera- 
ture below  the  point  of  transformation.  The  author  finds  a  great 
number  of  apparent  exceptions  to  this  rule  amongst  the  aramonio- 
metallic  compounds.  For  example,  the  chlorides  and  nitrates  of  the 
roseopentamine  bases  MX3,5NH3,H20  (where  M  =  Co,  Cr,  or  Ir) 
are  much  more  soluble  than  the  corresponding  anhydrous  forms 
MX3,5NH3,  the  purpureopentamine  salts.  He  also  mentions  the  fact 
that  organic  anhydrides  (acid  anhjdrides,  lactones,  oxides,  &c.)  are 
less  soluble  in  water  than  the  corresponding  hydrated  compounds. 

The  following  solubilities  were  found  by  V.  Meyer's  method  for 
various  ammonia  compounds  of  cobalt. 

100  parts  of  water  dissolve 

f , 

Temp.  CoCl3,5NH3.     CoCl3,5NH3,H20.    CoCla.eNHg. 

0°   0-232  1612  4-26 

16-9° —  24-87  — 

46-6° 1-031  —  12-74 

J.  W. 

Non- electrolytic  Dissociation  in  Solutions.  By  M.  Wilder- 
^tANN  (Ber.,  26,  1773 — 1786). — In  salt  solutions  the  author  recog- 
nises two  sorts  of  dissociation,  electrolytic  dissociation  into  ions  and 
a  non-electrolytic  dissociation  of  larger  molecular  aggregates  of  the 
dissolved  substance  into  smaller.  Thus,  in  a  solution  of  potassium 
chloride,   the  following  substances  may  be  assumed  to  exist,  K2CI2, 

+  -       +  - 

KCl,  K2CI,  KCI2,  K,  and  01.  The  author  is  of  opinion  that  this 
additional  assumption  of  non-electrolytic  dissociation  is  sufficient  to 
explain  the  divergencies  existing  between  the  observed  data  and  the 
values  calculated  on  the  electrolytic  dissociation  hypothesis   alone. 
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In  the  present  paper,  he  discusses  the  electrical  conductivity  of  salt 
solutions  which  do  not  in  general  obey  the  dilution  law  applicable  to 
•weak  acids  and  bases.  From  an  imperfect  mathematical  discussion, 
based  on  the  above  assumption,  he  deduces  formulae  which  show  a 
qualitative  agreement  with  the  experimental  data.  J.  W. 

Ths  Colour  of  the  Ions.  By  G.  Magnanini  (Zdt.  physiJcal 
Chem.,  12,  56 — 72). — Ostwald,  from  his  researches  on  the  absorption 
spectra  of  solutions  of  the  permanganates,  rosolates,  chromoxalates, 
&c.,  drew  the  conclusion  that  the  absorption  depended  on  the  colour 
of  the  ions  in  the  solution  and  not  on  that  of  the  undissociated 
molecules  of  the  dissolved  salt,  for  all  permanganates,  for  example, 
gave  precisely  the  same  absorption  in  dilute  solutions.  The  author 
contests  this  conclusion,  and  shows  that  the  salts  of  violuric  acid  give 
red  solutions,  whilst  violuric  acid  itself  gives  colourless  aqueous 
solutions,  although  it  is  dissociated  to  the  extent  of  8  per  cent,  at  a 
dilution  of  256.  It  cannot,  therefore,  be  the  negative  ion  which 
causes  the  absorption  in  the  salt  solution,  nor  can  it  be  the  positive 
metallic  ion  ;  so  that  the  colour  must  come  from  the  undissociated  part. 
The  absorption  for  equivalent  solutions  of  potassium,  sodium,  and  am- 
monium violurates  is  equal.  Addition  of  large  excess  of  potassium 
nitrate  to  a  solution  of  potassium  violurate  does  not  influence  the 
absorption,  although  it  diminishes  the  degree  of  dissociation. 

J.  W. 

Influence  of  Dilution  on  the  Velocity  of  Chemical  Reactions. 
By  Y.  Omelyansky  (/.  Buss.  Chem.  Soc,  24,  647 — 663). — The  author 
has  investigated  the  influence  of  dilution  on  the  velocity  constant  of 
two  reactions,  namely  : — 

I.  Iso-C4H9(OH)  +  (C2H30)20  =  CHa-CO-C^HgO  +  C^HA 

in  benzene  solution,  and 

II.  NEta  +  EtI  =  NEtJ 

in  acetone  solution. 

In  the  first  column  of  the  following  table  is  given  the  dilution  V, 
in  the  second  the  velocity  constant  K,  and  in  the  third  their  product. 
The  measurements  were  made  at  100°. 


V. 

K. 

KV. 

1-0  (without  solvent) 

0-212 

0-212 

2-0 

0-178 

0-356 

40 

0123 

0-41^2 

6-0 

0-102 

0-612 

160 

0-0401 

0-641 

40-9 

0-0165 

0-674 

01-6 

0-0107 

0-659 

79-8 

0-00875 

0-698 

101-0 

0-00682 

0-6i)2 

149-6 

0-00457 

0-682 

3037 

0-00220 

0-668 

K. 

KV. 

0-0676 

1-08 

0-0280 

114 

0-0209 

1-27 

0-0159 

1-27 

0-0122 

1-11 

0-00805 

1-21 
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II. 

V. 

160 

40-9 

61-0 

«U-3 
100-8 
151-2 

From  these  tables  it  appears  thafc  after  the  reacting  substances 
have  been  diluted  with  15  times  their  volume  of  solvent,  the  constant 
of  velocity  of  a  bimolecular  reaction  is  inversely  proportional  to  the 
dilution.  J.  W. 

Vapour  Tensions  of  Solutions  of  Sulphur  and  Phosphorus 
in  Carbon  Bisulphide.  By  G.  Guglielmo  {Real.  Accad.  Line,  1892, 
ii,  210 — 216. — The  author  has  measured  the  vapour  tensions  of  solu- 
tions of  sulphur  and  phosphorus  in  carbon  bisulphide  by  enclosing 
them  in  a  space  exhausted  by  a  Sprengel  pump,  and  measuring  the 
vapour  pressure  by  means  of  a  manometer.  For  solutions  at  ordinary 
temperatures,  a  glass  apparatus  was  used  consisting  of  two  bulbs, 
one  to  contain  pure  carbon  bisulphide,  the  other  to  hold  the  solution ; 
these  vessels  could  be  isolated  from  each  other  and  from  the  pump 
by  means  of  suitably-arranged  mercury  traps.  In  such  an  apparatus, 
the  vapour  tension  of  the  pure  carbon  bisulphide  is  first  determined, 
then  that  of  the  solution ;  the  ratios  of  the  differences  of  the  two 
pressures  to  the  vapour  tension  of  carbon  bisulphide  at  the  corre- 
sponding temperatures  are  therefore  proportional  to  the  number  of 
dissolved  molecules  per  unit  of  solution.  In  the  case  of  sulphur,  the 
experiments  were  conducted  between  0°  and  13-8",  and  show  that  for 
solutions  up  to  20  per  cent.,  the  molecular  depression  of  the  vapour 
tension  corresponds  with  a  sulphur  molecule  containing  8  atoms  for 
the  more  dilute  solutions,  increasing  to  9  for  the  more  concentrated. 

The  vapour  tensions  of  several  carbon  bisulphide  sohitions  of 
phosphorus  were  measured  at  0° ;  the  depressions  of  the  vapour 
tensions  correspond  approximately  with  a  tetratomic  molecule  for 
dilute  solutions  (3  per  cent.),  just  as  is  found  by  vapour  density  de- 
terminations. As  would  be  expected,  the  molecular  weight  increases 
for  more  concentrated  solutions. 

The  solutions  are  kept  stirred  by  means  of  steel  rods,  which  are 
enclosed  in  the  exhausted  bulbs,  and  are  moved  up  and  down  by  the 
motion  of  a  horseshoe  magnet  outside.  W.  J.  P. 

Determination  of  Molecular  Weights  by  Beckmann's  Method. 

By  G.  Baroni  {Gazzetta,  23,  i,  263 — 277). — In  this  preliminary  com- 
munication, the  author  gives  a  number  of  data  for  tbe  boiling  points 
of  aqueous  solutions  of  boric  acid,  potassium  chloride  and  bromide, 
sodium  chloride,  and  barium  chloride.  The  immediate  continuation 
of  the  investigation  is  interrupted  by  an  accident.  W.  J.  P. 
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Phenanthrene  as  a  Solvent  in  Cryoscopic  Determinations. 
By  F.  Garklli  and  A.  Ferratini  (Gazzetta,  23,  i,  442 — 452).— The 
authors  have  previonslj  suggested  (Abstr.,  1892,  156)  that  the 
abnormal  values  deduced  from  cryoscopic  determinations  of  the 
molecular  weight  of  indole  in  naphthalene  solation,  result  from  the 
formation  of  solid  solutions  of  indole  in  the  crystallising  hydrocarbon  ; 
they  suspected  also  that  the  formation  of  such  solid  solutions  was  in 
some  way  influenced  by  similarity  of  constitution  between  the  solvent 
and  the  dissolved  substance.  It  is  now  found  that  the  crystals  which 
separate  on  cooling  a  liquid  solution  of  carbazole  in  phenanthrene, 
two  substances  of  very  analogous  constitution,  contain  a  large 
quantity  of  the  dissolved  substance  ;  the  crystals  deposited  from  a 
liquid  solution  containing  7 '5  per  cent,  of  carbazole  contained  11  •42 
per  cent,  of  the  latter,  whilst  a  7*5  per  cent,  solution  of  diphenyl- 
amine  in  phenanthrene  deposited  crystals  containing  only  5'39  per 
cent,  of  the  amido-compound. 

The  abnormally  small  depressions  of  the  freezing  points  of  hydro- 
carbons and  allied  compounds  by  benzoic  acid  have  been  remarked  by 
several  investigators.  Benzoic  acid  also  gives  too  small  a  depression 
of  the  freezing  point  of  phenanthrene,  and  the  autliors  suppose  that 
this  may  be  found  a  general  rule  for  organic  acids. 

Apart  from  the  great  difficulty  experienced  in  purifying  phenanthr- 
ene, the  authors  consider  it  a  better  solvent  for  use  in  cryoscopic 
determinations  than  naphthalene ;  its  high  constant  of  depression 
(120)  renders  it  possible  to  work  accurately  with  very  dilute  solu- 
tions, whilst  its  small  tendency  to  volatilise  makes  it  more  easy  of 
manipulation  than  naphthalene.  A  satisfactory  series  of  test  experi- 
ments with  naphthalene,  diphenylamine,  thymol,  stilbene,  metadi- 
nitrobenzene,  and  %-methylcarbazole  is  given  in  illustration  of  this. 

W.  J.  P. 

Cryohydric  Temperatures.  By  F.  A.  H.  Schreinemakers  (Zeit. 
physikaL  Ghem.,  12,  73 — 93). — Guthrie  made  some  experiments  on 
the  cryohydric  points  of  systems  of  mixed  salts,  but  did  not  arrive  at 
any  general  conclusion.  The  author  now  discusses  the  question  from 
the  theoretical  standpoint,  and  makes  the  following  deductions. 

When  the  two  salts  do  not  form  a  double  salt,  the  cryohydric  point 
of  the  mixture  is  lower  than  the  cryohydric  point  of  a  solution  in 
equilibrium  with  either  of  the  salts  separately.  This  conclusion 
receives  confirmation  both  from  Guthrie's  and  from  the  author's 
experiments. 

When  a  double  salt  is  formed  which  decomposes  on  dissolution, 
such  as  PbIo,Kl,2H20,  the  cryohydric  temperature  of  a  solution 
in  equilibrium  with  the  double  salt  and  one  of  its  components  is 
lower  than  the  cryohydric  temperature  of  a  solution  in  equilibrium 
with  this  component  alone ;  and  the  cryohydric  point  of  a  solution  in 
equilibrium  with  the  double  salt  and  the  component  which  is  not 
deposited  is  lower  than  that  of  a  solution  in  equilibrium  with  the 
double  salt  and  the  component  which  is  deposited. 

When  a  double  salt  is  formed  which  dissolves  homogeneously 
without  decomposition,  such  as  CuS04,(N'H4)2S04,6H20,  the  cryo- 
hydric temperature  of  a  solution  in  equilibrium  with  the  double  salt 
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and  one  of  its  components  is  lower  than  the  crjohydric  temperature 
of  a  solution  of  tlie  double  salt  alone. 

These  conclusions  have  been  confirmed  by  experiment.         J.  W. 

Osmotic  Pressure.  By  A.  Naccari  (Gazzetfa,  23,  i,  535—537). 
— A  porous  cell,  containing  a  semi-permeable  membrane  of  copper 
ferrocyanide  and  fitted  with  a  manometer,  is  partially  filled  with 
sugar  solution  and  placed  in  pure  water ;  water  then  passes  into  the 
cell,  and  the  osmotic  pressure  set  up  is  measured  by  the  manometer. 
The  cell  is  now  placed  in  a  more  concentrated  sugar  solution  than 
that  which  it  contains,  and  water  passes  out ;  by  reducing  the  atmo- 
spheric pressure  in  the  cell,  equilibrium  is  established  between  the 
internal  and  external  sugar  solutions,  although  the  pressure  inside  is 
not  so  great  as  the  osmotic  pressure  set  up  when  the  cell  stood  in 
pure  water  and  contained  the  same  volume  of  solution.  The  author 
concludes  from  this  experiment  that  if  Boyle's  law  were  applicable  to 
liquid  solutions,  it  should  be  possible  for  a  gas  at  constant  volume 
and  temperature  to  exert  any  given  pressure,  and  that  hence  the 
theory  of  osmotic  pressures  is  faulty.  W.  J.  P. 

Note  by  Abstractor. — The  osmotic  pressure  in  such  experiments  as 
the  above  is,  of  course,  measured  by  counterbalancing  it  against  an 
equal  and  known  gaseous  pressare;  consequently,  in  the  second  part 
of  the  author's  experiment  the  pressure  registered  on  the  manometer 
is  simply  the  diiference  of  the  osmotic  pressures  of  the  two  sugar 
solutions  which  are  in  equilibrium,  and  nothing  is  proved  against  the 
theory  of  osmotic  pressures.  W.  J.  P. 

Relation  between  the  Periodic  Classifications  of  L.  Meyer 
and  MendeleeflF.  By  U.  Alvisi  {Gazzetta,  23,  i,  509— 517).— The 
author  endeavours  to  trace  a  relation  between  the  equivalents  and 
specific  gravities  of  the  elements  by  means  of  the  differences  of  the 
numerical  values  of  these  two  functions.  W.  J.  P. 

Specific  Gravities  of  the  Elements  in  the  Periodic  System. 

By  U.  Alvisi  (Gazzetta,  23,  i,  518— 523).— In  L.  Meyer's  or  Mende- 
leeff  "s  classification  of  the  elements,  the  sum  of  the  specific  gravities 
of  the  elements  on  one  half  of  any  period  is  approximately  equal  to 
the  sum  of  those  on  the  other  half.  W.  J.  P. 

Stereochemistry  or  Motochemistry  P  By  E.  Molinart  (/.  pr, 
Ghem.  [2],  48,  113 — 135). — By  the  term  "  motochemistry,"  the  author 
implies  the  hypothesis  that  the  constitution  of  compounds  is  de- 
pendent on  the  intramolecular  movements  of  the  atomrs  in  relation  to 
each  other,  rather  than  on  the  relative  positions  of  the  atoms  in  space. 
The  hypothesis  treats  the  bonds  by  which  it  is  customary  to  represent 
the  union  of  atoms  as  signifying  the  nature  of  the  swing  or  energy  of 
the  atoms  with  regard  to  each  other.  Thus,  doubly  linked  and  singly 
linked  carbon  atoms  are  of  different  value  in  respect  of  the  energy  of 
their  movement  with  regard  to  each  other,  and  double  or  treble  bonds 
signify  excess  of  energy,  ready  to  be  exerted  in  saturating  the  com- 
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pound.  The  author  applies  his  hypothesis  to  the  benzene  ring,  and 
shows  that  only  one  ortho-bi-snbstitutiou  product  is  possible.  Moto- 
isomerisra  involves  asjmmetry,  but  the  term  must  be  used  in  a 
<^reatly  extended  sense,  the  phenomenon  depending  on  the  mass  and 
valency  of  the  atoms  or  atomic  groups,  as  well  as  on  theirnumber  and 
nature.  Motoisomerides  will  exist  iu  those  cases  in  which  it  is  pos- 
sible for  the  order  of  approachment  of  the  (in  this  sense)  asym- 
metrical carbon  atom  towards  its  neighbouring  atoms  to  vary.    Thus, 

in  the  case  of  benzilmonoxime,   COPh*C<^p  tt    ,  it  is  possible  for 

two  motoisomerides  to  exist ;  for  if  the  swing  between  carbon  and 
carbon  be  designated  by  a,  and  that  between  carbon  and  nitrogen  by 
h,  the  isomerides  will  be  represented  by  (1)  a,  a,  b,  6,  and  (2)  a,  h, 
a,  h. 

The  author  adduces  a  number  of  other  examples  of  the  application 
of  this  hypothesis.  A.  G.  B. 
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Iodine  Monochloride.  By  S.  Tanatab  (/.  Russ.  Chem.  Soc,  25, 
97 — 101). — To  prepare  the  yS-modification  of  iodine  monochloride  of 
melting  point  13*9°,  the  author  places  the  liouid  chloride  in  a  vessel 
with  a  drawn-out  neck,  and  heats  very  slowly  so  that  the  walls  become 
covered  with  crystals  of  the  trichloride.  The  heating  is  continued 
until  the  boiling  point  of  the  liquid  is  reached  and  all  the  trichloride 
expelled  through  the  constricted  neck,  which  is  then  sealed  oif.  On 
cooling,  first  to  the  atmospheric  temperature  and  afterwards  to  —10°, 
no  trichloride  should  be  deposited  on  the  upper  parts  of  the  vessel. 
If  any  such  separation  takes  place,  the  boiling  must  be  renewed,  for 
no  /3- monochloride  can  be  formed  in  presence  of  trichloride.  When 
the  /^-modification  is  once  formed,  it  is  very  stable  as  long  as  it  is  kept 
in  the  sealed  vessel.  When  melted  and  cooled  in  a  sealed  tube  to 
—  20°,  it  passes  into  the  a-modification,  from  which  it  may  be  re- 
ob.tained  by  again  melting  and  cooling  to  —10°. 

The  heat  of  transformation  of  the  /3-chloride  into  the  a-modifica- 
tion is  0'273  Cal.,  and  the  heat  of  fusion  of  the  a-chloride  is  —'Idl 
Cal.  The  sp.  gr.  of  liquid  iodine  monochloride  is  3"2856  at  16°/1G° 
and  3-2402  at  3^734°.  J.  W. 

Densities  of  the  Principal  Gases.  By  Lord  Ratleigh  (Proc 
Boy.  Soc,  53,  134 — 149). — The  author  describes  in  some  detail  the 
manometric  gauge,  and  the  connections  of  the  globe  with  pump  and 
manometer,  which  he  has  employed  in  his  new  experiments  on  the 
densities  of  air,  oxygen,  and  nitrogen. 

The  oxygen  was  prepared  in  three  ways — (a)  from  chlorates, 
(6)  from  potassium  permanganate,  and   (c)   by  electrolysis.     The  air 
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drawn  from  outside  was  passed  through  potash  solution,  then  through 
tubes  filled  with  fragments  of  solid  potash,  and  finally  over  phosphoric 
anhydride.  The  nitrogen  was  prepared  by  passing  air  through  a 
potash  solution,  over  reduced  copper,  then  through  a  [J -tube  to 
deposit  water,  again  over  heated  copper,  and  finally  over  heated 
copper  oxide.  The  following  table  is  given  of  the  densities  of  oxygen, 
nitrogen,  and  hydrogen  referred  to  that  of  air  as  unity. 

Oxygen.  T^fitrogen.  Hydrogen. 

Eegnault  (corr.) 1-10562  0-97138  0-0694.9 

V.  Jolly  (corr.) 1-10502  0-97245  — 

Leduc 1-1050  0-9720  0-06947 

Rayleigh 1-10535  0-97209  00G960 

Mean 1-10525  0-97218  0-06952 

The  density  of  hydrogen  was  calculated  from  that  of  oxygen,  using 
the  ratio  15-882.  The  mean  of  the  best  densities  under  standard  con- 
ditions referred  to  water  at  4°  as  1000,  that  is,  the  weight  of  1  litre 
in  grams,  is  : — 

Air.  Oxygen.  Nitrogen.  Hvdrogen. 

1-29347     1-42961     1-25749     0-08991 

J.  W. 

Electrolysis  of  Steam.  By  J.  J.  Thomson  {Ptoc.  Boy.  Snc,  53, 
90 — 110). — A  current  of  steam  was  passed  through  the  middle  limb 
of  a  "|"-t^^^5  t^®  closed  side  limbs  of  which  were  furnished  with 
delivery  tubes,  and  also  with  gold  or  platinum  electrodes  between 
which  sparks  might  be  passed  through  the  steam.  The  delivery  tubes 
conducted  the  gases  into  two  eudiometers,  in  which  the  gaseous  mix- 
ture formed  on  passage  of  the  sparks  was  exploded.  When  the  sparks 
were  from  1-5  to  4  mm.  long  it  was  observed  that,  within  the  limit  of 
error  of  the  experiment,  the  volumes  of  the  excess  of  hydrogen  in 
the  one  tube  and  of  oxygen  in  the  other,  which  remain  after  the  ex- 
plosion of  the  mixed  gases,  are  respectively  equal  to  the  volumes  of 
the  hydrogen  and  oxygen  liberated  in  a  water  voltameter  placed  in 
series  with  the  steam  tube ;  and  that  the  excess  of  hydrogen  appears 
in  the  tube  which  is  in  connection  with  the  positive  electrode,  the 
excess  of  oxygen  in  the  tube  which  is  in  connection  with  the  negative 
electrode.  When  the  spark  length  is  greater  than  4  mm.,  the  first  of 
the  preceding  results  ceases  to  hold,  and  when  the  spark  length  is 
increased  to  over  11  mm.,  the  excess  of  hydrogen,  instead  of  appear- 
ing at  the  positive  electrode,  changes  over  to  the  negative,  the  excess 
of  oxygen  at  the  same  time  going  over  from  the  negative  to  the  posi- 
tive electrode.  When  the  sparks  are  very  much  longer,  about  22  mm., 
reversal  again  takes  place,  the  hydrogen  appearing  at  the  positive 
electrode. 

The  author  finds  that  when  the  arc  discharge  passes  through 
hydrogen  and  oxygen  respectively,  the  hydrogen  behaves  as  if  it  had 
a  negative  charge,  and  the  oxygen  as  if  it  had  a  positive  one. 

J.  W. 

Composition  of  Water  by  Volume.  By  A.  Scott  (Proc.  Roy. 
Soc,  53,   130 — 134). — The  author  has  continued  his  investigation  ol: 
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the  proportions  by  volume  in  which  oxygen  and  hydrop^en  unite, 
using  improved  apparatus.  The  taps  were  lubricated  with  syrupy 
phosphoric  acid  instead  of  vaselin,  which  was  found  to  introduce 
traces  of  the  oxides  of  carbon  into  the  gases  ;  and  the  measurements 
were  all  made  at  constant  volume  by  varying  the  pressure.  The 
oxygen  was  prepared  from  silver  oxide,  and  the  hydrogen  from  sodium 
and  steam.  In  some  experiments  the  hydrogen  was  further  treated 
by  absorption  in  palladium. 

The  mean  ratio  of  hydrogen  to  oxygen  was  found  in  5  series  of  53 
experiments  to  be  : — 

2-002435  +  0-00006,  impurity  in  both  gases  equally, 
or  2-002431  ±  000U06,  „  hydrogen  alone. 

If  six  experiments  were  rejected,  the  value  would  be  1*002466  + 
0-000003,  any  impurity  making  no  difference,  whether  assumed  to  be 
all  in  the  hydrogen  or  equally  distributed  between  the  two  gases. 
The  most  probable  value  is  2-00245,  which,  combined  with  Rayleigh's 
value,  15-882,  for  the  ratio  of  the  densities  of  the  gases,  gives  15-862 
for  the  atomic  weight  of  oxygen,  hydrogen  being  1,  and  1-0078  for  the 
atomic  weight  of  hydrogen,  oxygen  being  taken  as  16.  J.  W, 

Density,  &c.,  of  Sulphurous  Anhydride.  By  A.  Leduc  (Compt. 
rend.,  117,  219 — 222). — Under  normal  conditions  of  pressure  and 
temperature,  the  density  of  gaseous  sulphurous  anhydride  is  2"2639, 
with  an  estimated  error  of  l/10,000th  of  the  value.  The  gas  investi- 
gated was  prepared  from  pure  sulphuric  acid  and  pure  mercury,  in  an 
apparatus  without  rubber  connections,  and  was  dried  with  sulphuric 
acid  and  phosphoric  anhydride. 

The  author  finds  the  following  formula  to  express  the  relation 
between  the  weight  of  the  gas  at  a  pressure  p  (from  1  to  0*5  atmo- 
sphere) and  that  at  the  normal  pressure. 

•W760  =  W^^  [1  +  323  X  10-^(760  -  p)]. 
P 
The  mean  coefficient  of  expansion  of  the  gas  between  0°  and  20°  at 
normal  pressure  was  found  to  be  0*00396,  the  true  coefficient  at  0° 
being  0-003978.  Under  a  pressure  of  334  mm.  the  mean  coefficient 
of  expansion  is  0*003787  between  0°  and  22°.  The  coefficient  of  in- 
crease of  pressure  with  the  temperature  is  0003883  at  0°. 

J.  W. 

Preparation  of  Ammonium  Persulphate.  By  K.  Elbs  (J.  pr. 
Chem.  [2],  48,  185— lb9 ;  compare  Marshall,  Trans.,  1891,  771).— A 
porous  clay  cell  (80 — 100  c.c.  capacity),  containing  a  saturated  solu- 
tion of  ammonium  sulphate  in  a  mixture  of  1  part  by  volume  of 
sulphuric  acid  with  8  parts  by  volume  of  water,  is  placed  in  a  beaker 
and  surrounded  by  a  mixture  of  equal  volumes  of  sulphuric  acid 
and  water.  A  lead  cylinder,  placed  round  the  porous  cell,  serves  as 
the  cathode,  and  a  platinum  spiral  having  a  surface  of  0*5  sq.  cm.  is 
suspended  inside  tlie  porous  cell  to  serve  as  the  anode.  The  beaker  is 
imbedded  in  ice.     The  electrolysis  is  effected  by  a  current  of  2 — 3 
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amperes  ;  some  8  volts  will  be  necessary  when  the  internal  resistance 
of  the  decomposing  cell  is  about  1  ohm.  After  2 — 3  hours,  the  con- 
tents of  the  porous  cell  are  filtered  through  glass  wool  and  the  crystals 
of  ammonium  persulphate  dried  on  a  porous  plate  ;  the  filtrate  is 
shaken  with  ammonium  sulphate  and  once  more  electrolysed.  20 — 4) 
grams  of  the  persulphate  may  thus  be  obtained  in  one  operation,  the 
yield  being  least  at  the  outset,  when  the  liquid  is  being  saturated 
with  the  persulphate.  The  sulphuric  acid  in  the  outer  cell  eventually 
becomes  alkaline  from  the  transit  of  the  ammonium  ion,  and  pari 
passu  the  ammonium  sulphate  in  the  inner  cell  becomes  strongly  acid  ; 
from  time  to  time  the  former  liquid  must  be  renewed  and  the  latter 
nearly  neutralised  with  ammonia.  To  recover  the  persulphate  left  in 
the  liquor  when  the  preparation  has  been  completed,  a  concentrated 
solution  of  potassium  carbonate  or  acetate  is  added ;  potassium  per- 
sulphate will  thus  be  precipitated,  as  100  parts  of  water  only  dissolve 
2  parts  of  this  salt,  whereas  they  dissolve  65  parts  of  the  ammonium 
salt. 

Ammonium  persulphate,  thus  prepared,  contains  some  3 — 5  per 
cent,  of  impurities,  consisting  chiefly  of  ammonium  sulphate,  but 
partly  of  ammonium  alum,  derived  from  the  clay  of  the  porous  cell. 
It  may  be  recrystallised  from  water.  A.  G.  B. 

Atomic  Refraction  of  Boron.  By  A.  Ghira  (Gazzetta,  23, 
i,  452 — 462). — The  author  has  determined  the  refraction  constants  of 
a  number  of  compounds  of  boron  for  the  line  D  and  the  a,  f3,  and  7 
hydrogen  lines ;  the  results  obtained  for  the  D  and  Ha  lines  are  sum- 
marised in  the  followino^  tables. 


Substance. 

Temp. 

Mn-1 
^      d      ' 

p   MD^  -  1 

j^tomie  refraction  of  boron. 

From  [I. 

From  fi^. 

BtOEt)3 
B(OC4H9^)3 
B(OC5Hu^)3 
B(0C3HJ3 

6-2° 

7-8 
9-7 
8  3 

63-30 
109 -68 
132  -60 

84-18 

38-57 
66-31 
79-88 
50-69 

5-04 
5-52 
5-49 
3-87 

3-24 
3-37 
3-12 
2-73 

Atomic  refraction  of  boron. 

Substance. 

Temp. 

p/*Ha  -  1 

^         d          ' 

^dif.uj+2y 

From  fi. 

From  fi^. 

BCI3 

5-7° 

34-62 

20-86 

5-32 

2-80 

BBr3 

— 

51-03 

29-69 

5  13 

2-84 

B(0Et)3 

6-2 

63-00 

38-41 

5  10 

319 

B(OC,H9^)3 

7-8 

109-13 

66  01 

5-63 

3-43 

B(0C5H„^), 

9-7 

131-90 

79-50 

5-60 

3-24 

B(OC3H5)3 

8-3 

83-83 

60-32 

3-73 

2-32 
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The  author  also  gives  the  refraction  for  the  rays  H/3  and  H-y,  and 
thence  calculates  the  dispersion  for  Ha — Hy.  The  specific  prravities 
employed  are  referred  to  water  at  4°  ;  the  atomic  refractions  of  other 
elements  than  boron,  used  in  the  calculations  for  the  hydrogen  lines, 
are  those  of  Nasini  and  Costa  (Abstr.,  1891,  1305),  for  the  D  line 
those  of  Conrady  and  Zeccliirii  (this  vol.,  ii,  253). 

The  author  has  also  made  observations  on  aqueous  solutions  of 
boric  anhydride  ;  little  weight,  however,  attaches  to  these  results, 
owing  to  the  fact  that  less  than  2  per  cent,  solutions  had  to  be 
employed.  W.  J.  P. 

Combination  of  Boron  Bromide  with  Phosphorus  Tribrom- 
ide.  By  Tarible  (Gompt.  rend.,  116,  1521 — 1524). — Boron  bromide 
was  prepared  in  large  quantity  by  the  action  of  bromine  on  amor- 
phous boron,  obtained  by  Moissan's  method  of  reducing  boric  an- 
hydride by  means  of  magnesium.  In  presence  of  carbon  bisulphide, 
it  combines  readily  with  phosphorus  tribromide  in  molecular  pro- 
portion, forming  the  compound  PBr^.BBr^,  which  separates  in 
beautiful,  colourless  needles  after  half  the  solvent  has  been  distilled 
off  and  the  residual  liquid  is  cooled.  These  crystals  melt  at  about 
61°,  dissolve  in  carbon  bisulphide  and.  in  chloroform,  fume  in  moist 
air,  and  are  very  easily  decomposed  by  water  with  formation  of  boric, 
phosphorous,  and  hydrobromic  acids.  When  heated  in  a  current  of 
hydrogen,  it  sublimes  with  partial  decomposition;  in  a  current  of 
oxygen,  it  decomposes  slightly  at  the  ordinary  temperature,  and 
takes  fire  below  a  red  heat.  Sulphur,  bromine,  iodine,  and  other 
non-metals  are  without  action  on  it,  but  chlorine  at  the  ordinary 
temperature  converts  it  into  the  compound  PCl5,BCl3. 

Boron  phosphorus  bromide  crystallises  unchanged  from  both  phos- 
phorus tribromide  and  boron  bromide,  and  hence  would  seem  to  be 
the  only  stable  compound  of  these  two  substances. 

The  compound  PBrjjBBr,  is  obtained  in  small,  white  crystals  by 
pouring  a  carbon  bisulphide  solution  of  phosphorus  pentabromide 
into  a  similar  solution  of  boron  bromide.  It  is  only  slightly  soluble 
in  cold  carbon  bisulphide,  but  dissolves  readily  on  heating,  and  can 
be  recrystallised  from  this  solvent.  When  heated  in  sealed  tubes,  it 
melts  at  140° ;  but  when  heated  with  exposure  to  air,  it  volatilises 
at  about  105°  without  melting.  When  exposed  to  the  air,  it  fumes, 
and  it  is  energetically  decomposed  by  water,  with  formation  of  boric, 
phosphoric,  and  hydrobromic  acids.  Pure  and  dry  hydrogen  is  with- 
out action  on  it  even  when  heated,  but  it  burns  when  heated  to  red- 
ness in  oxygen,  and  is  completely  decomposed  by  chlorine  with  great 
development  of  heat.  It  absorbs  ammonia  at  the  ordinary  tempera- 
ture with  development  of  heat,  and  yields  a  white,  crystalline  com- 
pound. No  evidence  conld  be  obtained  of  the  existence  of  any  other 
compound  of  phosphorus  pentabromide  and  boron  tribromide. 

C.  H.  B. 

Bromoborates.  By  G-.  Rousseau  and  H.  Allaire  (Compf.  rend., 
116,  1445 — 1446  ;  compare  this  vol.,  ii,  468). — L'on  bromohorafe, 
6PeO,8Ba03,FeBr2,  is  readily  obtained   by  passing  bromine    vapour 
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over  an  intimate  mixture  of  boronatrocalclte  wlfcli  a  large  excess  of 
fragments  of  iron  wire  heated  to  redness.  It  forms  a  mixtare  of 
greyish- white  cubes  and  octahedra  which  act  on  polarised  light  in 
the  same  way  as  natural  crystals  of  boracite,  and  are  larger  the 
higher  the  temperature.  They  are  mixed  with  black  prisms  of 
ferric  borate,  which  can  be  removed  by  treatment  with  cold,  concen- 
trated hydrobromic  acid.  Iron  bromoborate  dissolves  slowly  in  warm 
nitric  acid. 

Zinc  h'omohorate,  6ZnO,8B;i03,ZnBr2,  forms  white,  microscopic, 
pseudo-cubic  crystals,  which  also  act  on  polarised  light.  It  is  ob- 
tained by  the  actioa  of  zinc  bromide  vapour  on  calcium  borate, 
heated  to  redness  in  an  atmosphere  of  carbonic  anhydride. 

C.  H.  B. 

Cyclic  Condensation  of  Carbon.  Artificial  Production  of  the 
Diamond.  By  G.  Rousseau  (Gompt.  rend.,  117,  164 — 167). — When 
barium  and  strontium  manganites  are  heated,  they  undergo  a  cyclic 
change,  a  salt  such  as  Mn02,BaO  being  formed  at  800°,  changing  to 
2Mn02,BaO  at  1000—1200°,  and  reverting  again  to  Mn03,BaO  at  a 
white  heat,  A  similar  change  occurs  when  sodium  manganite  is 
heated.  By  treating  hydrocarbons  in  this  manner,  it  seemed  probable, 
since  each  of  the  modifications  of  carbon  is  known  to  have  a  tem- 
perature or  zone  of  temperature  of  maximum  stability,  that  an 
analogous  change  might  be  produced,  and  this  proved  to  be  the  case. 
Acetylene  was  generated  from  calcium  carbide  and  steam  in  a  lime 
crucible,  heated  in  an  electric  furnace;  after  IJ  hours,  several 
particles  of  black  diamond  were  found  to  have  been  formed  ;  whilst 
in  the  cooler  parts  of  the  crucible,  graphite  was  deposited  in  black, 
microscopic  leaflets,  identical  with  those  of  natural  plumbago.  In  a 
second  experiment,  the  carbide  was  decomposed  by  moist  coal  gas,  the 
decomposition  of  which  furnished  an  additional  supply  of  acetylene  ; 
20  milligrams  of  diamond  was  obtained. 

The  diamonds,  some  of  which  were  as  much  as  0"5  mm.  in  dia- 
meter, formed  wrinkled,  brownish-black,  roundish  masses,  sometimes 
covered  with  white,  brilliant  points,  more  or  less  crystalline  ia 
character.  They  remained  unattacked  by  potassium  chlorate  and 
nitric  acid  mixture,  by  potassium  hydrogen  sulphate,  and  by  hydro- 
fluoric acid.  They  scratched  corundum,  and,  when  burned,  left  a 
cellular  ash.  It  is  noteworthy  that  the  formation  took  place  under 
atmospheric  pressure.  Jn.  W. 

Solubility  of  "Insoluble"  Salts.  By  A.  F.  Holleman  (Zeit. 
phijsikal.  Chem.,  12,  125 — 139). — The  author  has  investigated  the 
electrical  conductivity  of  aqueous  solutions  of  the  so-palled  insoluble 
salts,  and  from  his  numbers  calculates  the  actual  solubility. 

In  the  case  of  precipitated  calcium  sulphate,  the  dilution  (in 
equivalents)  of  the  saturated  solution  was  found  to  be  v  =  36*9  at 
15°,  whilst  by  evaporation  and  weighing,  v  =  37*4  was  obtained. 
Other  check  determinations  gave  equally  concordant  results. 

The  following  are  the  values  obtained  : — 
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part  of  BaSOi 

dissolves  in 

420,700  parts 

of  water  at  184" 

5J                            " 

»i 

320,000 

») 

»> 

377 

„        SrSO* 

>» 

10,070 
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161 

»»             »' 

>» 

10,030 

1» 

261 

„       AgCl 

»} 

715,800 

»> 

13-8 
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j» 

384,100 

)I 

26-5 

„        AgBr 

j> 

1,971,650 

?» 

20-2 

))                          )♦ 

)> 

775,400 

?J 

38-4 

„       Agl 

»» 

1,074,040 

»» 

28-4 

3>                             J) 

)> 

420,260 

>) 

40-4 

CaC204 

2Aq 

148,220 

5? 

13-6 

5)                            >> 

»» 

124,400 

?? 

240 

BaCOa 

»> 

64,070 

?) 

8-8 

5'                            »» 

» 

45,566 

?) 

24-2 

SrCOs 

»» 

121,760 

?> 

8-8 

J?              »? 

» 

91,468 

)> 

24-3 

CaCOa 

}) 

99,500 

»» 

87 

11                            5? 

9> 

80,040 

>> 

23-8 

From  the  solubilities  at  the  different  temperatures,  the  heats  of 
precipitation  were  calculated,  the  results  showing  fair  accordance 
with  the  observed  thermochemical  values.  J.  W. 


Method  for  reducing  Metallic  Oxides.  By  W.  H.  Greene 
and  W.  H.  Wahl  {Chem.  News,  68,  3 — 4). — For  the  production  of 
alloys,  the  use  of  metallic  silicides  is  suggested  as  more  beneficial 
than  reduction  by  carbon.  For  example  :  128  lbs.  of  a  metallic  alloy 
having  the  composition  Fe,  70  ;  Mn,  29  ;  C,  0  7 ;  Si,  trace,  may  be 
obtained  by  melting  on  the  furnace  hearth  or  in  a  crucible  a  charge 
of  100  lbs.  of  ferrosilicon  (containing  Si,  10  per  cent.,  and  C,  1  per 
cent.),  and  adding  70  lbs.  of  manganous  oxide  and  50  lbs.  of  lime. 
The  reaction  takes  place  quickly,  the  silicon  seizing  the  oxygen  of 
the  manganous  oxide  and  fluxing  with  the  lime,  manganous  oxide, 
and  alumina  present ;  therefore,  the  manganous  oxide  has  to  be 
added  in  larger  quantity  than  is  required  by  theory.  By  substituting 
other  oxides  for  the  manganous  oxide,  ferro-alloys  have  been  obtained 
containing  50  per  cent,  of  nickel,  or  20  per  cent,  of  chromium,  or 
50  per  cent,  of  tungsten  ;  in  all  these,  the  carbon  may  be  reduced  so 
low  as  to  meet  all  requirements  of  commerce.  The  method  is  applic- 
able to  other  metals  besides  iron.  D.  A.  L. 


Action  of  Carbonic  Oxide  on  Sodammonium  and  on  Potass- 
ammonium.  By  A.  JoANNis  (Compt.  rend.,  116,  1518—1521). — 
When  pure  and  dry  carbonic  oxide  is  passed  into  a  solution  of 
potassammoniura  in  liquefied  ammonia  at  about  —50°,  the  blue 
colour  gradually  becomes  weaker,  and  at  last  changes  to  pink.  At 
this  point  the  reaction  is  complete,  and  if  the  ammonia  is  allowed  to 
evaporate,  the  compound  'potassium  carhonyl,  K2C,02,  is  obtained  as  a 
pale,  rose-coloured  powder  which  detonafes  in  contact  with  air  or 
water,  or  when  heated  to  100°.     If,  however,  it  is  allowed  to  come  in 
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contact  with  water  vapour  in  a  vacuum,  it  deliquesces  and  forms  a 
yellow  solution. 

Sodium  carbonyl,  Na2C202,  is  a  white  powder  with  a  lilac  tint,  and 
is  obtained  in  a  similar  manner.  It  detonates  at  90°,  or  when 
brought  in  contact  with  air  or  water,  biit  deliquesces  quietly  in  con- 
tact with  water  vapour  in  a  vacuum.  When  it  detonates,  very  little 
gas  is  evolved,  and  a  small  quantity  o£  sodium  cyanide  is  formed,  bat 
the  principal  reaction  is  represented  by  the  equation  2Na2C202  = 
NasCOs  -f-  Na^O  +  C3.  When  detonation  takes  place  in  presence  of 
water,  the  small  quantity  of  gas  evolved  contains  86  per  cent,  of 
hydrogen  and  14  per  cent,  of  carbonic  oxide.  C.  H.  B. 

Quantitative  Separation  of  Caesium  and  the  Preparation  of 
Pure  Caesium  and  Rubidium  Compounds.     By  H.  L.  Wells 

(Zeit.  anorg.  Ghem.,  4,  341—345;  and  Amer.  J.  Scl,  46,  186). — The 
solubility  of  the  double  salt  Cs2PbClG  in  a  solution  of  equal  parts  of 
fuming  hydrochloric  acid  and  water,  saturated  with  chlorine  and 
containing  twice  the  theoretical  quantity  of  lead  chloride,  is 
0'000068  gram  CszPbCle  for  1  c.c.  In  concentrated  liydrochloric 
acid,  in  the  presence  of  excess  of  lead  chloride,  the  solubility  is 
0*000049  gram  per  c.c.  Under  the  same  conditions,  the  solubility  of 
the  salt  B/baPbCle  is  0*003  gram  per  c.c.  From  a  solution  containing 
caesium  and  potassium,  the  caesium  is  precipitated  as  Cs2PbCl6  by 
chlorine  in  the  presence  of  lead  chloride  and  hydrochloric  acid,  and 
the  precipitate  dried  at  100°,  and  weighed ;  or  decomposed  by  hot 
water,  and  the  caesium  determined  in  the  filtrate  as  sulphate.  The 
results  are  about  4  per  cent,  too  low. 

From  a  solution  containing  caesium,  rubidium,  potassium,  sodium, 
and  lithium,  the  caesium  and  rubidium  are  precipitated  as  the  double 
salts,  with  lead  tetrachloride,  dried  at  100°,  and  weighed  ;  then  con- 
verted into  the  sulphates,  and  again  weighed.  The  determinations  of 
the  caesium  are  fairly  good.  Part  of  the  rubidium,  however,  remains 
in  the  solution,  and  can  be  precipitated,  together  with  the  potassium, 
by  means  of  platinic  chloride. 

The  preparation  of  pure  caesium  and  rubidium  salts  from  their 
minerals  is  carried  out  as  follows  :  They  are  first  separated  in  the 
form  of  the  double  salts  with  lead  tetrachloride;  the  latter  are 
decomposed  with  water,  the  solution  treated  with  a  slight  excess  of 
ammonium  sulphide  to  free  it  from  lead,  and  the  filtrate  evaporated 
to  dryness  ;  the  mixed  chlorides  of  caesium  and  rubidium  are  dis- 
solved in  concentrated  nitric  acid,  the  solution  evaporated  to  dryness, 
the  residue  dissolved  in  water,  excess  of  oxalic  acid  added,  and  the 
mixture  again  evaporated  to  dryness  and  heated  in  a  platinum 
crucible  until  the  oxalates  are  completely  converted  into  carbonates. 
The  rubidium  is  then  separated  as  acid  oxalate,  and  the  caesium  as 
caesium  antimony  chloride.  E.  C.  R. 

Action  of  Zinc  and  Magnesium  on  Solutions  of  Metallic 
Salts.  Estimation  of  Potassium.  By  A.  Villiers  and  F.  Bokg 
{Compt.  rend.,  116,  1524 — 1527). — Estimations  of  metals  such  as 
copper  and  platinum,  by  precipitating  them  from  solutions  of  their 

VOL.  LXiv.  ii.  38 


522  ABSTRACTS  OP  CHEMICAL  PAPERS. 

salts  by  means  of  metallic  zinc,  are  usually  inaccurate,  even  when  the 
zinc  is  pure,  in  consequence  of  the  formation  of  alloys  of  variable 
composition. 

Magnesium  behaves  differently,  and  can  be  used  for  the  accurate 
estimation  of  copper,  gold,  and  platinum,  provided  the  solution  con- 
tains no  other  metals  except  those  of  the  alkalis  and  alkaline  earths. 
The  copper,  &c.,  is  precipitated  in  a  granular  form  which  is  easily 
washed.  In  presence  of  metals  other  than  those  specified,  alloys  are 
formed  even  in  a  strongly  acid  solution. 

This  reaction  can  be  applied  to  the  estimation  of  potassium.  The 
platinochloride  is  precipitated,  washed  with  a  mixture  of  equal 
volumes  of  absolute  alcohol  and  ether,  then  dissolved  in  hot  water, 
acidified  with  hydrochloric  acid,  and  gradually  mixed  with  excess  of 
magnesium.  The  precipitated  platinum  is  washed,  heated,  and 
weighed.  The  method  is  very  accurate,  and  can  be  applied  to  the 
impure  platinochloride  obtained  by  the  precipitation  of  various  com- 
mercial potassium  compounds,  when  the  weight  of  the  salt  would 
give  inaccurate  results,  whilst  the  weight  of  reduced  platinum  gives 
accurate  results.  This  is  true  also  of  precipitates  formed  in  the 
presence  of  bromides.  C.  H.  B. 

Ternary  Alloys.  Part  VII.  By  C.  R.  A.  Wrjght  {Proc.  Boy. 
Soc,  52,  530 — 543  ;  compare  this  vol.,  ii,  415). — The  author  has 
prepared  a  number  of  alloys  consisting  of  lead  or  bismuth,  alum- 
inium or  zinc,  and  cadmium  or  antimony,  molten  lead,  bismuth, 
and  zinc  being  miscible  with  cadmium  or  antimony  in  all  proportions. 
The  close  analogy  previously  noted  between  aluminium  and  zinc  is 
not  shown  in  these  alloys,  partly  because  cadmium  and  aluminium 
(contrary  to  statements  in  text-books)  are  not  completely  miscible, 
and  partly  because  aluminium  and  antimony  form  a  compound,  AlSb, 
which  melts  at  1045° ;  the  discussion  of  these  alloys  is  therefore 
postponed  for  the  present.  In  the  case  of  the  mixtures  of  lead,  zinc, 
and  cadmium,  the  ratio  of  lead  and  zinc  corresponds  with  the  formula 
Pb4Zn,  and  that  of  lead  and  cadmium  to  PbgCd.  The  composition 
at  the  limiting  point  was  :  lead,  36*5  ;  zinc,  29  ;  cadmium,  60*6.  At 
the  limiting  point  of  the  mixture  of  bismuth,  zinc,  and  cadmium,  the 
composition  was :  bismuth,  19'5  ;  zinc,  285 ;  cadmium,  52'0,  corre- 
sponding with  a  ratio  represented  by  the  formula  BiZuj.  A  comparison 
of  the  critical  curves  of  this  and  the  preceding  alloy  shows  that  the 
substitution  of  bismuth  for  lead  depresses  the  curve.  In  the  case  of 
the  mixtures  of  lead,  zinc,  and  antimony,  the  values  at  the  limiting 
point  were  :  lead,  38'1  ;  zinc,  35*4 ;  antimony,  26'5  ;  the  ratio  of  lead 
to  zinc  corresponding  with  the  formula  PbZus.  The  composition  of  the 
analogous  bismuth  alloy  at  the  limiting  point  was  :  antimony,  17*50  ; 
bismuth,  22*75  ;  zinc,  59*75,  corresponding  with  the  formula  BiZug ;  in 
this  case,  the  limiting  point  coincided  with  the  highest  point  of  the 
curve  ;  further,  the  curve  with  cadmium  as  solvent  lies  outside  the 
one  deduced  with  tin  as  solvent,  that  with  antimony  as  solvent  in- 
side ;  the  temperature  of  experiment  in  all  three  series  being 
600—650°.  J.  B.  T. 
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Double  Chlorides  of  Lead  and  Ammonium.  By  W.  W.  Randall 
(Amer.  Ghem.  J.,  15,  494— .504).— Andre  (Abstr.,  1883,  717,  903) 
has  described  a  number  of  double  chlorides  of  ammoniuni  aud  lead 
whose  formulae  are  not  in  accord  with  the  law  which  Remscn  has 
enunciated  as  controlling  the  composition  of  double  haloid  salts 
(Abstr.,  1889,  934).  The  author  has  endeavoured  to  prepare  the 
double  salts  described  by  Andre,  but  in  most  cases  crystalloo^raphic 
examination  showed  that  the  substances  prepared  were  mixtures,  not 
individual  compounds.  The  only  salts  which  appeared  homogeneous 
under  the  microscope  were  2PbCl2,NH4Cl  and  PbCl2,2NH4C],  both  of 
which  are  in  accord  with  Remsen's  law.  A.  G.  B. 

Double  Salts  of  Lead  Tetrachloride.  By  H.  L.  Wells  (Zeit. 
anorg.  Ghem.,  4,  335—340,  and  Amer.  J.  Sci.,  46,  180). — The  salts 
are  yellow  and  crystallise  in  regular  octahedra.  They  are  decom- 
posed by  water  with  the  formation  of  lead  peroxide  and  chlorine. 
The  ca3sium  salt  is  less  readily  decomposed  than  the  others.  They 
are  also  decomposed  by  boiling  with  excess  of  hydrochloric  acid ;  and 
in  this  case  also  the  caesium  salt  is  decomposed  less  readily.  The 
caesium  salt  is  almost  insoluble  in  concentrated  solations  of  caesium 
chloride  and  in  hydrochloric  acid  in  the  presence  of  free  chlorine. 
The  salts  can  be  washed  with  hydrochloric  acid  containing  chlorine, 
and  are  not  decomposed  by  exposure  to  air.  The  corresponding 
sodium  and  calcium  salts  could  not  be  prepared. 

Ammonium  plumbic hloride,  (NH4)2PbCl6,  is  prepared  by  adding  a 
cold,  saturated  solution  of  ammonium  chloride  in  dilute  hydrochloric 
acid  to  a  solution  prepared  by  dissolving  lead  peroxide  in  hydrochloric 
acid  at  0". 

Potassium  plumhichloride,  K3PbCl6,  is  obtained  by  mixing  equal 
volumes  of  a  saturated  solution  of  potassium  chloride  and  lead  chloride 
in  hydrochloric  acid  saturated  with  chlorine,  and  of  a  similar  solution, 
which  does  not  contain  potassium  chloride. 

Rubidiitm plumhichloride,  RboPbCle,  is  obtained  by  treating  a  solution 
of  rubidium  chloride  and  lead  chloride  in  dilute  hydrochloric  acid  with 
chlorine  at  20°. 

Gcesium  plumhichloride,  CszPbCle,  is  easily  obtained  by  treating  a 
solution  of  lead  chloride  and  excess  of  caesium  chloride  with  chlorine 
The  salt  is  usually  of  a  lemon  colour,  but  is  dark  brown  if  pre 
pared  in  the  presence  of  strong  hydrochloric  acid  and  a  large  excess 
of  lead  chloride.  The  lemon-coloured  salt  crystallises  in  isolated 
octahedra ;  the  brown  salt  in  octahedric  groups  of  octahedra. 

E.  C.  R. 

Ammonium  Lead  Haloids.  By  H.  L.  Wells  and  W.  R.  John- 
ston (^Amer.  J.  Sci.,  46,  25 — 34). — A  recent  investigation  (Abstr., 
1892,  77'-^)  of  the  caesium  lead  and  potassium  lead  haloids  having 
established  the  existence  of  four  very  simple  types  of  double  salts, 
the  authors  re-investigated  the  ammonium  lead  haloids,  of  which  a 
considerable  numbtr,  with  very  complicated  formulae,  have  been 
described.  All  of  the  extremely  complicated  ammonium  lead  salts 
were  prepared  by  Andre  (Abstr.,  1883,  717,  903),  and  the 
authors  are  convinced  that  not  one  of  the  11  salts  described  by  him 

38—2 
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exists.  The  authors'  results  show  that  the  ammonium-lead  haloids 
are  strictly  analogous  to  the  potassium  salts.  Their  work  has  resulted 
in  the  preparation  of  the  following  series  of  salts  : — 

Tjpe  2  :  1.  Type  1  :  1.  Type  1  :  2. 

—  3N'H4PbCL,H.,0  NH4Pb2Cl5 
(NH4)2PbBr4,H20                         —  NH^Pb^Brs 

—  NH4Pbl3,2H20  — 

B.  H.  B. 

Halogen   Compounds  of  Potassium  and  Lead.      By  H.   L. 

Wells  {Zeit.  anorg.  Chem.,  4,  346 — 351,  and  Amer  J.  Set.,  46, 
190). — A  compound,  to  which  the  aathor  assigns  the  composition 
K3Pb2l8,4H20,  is  precipitated  from  saturated  solutions  of  potassium 
iodide  containiug  iodine  and  lead  iodide.  It  is  stable  on  exposure  to 
air,  is  decomposed  by  water  and  alcohol,  and  crystallises  in  lustrous, 
black  prisms.  The  salt  contains  16*5  per  cent,  of  potassium  iodide, 
but  has  not  been  obtained  pure. 

The  bromide,  K3Pb2Br8,4H20,  is  obtained  by  adding  bromine  to  a 
saturated  solution  of  potassium  bromide  and  lead  bromide,  and 
allowing  the  mixture  to  remain  over  night.  It  crystallises  in  dark 
brown  prisms,  is  very  unstable,  and  evolves  bromine  on  exposure  to  air. 

A  stable,  bright  red  salt  is  obtained  in  a  similar  manner  from  a 
solution  containing  free  iodine  and  bromine  in  molecular  proportions. 
It  contains  the  halogens  in  the  proportion  23Br  :  I. 

The  salt,  K3Pb2(BrI)8,4H20,  is  obtained  by  adding  bromine  to  a 
concentrated  solution  of  potassium  iodide  containing  lead  iodide.  It 
crystallises  in  dark,  bronze-coloured  prisms.  As  both  this  salt  and 
the  iodide  mentioned  above  crystallise  in  tetragonal  prisms,  the  author 
assigns  the  above  composition  to  the  iodide.  '        E.  C.  R. 

Rubidium  Lead  Haloids.  By  H.  L.  Wells  (Amer.  J.  Sci.,  46, 
34 — 38). — The  csesium  lead,  potassium  lead,  and  ammonium  lead 
haloids  having  been  studied  in  the  author's  laboratory,  an  investiga- 
tion of  the  rubidium  salts  has  been  made  in  order  to  make  the  work 
more  complete.     The  salts  prepared  and  described  are  :  — 

2  :  1-Rubidium  lead  chloride,  2Rb2PbCl4,HoO. 

1  :  2-Rubidium  lead  chloride,  RbPb^Clg. 

2  :  1-Rubidium  lead  bromide,  2Rb2PbBr4,HoO. 
1  :  2-Rubidium  lead  bromide,  RbPbgBrg. 

1  :  1-Rubidium  lead  iodide,  RbPbl3,2H20. 

B.  H.  B. 

Dissociation  of  Calcium  Plumbate.  By  H.  Le  Chatelier 
(Compt.  rend.,  117,  109 — 110). — The  dissociation  pressures  of  calcium 
plumbate  at  different  temperatures  are  as  follows : — 

T° 880°.      940°.    950°.  1020".  1060°.  1070°.  1100°.    1110°. 

Pressure  in  mm.      47       112     117     350     557     570     940     1040 

A  higher  temperature  is  required  than  in  the  case  of  barium  per- 
oxide, but,  on  the  other  hand,  calcium  plumbate  has  the  advantage  of 
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absorbing  oxygen  more  rapidly,  and,  moreover,  it  does  not  require  the 
moisture  and  carbonic  anhydride  to  be  removed  from  the  air. 

C.  H.  B. 

Spectrum  of  Thallium.  By  H.  Wilde  (Proc.  Boy.  Soc,  53,  369— 
372). — Huggins  observed  a  line  in  the  spark  spectrum  of  thallium 
to  which  he  assigned  the  wave-length  6547  on  Angstrom's  scale ; 
but  the  existence  of  this  line  was  not  confirmed  by  subsequent  ob- 
servers. The  author  shows  that  the  line  actually  exists,  but  is  almost 
coincident  with  the  hydrogen  line,  C  6562,  for  which  it  has  been  mis- 
taken. The  real  wave-length  is  X6560,  so  that  thallium  has  two  well- 
marked  lines,  X6560,  5349,  corresponding  with  the  lines  of  indium, 
X4510,  4101,  and  gallium,  X4170,  4031.  The  spaces  between  the 
pairs  of  homologous  lines  increase  with  the  atotnic  weight. 

J.  W. 

Copper  Fluorides.  By  Poulexc  (Gompt.  rend.,  116,  1446 — 1449). 
— The  action  of  hydrofluoric  acid  on  hydrated  cuprous  oxide  yields 
metallic  copper  and  a  solution  of  cupric  fluoride,  and  in  this  respect 
resembles  the  action  of  sulphuric  acid  on  the  same  oxide. 

Anhydrous  cuprous  fluoride,  CusFg,  can,  however,  be  obtained  by 
the  action  of  hydrogen  fluoride  on  cuprous  chloride  heated  to  dull 
redness.  The  action  is  not  complete  until  the  temperature  is  raised 
to  1100 — 1200°,  the  point  at  which  cuprous  fluoride  volatilises.  It 
can  also  be  prepared  by  heating  anhydrous  cupric  fluoride  at  600°  in 
a  current  of  hydrogen  fluoride,  the  temperature  being  raised  to 
1100 — 1200°  towards  the  close  of  the  operation. 

Cuprous  fluoride  which  has  been  fused  is  a  ruby-red,  transparent 
substance  with  a  crystalline  fracture.  When  exposed  to  the  air,  it  is 
converted  into  cupric  fluoride  and  becomes  blue;  in  contact  with 
water  this  change  takes  place  more  rapidly.  It  is  insoluble  in  alcohol 
of  90° ;  dissolves  in  boiling  hydrochloric  acid,  but  is  not,  like  cuprous 
chloride,  precipitated  when  the  solution  is  diluted.  It  is  only  slightly 
attacked  by  sulphuric  acid,  even  when  heated,  but  nitric  acid  acts  on 
it  with  great  energy,  nitrogen  oxides  being  evolved.  When  heated 
in  presence  of  air,  cuprous  fluoride  is  converted  into  cupric  oxide,  and 
it  is  easily  reduced  by  hydrogen  at  a  red  heat. 

Cupric  fluoride  is  obtained  as  a  white,  amorphous  powder  by  the 
action  of  fused  ammonium  fluoride  on  the  hydrated  cupric  fluoride, 
but  this  powder  readily  becomes  crystalline  when  heated  in  hydrogen 
fluoride  at  500°.  The  fluoride  is  also  obtained  directly  in  small,  white 
crystals  by  heating  cupric  oxide,  or  hydrated  cupric  fluoride,  at  400° 
in  a  current  of  hydrogen  fluoride.  If  the  temperature  exceeds  500°, 
the  compound  is  decomposed. 

When  exposed  to  air,  the  fluoride  becomes  blue  owing  to  absorption 
of  water,  and  it  likewise  becomes  blue  when  placed  in  ether  or  alcohol 
which  contains  water.  It  is  very  readily  dissolved  by  hydrochloric, 
nitric,  and  hydrofluoric  acids,  is  very  easily  reduced  by  hydrogen,  and 
when  heated  at  300°  with  exposure  to  air,  it  is  completely  converted 
into  cupric  oxide.  Water  vapour  converts  it  into  copper  oxide  and 
hydrogen  fluoride  ;  hydrogen  sulphide  converts  it  into  cupric  sulphide 
and  hydrogen  fluoride,  and  hydrogen  chloride  converts  it  into  cupric 
chloride. 
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When  heated  above  500°,  it  yields  cuprous  fluoride,  but  no  evidence 
of  the  evolution  of  free  fluorine  could  be  obtained.  The  dissociation 
is  not  complete  below  1100—1200°.  C.  H.  B. 

Cuprous  Phosphide.  By  A.  Granger  (Compt.  rend.,  117,  281 — 
232).-^When  red  phosphorus  is  immersed  in  an  ammoniacal  solution 
of  copper  sulphate,  it  becomes  coated,  as  is  well  known,  with  a  greyish 
deposit,  which  is  a  mixture  of  cuprous  phosphide  and  metallic  copper  ; 
the  same  occurs  with  an  ammoniacal  solution  of  copper  phosphate,  but 
the  transformation  is  never  complete,  even  at  100°.  If,  however,  red 
phosphorus  is  heated  with  a  large  excess  of  copper  phosphite  and 
water  in  a  sealed  tube  for  four  hours  at  130°,  its  entire  conversion  is 
effected.  The  product  is  washed  quickly  with  aqueous  ammonia  and 
water  in  succession,  and  dried  in  a  vacuum.  If  the  temperature  has 
not  exceeded  that  specified,  it  is  not  contaminated  with  metallic 
copper. 

Cuprous  phosphide,  CU2P2,  is  a  grey  powder  resembing  plumbago  in 
appearance.  It  is  attacked  by  chlorine  and  bromine  in  the  cold,  and 
is  readily  dissolved  by  dilute  acetic  acid ;  a  mixture  of  it  with  potas- 
sium nitrate  or  chlorate  detonates  violently  when  struck.  When 
heated  in  contact  with  air,  it  is  oxidised  to  copper  phosphate.  It  is 
decomposed  by  heat  into  products  identical  with  those  yielded  by 
cupric  phosphide  (Abstr.,  1892,  410).  It  is  slightly  soluble  in  hydro- 
chloric acid,  yielding  a  solution  from  which  cuprous  oxide  is  pre- 
cipitated by  potash,  and  which,  when  supersaturated  with  ammonia, 
precipitates  metallic  silver  from  an  ammoniacal  solution  of  silver 
nitrate.  Jn.  W. 

Simple  Nature  of  Samarium.  By  E.  Demarcay  (Compt.  rend., 
117,  163/ — 164). — An  examination  of  the  absorption  spectra  of  four 
samarium  fractionations,  prepared  by  Boisbaudran,  gave  practically 
identical  results,  the  slight  differences  being  due  to  the  presence  of 
traces  of  neodymium  and  erbium.  The  doubt  thus  cast  on  the  hypo- 
thesis of  the  dual  nature  of  samarium  has  been  confirmed  by  a  re- 
examination of  the  work  leading  to  that  hypothesis.  The  samarium 
band  is  resolved  when  the  nitrate  is  examined  with  a  sufficiently  fine 
slit  into  two  bands,  X  =  415  and  419,  and  neodymium  nitrate  proves 
to  exhibit  a  band  of  feeble,  vague  character,  X  =  about  418,  inter- 
mediate between  these  two.  A  variable  percentage  of  neodymium  in 
the  samarium  salt,  together  with  a  slit  of  varying  width,  are  thus 
sufficient  to  account  for  the  supposed  variability  of  the  samarium  band, 
X  =  415—419.  Jn.  W. 

Samarium.  By  L.  de  Boisbaudran  (Compt.  rend.,  117, 199 — 201 ; 
compare  Abstr.,  1892,  780). — The  samarium  bands  vary  in  relative 
intensity  with  experimental  conditions.  Thus  the  band  Z^  (X  = 
614*4 — 611*2)  is  strengthened  relatively  to  the  orange  band  by 
hydrochloric  acid,  and  by  other  means,  so  that  the  increase  in  inten- 
sity of  this  band  observed  in  the  head  fraction  of  an  ammonia 
fractionation  may  have  been  due  merely  to  change  of  conditions.  A 
renewed  examination  of  the  head  and  middle  fi^actions  of  this  frac- 
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tionafcion  sliowed  a  markedly  diminished  difference,  wliich  further 
successive  fractionations  with  ammonia  and  oxalic  acid  failed  to 
increase.  In  the  head  and  tail  fractions  of  the  last  fractionation, 
the  ba,nd  Z^  was,  however,  slightly  less  intense  than  in  the  middle 
fraction  of  the  first  fractionation. 

An  additional  nebulous  band  in  the  green  (wave-length  of 
maximum  intensity  X  =  535'4)  is  described ;  this  is  increased  some- 
what in  intensity  when  the  spark  is  very  short,  or  when  it  impinges 
on  the  edge  of  the  surface  of  the  liquid  instead  of  on  the  middle, 
and  is  also  increased  in  intensity  by  acids.  It  is  a  little  more 
intense  in  the  head  than  in  the  middle  fraction  of  the  first  ammonia 
fractionation.  The  most  marked  contrast  it  offers  in  behaviour  to 
the  band  Z^  is  that  the  latter  is  weakened  or  even  obliterated  by 
acetic  acid.  Jn.  W. 

Manganous  Sulphide.  By  U.  Antony  and  P,  Donnini  (Gazzetta, 
23,  i,  560 — 567). — Manganous  sulphide  is  thrown  down  from 
ammoniacal  manganous  solutions  by  ammonium  sulphide  as  a  pink 
precipitate,  which  the  older  workers  supposed  to  be  a  hydrated 
sulphide ;  the  authors  show,  however,  that  if  it  be  collected, 
^vashed  in  an  atmosphere  of  hydrogen  sulphide,  and  dried  at  70°  in  a 
current  of  carbonic  anhydride,  it  has  the  composition  MnS.  The 
sulphide  thus  obtained  consists  of  tiny,  reddish,  transparent  crystals, 
and  is  contaminated  with  a  little  sulphur,  which  may  be  extracted  by 
treatment  with  carbon  bisulphide;  its  sp.  gr.  at  17°/I7°  is  3"55. 

If  the  red  precipitate  be  well  washed,  and  left  in  a  solution  of 
ammonium  sulphide  for  a  few  days,  it  turns  green ;  the  same  change 
is  also  brought  about  by  heating  the  red  powder  at  300 — 320".  The 
green  modification  is  crystalline,  and  has  the  same  composition  as  the 
red,  but  a  somewhat  higher  sp.  gr.,  namely,  3'63,  referred  to  water 
at  17*^.     Neither  modification  loses  sulphur  on  heating. 

W.  J.  P. 

Influence  of  Electricity  on  the  Carburation  of  Iron  by- 
Cementation.  By  J.  Gaenier  (Gompf.  rend.,  16,  1449 — 1451). — A 
bar  of  steel  containing  only  O'l  per  cent,  of  carbon  and  a  rod  of  gas 
carbon  were  placed  end  to  end  in  a  refractory  tube,  and  well  insulated. 
The  tube  was  then  heated  at  900 — 1000°,  and  a  current  of  55  amperes 
and  7  volts  was  passed  from  the  carbon  to  the  steel.  After  three 
hours,  it  was  found  that  that  part  of  the  iron  opposed  to  the  carbon 
cut  glass  easily,  and  a  section  showed  that  cementation  had  taken  place 
to  a  depth  of  about  10  mm.,  whilst  the  carbon  was  corroded  at  the 
surface  of  contact. 

Tw^o  bars  of  steel  were  then  packed  side  by  side  in  wood  charcoal 
with  a  space  of  10  mm.  between  them,  and  were  heated  at  900 — ^1000° 
for  three  hours,  a  current  of  55  amperes  and  2*5  volts  being  passed 
from  one  to  the  other.  It  was  found  that  the  bar  which  served  as 
the  anode  was  practically  unaffected,  whilst  in  that  which  played  the 
part  of  the  cathode  cementation  had  occurred  to  a  considerable 
depth. 

It  would  seem,  therefore,  that  at  about  1000°  the  cementation  of  iron 
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takes  place  with  very  great  rapidity  under  the  influence  of  a  com- 
paratively weak  electric  current.  C.  H.  B. 

Oxidation  of  Nickel  Sulphide.  By  P.  de  Clermont  (Compf. 
rerid.,  117,  229 — 231). — When  freshly  precipitated,  well- washed 
nickel  sulphide  is  exposed  to  the  air  in  a  moist  condition  on  filter 
paper,  it  gradually  loses  its  moisture,  and  after  24  to  48  hours  assumes 
an  apple-green  colour.  The  green  product  is  extracted  with  water, 
and  the  insoluble  residue  dissolved  in  dilute  hydrochloric  acid.  The 
acid  solution  is  found  to  contain  the  basic  sulphate  NiS04,6NiO. 
The  aqueous  solution  becomes  greener  on  further  exposure  to  the 
air,  and  is  found  to  contain  a  mixture  of  the  basic  sulphate,  the 
normal  sulphate,  and  the  sulphide,  together  with  free  sulphur. 

When  the  sulphide  is  exposed  under  a  layer  of  water  several  centi- 
metres in  depth,  the  oxidation  proceeds  more  slowly,  extending  over 
months,  whilst  the  relative  amounts  of  the  insoluble  product  and  of 
basic  sulphate  in  the  latter  are  much  diminished.  Carbonic  anhydride 
is  also  freely  absorbed. 

Since  the  sulphide  dissolves  in  the  sulphate  (though  only  in  the 
presence  of  sulphur)  to  form  a  stable  compound,  the  oxidation  of 
nickel  sulphide  is  never  complete  under  the  conditions  described 
above.  Jx.  W. 

Potassium  Tetrachromate  and  Ammonium  Tetrachromate. 

By  G.  Wyrouboff  {Bull.  Soc.  Chim.  [3],  9,  156).— The  author  pre- 
pared and  described  in  1881  (Bull.  Soc.  Min.,  4,  17)  the  potassium 
and  ammonium  tetrachromates  obtained  by  G.  C.  Schmidt  (compare 
this  vol.,  ii,  16).  J.  B.  T. 

Chromopyrosulphuric  acid.  By  A.  Recoura  (Compt.  rend., 
117,  37 — 40  and  101 — 103). — When  a  solution  containing  1  mol.  of 
chromic  sulphate  and  5  mols.  of  sulphuric  acid  is  evaporated  on  a 
water  bath,  a  deep  green,  syrupy  liquid  is  obtained,  and  if  this  is 
heated  for  one  or  two  days  at  110 — 115°,  it  solidifies  in  biittle, 
vitreous,  transparent  lamellae,  much  paler  in  colour  than  the  liquid. 
These  crystals  consist  of  chromopyrosulphuric  acid,  (S207H)4Cr2(OH)2, 
derived  from  pjrosulphuric  acid  in  the  same  way  as  chromosulphuric 
acid  (this  vol.,  ii,  470)  is  derived  from  sulphuric  acid.  It  is  very 
soluble  in  water,  forming  an  opaline  yellowish-green  solution,  very 
different  in  appearance  from  solutions  of  chromosulphuric  acid,  and 
this  liquid  has  the  remarkable  property  of  yielding  a  flocculent, 
greenish-white  precipitate,  with  solutions  of  any  metallic  salts, 
including  those  of  sodium,  potassium,  and  ammonium.  Copper 
sulphate,  for  example,  yields  a  greenish- white  precipitate  of  the  com- 
position CuCr24S04,  but  this,  when  boiled  with  a  quantity  of  sodium 
hydroxide  equivalent  to  the  sulphuric  acid  that  it  contains,  yields  an 
insoluble  green  compound,  which  is  copper  chromite.  The  author 
concludes  that  in  chromopyrosulphuric  acid  the  hydroxyl  groups  are  in 
direct  union  with  the  chromium,  and  the  constitution  of  the  copper 
salt  is  (S207)2Cro(02Cu).    With  alkali  metals,  the  reaction  is  similar, 
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and  in  all  cases  4  mols.  of  sulpliuric  acid  are  liberated,  together  with 
the  acid  in  the  precipitant,  the  general  equation  being 

(S207H)4Cro(OH)2  +  2M'X'  +  2H2O  =  (S207)2Cr2(OM')2  + 

2HX  +  4H2SO4. 
All  the  precipitates  are  insoluble. 

When  solutions  of  alkalis  are  added  to  a  solution  of  chromopyro- 
sulphuric  acid,  a  greenish-white  precipitate  forms,  and  the  liquid 
becomes  neutral  when  10  equivalents  of  alkali  have  been  added  for 
each  molecule  of  the  salt.  The  alkali  hydroxides  yield  the  same  pre- 
cipitate as  the  corresponding  salts,  and  the  acid  seems  to  be  decabasic 
in  consequence  of  the  liberation  of  the  4  mols.  sulphuric  acid. 

The  salts  (S207)2Cr2(OM')2  are  pi/rosulphochromites. 

PyrosulpJiochromic  Hydroxide. — If  concentrated  nitric,  hydrochloric, 
or  sulphuric  acid  is  added  to  a  solution  of  chromopyrosulphuric 
acid,  a  gelatinous  greenish- white  precipitate  of  pyrosulphochromic 
hydroxide  is  formed  ;  this  dissolves  in  pure  water,  and  its  solution 
precipitates  all  metallic  salt  solutions.  The  same  product  is  obtained 
by  heating  chromopyrosulphuric  acid  at  140 — 150°,  until  it  no  longei* 
loses  weight.  It  is  a  slightly  greenish,  grey  powder,  and  its  solution 
is  greenish-grey,  and  very  opaline.  It  has  already  been  shown  that 
certain  p3^rosulphochromites  yield  chromites,  and  it  is  noteworthy 
how  the  association  of  chromous  acid,  Cr202(OH)2,  with  the  radicle 
S2O7  accentuates  the  acidic  function  of  the  hydroxyl  groups. 

It  is  remarkable  that  although  pyrosulphochromic  hydroxide, 
(S207)2Cr2(OH)2,  and  chromosulphuric  acid,  (S04)2Cr2(S04H)2,  are 
isomeric,  the  salts  of  the  former  are  all  insoluble,  whilst  those  of  the 
latter  are  very  soluble.  The  salts  of  the  former  are,  however,  con- 
verted into  chromosulphates  by  prolonged  boiling  Avith  water.  The 
pyrosulphochromites  yield  chromites  when  treated  with  sodium 
hydroxide. 

Chromopyrosulphuric  acid  loses  4  mols.  SO3  when  heated  at  140°, 
whereas  chromotrisulphuric  acid  loses  no  SO3  at  150°,  and  this  fact 
agrees  with  the  constitution  already  attributed  to  the  former  acid. 

C.  H.  B. 

Action  of  Gaseous  Ammonia  on  Molybdenyl  Chloride.  By 
E.  F.  Smith  and  V.  Lenher  (Zeit.  anorg.  Chem.,  4,  374— 380).— A 
compound'  of  the  formula  MosOeNsHa  is  obtained  by  treating  molybd- 
f^nyl  chloride,  M0O2CI2,  with  dry  ammonia.  Much  heat  is  developed 
during  the  action,  and  ammonium  chloride  and  water  are  formed. 
The  compound  has  a  black,  metallic  appearance,  and  is  stable 
in  the  air ;  it  does  not  combine  with  hydrochloric  acid,  but  is 
energetically  attacked  by  nitric  acid  (sp.  gr.  1*42),  slowly  by  dilute 
alkalis,  and  yields  ammonia  when  fused  with  potassium  hydroxide. 
When  heated  in  an  atmosphere  of  nitrogen,  water  is  formed,  and  a 
red  compound  is  obtained,  which  is  probably  molybdenum  dioxide 
mixed  with  a  small  quantity  of  nitride.  When  treated  with  aqueous 
silver  nitrate,  crystals  of  metallic  silver  are  deposited. 

When  molybdenyl  chloride  is  heated  to  bright  redness  in  an  atmo- 
sphere of  ammonia,  an  amorphous,  black,  metallic-looking  mass  is 
obtained,  which  has  the  composition  MovO^NgHio.     It  is  not  attacked 
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by  dilute  alkalis,  gives  ammoiiia  "when  fused  with  potassium  hydr- 
oxide, is  energetically  converted  into  molybdic  acid  by  the  action  of 
nitric  acid,  and  precipitates  silver  from  a  solution  of  silver  nitrate. 

Other  products  have  been  obtained ;  their  composition  varies 
according  to  the  time  and  temperature  at  which  the  action  takes 
place.  E.  C.  R. 

Combination  of  Molybdates  with  Sulphurous  acid.    By  E. 

POCHARD  (Compt.  rend.,  116,  1441 — 1444). — In  the  absence  of  other 
inorganic  acids,  sulphurons  acid  does  not  reduce  solutions  of  molybdates, 
but  yields  a  series  of  complex  compounds. 

If  sulphurous  anhydride  is  passed  into  a  warm  and  moderately 
concentrated  solution  of  ammonium  molybdate  until  the  liquid  smells 
strongly  of  the  gas,  ammonium  molybdosulpMte,  4(NH4)2O,10MoO3,3SO2 
+  6H2O,  separates  in  colourless,  microscopic  octahedra,  which  act  on 
polarised  light.  It  is  readily  decomposed  by  heat,  both  when  solid 
and  when  in  solution,  and  it  is  only  slightly  soluble  in  water. 

Potassium  molyldosulphite,  4K2O,10MoO3,3SO2  +  IOH2O,  is  ob- 
tained in  a  similar  manner  by  passing  sulphurous  anhydride  into  a 
solution  of  potassium  bimolybdate,  prepared  by  the  action  of  potas- 
sium carbonate  on  moljbdic  acid.  It  forms  beautiful,  amber-coloured, 
prismatic  crystals,  which  lose  water  and  sulphurous  anhydride  when 
heated.  Potassium  ammonium  molybdosulphite,  4KNH4O,10MoO3,3SO2 
+  9H2O,  is  obtained  by  adding  potassium  bromide  to  a  solution  of 
ammonium  molybdate  previously  saturated  with  sulphurous  anhydr- 
ide, and  separates  in  long,  yellow  needles.  It  is  only  slightly  soluble 
in  water,  and,  when  the  solution  is  heated,  sulphurous  anhydride  is 
given  off,  and  potassium  hydrogen  molybdate  separates. 

When  a  solution  of  sodium  hydrogen  molybdate  is  saturated  with 
sulphurous  anhydride,  and  allowed  to  evaporate  in  a  vacuum,  it  first 
deposits  aggregations  of  lamellae  of  the  composition 

4]Sra2O,10MoO3,3SO2  +  I2H2O, 

and  afterwards  colourless,  very  efflorescent  octahedra  of  another 
hydrate,  4Na2O,10MoO3,3SO2  +'l6H20. 

Attempts  to  obtain  the  corresponding  barium  salt  were  unsuccess- 
ful. When  barium  chloride  is  added  to  a  solution  of  one  of  the  alkali 
salts,  sulphurous  anhydride  is  given  oif,  and  a  white,  crystalline  pre- 
cipitate separates,  containing  barium  molybdosulphite  and  barium 
molybdate  in  proportions  which  vary  with  the  conditions. 

Selenious  acid  yields  analogous,  but  much  more  stable,  compounds, 
which  will  be  described  subsequently.  C.  H.  B. 

Combination  of  Selenious  acid  with  Molybdates:  Molybdo- 
selenious  acid.  By  E.  Pochard  (Compt.  rend.,  117,  104 — 107). — 
When  about  one-fourth  of  its  weight  of  selenious  anhydride  is  added 
to  ammonium  molybdate  in  warm  aqueous  solution,  the  liquid,  on 
cooling,  deposits  long,  silky  needles  of  the  compound 

10MoO3,3SeO2,4(NH4)2O  +  4HoO.  ' 

This  salt  is  much  more  soluble  in  hot  than  in  cold  water,  and  is 
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insoluble  in  alcohol.  When  heated,  it  gives  off  water,  ammonia,  and 
selenions  anhydride.  Hydrochloric  acid,  when  added  to  an  aqueous 
solution,  produces  a  gelatinous  precipitate  of  ammonium  hydrogen 
molybdoselenite,  which  dissolves  with  decomposition  in  excess  of 
hydrochloric  acid. 

Potassium  molybdoselenite  is  obtained  by  the  action  of  selenions 
anhydride  on  potassium  molybdate,  and  crystallises  with  5H2O  in 
colourless,  hexagonal  tables.  It  is  more  soluble  in  water  than  the 
ammonium  salt,  and  is  slightly  soluble  in  alcohol.  When  heated  at 
440°,  it  decomposes,  with  evolution  of  water  and  selenions  anhydride. 
A  double  ammonium  potassium  salt  can  be  obtained,  and  crystallises 
with  SHoO  in  the  same  form  as  the  potassium  salt. 

The  sodium  salt  is  analogous  in  composition,  but  crystallises  with 
greater  difficulty  in  very  efflorescent  octahedra  containing  I5H2O.  It 
is  very  soluble  in  water,  but  insoluble  in  alcohol. 

The  barium  salt  is  obtained  by  mixing  hot  solutions  of  barium 
chloride  and  one  of  the  preceding  salts  ;  it  separates,  on  cooling,  in 
slender  needles  containing  SHgO.  Lead  molybdoselenite  is  white,  and 
insoluble,  even  in  hot  water.  The  mercurous  and  silver  salts,  and 
the  salts  of  other  heavy  metals,  are  amorphous  and  yellowish. 

Molybdoselenious  acid  is  obtained  on  decomposing  the  barium  salt 
with  sulphuric  acid.  It  forms  a  yellow  solution,  which  can  be 
evaporated  to  a  syrup,  but  will  not  crystallise. 

Other  compounds  of  molybdates  with  selenions  acid  exist,  and  the 
salt  5Mo03,SeOo,2(NH4)20  +  2H3O  has  been  obtained  as  a  crystalline, 
white  powder.  C.  H.  B. 

Action   of  Gaseous  Ammonia  on  Tnngstyl  Chloride.     By 

E.  F.  Smith  and  0.  L.  Shinx  (Zeit.  anorg.  Chem.,  4,  381—383).— 
Tnngstyl  chloride,  WO2CI2,  is  not  attacked  by  dry  ammonia  at  ordinary 
temperatures,  but,  on  heating,  a  slow  reaction  sets  in  and  a  black 
mass  is  obtained,  together  with  ammonium  chloride  and  water.  The 
compound  has  the  composition  WiOiNiHa-  It  is  insoluble  in  water, 
is  not  attacked  by  hydrochloric  acid  or  dilute  alkalis,  but  is  very  ener- 
getically acted  on  by  concentrated  nitric  acid,  and  yields  ammonia  when 
fused  with  potassium  hydroxide.  It  is  not  altered  by  heating  with 
concentrated  sulphuric  acid  at  180 — 250°.  When  treated  with  aqueous 
silver  nitrate,  crystals  of  metallic  silver  are  deposited. 

E.  C.  R. 

Tungstous  Oxide  associated  with  Colombous  Oxide.  By 
W.  P.  Headden  (Amer.  J.  Sci.,  45,  280— 286).— In  a  paper  on  "  Iron 
Tin  Alloys  "  (this  vol.,  ii,  211),  the  author  referred  to  certain  products 
as  iron  bottoms,  the  formation  of  which  he  discussed. '  This  paper  is 
a  study  of  the  residues  obtained  from  those  bottoms.  In  the  residues, 
as  obtained  after  having  been  freed  from  carbon,  the  author  has  found 
a  mixture  of  columbous  and  tungstous  oxides.  Tungstous  oxide, 
WO,  as  thus  obtained,  crystallises  in  the  hexagonal  system,  mostly  in 
hemiprisms  having  a  light  grey  to  tin-white  colour,  a  metallic  lustre, 
a  hardness  greater  than  glass,  and  a  dark  grey  streak.  The  tungstous 
oxide  was  probably  formed  by  the  action  of  stannous  oxide  on  metallic 
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tungsten,  wliicli  had  been  reduced  in  the  original  tin  charge  of  the 
furnace.  B.  H.  B. 

Volatilisation  of  Zirconia  and  Silica  at  a  High  Temperature, 
and  their  Reduction  by  Carbon.  By  H.  Moissan  (Compt.  rend., 
116,  1222 — 1224;  compare  this  vol.,  ii,  507). — When  zirconia  is 
heated  in  an  electric  arc  with  a  current  of  360  amperes  and  70  volts, 
ii  rapidly  melts,  and  in  about  10  minutes  is  in  complete  ebullition, 
giving  oif  thick,  white  vapours,  which  condense  to  a  white  powder, 
consisting  of  opaque,  microscopic  granules;  these  scratch  glass,  and 
have  all  the  other  properties  of  zirconia;  sp.  gr.  =  5*10.  The 
residue  in  the  crucible  has  a  crystalline  fracture,  and  dendritic 
crystals  of  zirconia  are  found  in  the  cooler  parts  of  the  furnace. 

If  zirconia  is  fused  in  a  carbon  crucible  under  the  conditions  speci- 
fied, there  is  found  below  the  non- volatilised  oxide  a  button  of  zir- 
conium mixed  with  some  zirconia,  but  free  from  carbon  and  nitrogen. 
If,  on  the  other  hand,  the  zirconia  is  mixed  with  excess  of  carbon,  a 
zirconium  carbide  is  obtained,  containing  from  4*22  to  5*10  per  cent, 
of  carbon.  Ifc  has  a  metallic  appearance  and  a  brilliant  fracture,  and, 
when  fused  with  excess  of  zirconia,  yields  pure  zirconium,  of  sp.  gr. 
4  25,  which  scratches  glass  and  rubies  easily,  and  closely  resembles 
the  zirconium  described  by  Troost.  Zirconium  carbides  containing 
more  than  5  per  cent,  of  carbon  inflame  somewhat  rapidly  when 
exposed  to  the  air. 

Silica,  in  an  arc  of  the  same  intensity,  melts  almost  immediately, 
and  is  in  complete  ebullition  after  six  or  seven  minutes.  The  vapours 
condense  to  a  slightly  bluish,  white  powder,  consisting  of  a  mixture 
of  amorphous  silica  w^ith  small,  opalescent  spheres,  which  scratch 
glass  easily  ;  sp.  gr.  =  2*4.  About  20  grams  of  silica  can  be  volatil- 
ised in  from  10  to  15  minutes,  and  the  condensed  product  is  very 
easily  attacked  by  hydrofluoric  acid  and  by  alkalis. 

Under  the  conditions  specified,  silica  is  reduced  by  carbon,  and 
yields  a  crystalline  silicon  carbide,  which  is  under  investigation. 

Small  spherules  of  silica,  identical  in  properties  with  those  just 
described,  are  found  on  the  inside  of  glass  globes  enclosing  electric 
arc-lights.  C.  H.  B. 

Extraction  of  Zirconium  and  Thorium.  By  L.  Troost 
{Gompt.  rend.,  116,  1428 — 1429). — The  volatilisation  of  silica  in  the 
electric  arc  (preceding  abstract)  can  be  utilised  for  the  separation  of 
silica  from  zirconia  or  thoria.  Finely  powdered  zircon  is  intimately 
mixed  with  an  excess  of  finely  divided  carbon,  and  compressed  into 
small  cylinders,  which  are  placed  in  a  carbon  dish,  and  subjected  to 
the  action  of  an  electric  arc  in  a  closed  vessel  through  which  a 
current  of  carbonic  anhydride  is  passed.  Silica  volatilises  very 
rapidly,  together  with  a  thick,  black  smoke,  probably  due  to  the 
reduction  and  volatilisation  of  silicon,  which  reoxidises  outside  the 
electric  arc.  When  the  volatilisation  ceases,  the  residue  contains  only 
about  1*5  per  cent,  of  silica,  whereas  the  original  zircon  contains 
about  33  per  cent. 

Similar  results  are  obtained  w  ith  thorite  and  orangite,  silicates  of 
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thorium,  and  this  preliminary  separation  o£  the  silica  greatly  facili- 
tates the  isolation  of  the  metal.  C.  H.  B. 

Arsenic   Chlorosulphides   and  Antimony   Chlorosulphides. 

By  L.  OuvRAKD  (Compt.  rend.,  116,  1516 — 1518). — Dry  hydrogen 
sulphide  acts  on  arsenic  trichloride  at  the  ordinary  temperature,  with 
evolution  of  hydrogen  chloride  and  formation  of  a  yellow  precipitate, 
which,  if  the  action  is  continued  until  the  evolution  of  hydrogen 
chloride  ceases,  and  the  precipitate  is  washed  with  carbon  bisulphide, 
consists  partly  of  crystalline,  and  partly  of  amorphous,  matter.  The 
proportion  of  the  latter  varies,  and  it  can  be  removed  by  levigation 
with  carbon  bisulphide.  Both  the  amorphous  and  crystalline  pro- 
ducts consist  of  arsenic  chlorosulphide,  AS2S5CI.  This  compound  is 
slowly  decomposed  by  boiling  water,  with  formation  of  arsenic  tri- 
chloride and  amorphous  arsenious  sulphide.  It  melts  at  about  120°, 
and  volatilises  at  about  300°  (out  of  contact  with  air),  with  decom- 
position into  arsenic  trichloride  and  sulphide. 

If  the  hydrogen  sulphide  used  in  the  preparation  of  the  chloro- 
sulphide is  not  quite  dry,  the  product  is  simply  the  ordinary  sulphide, 
and  the  same  result  follows  if  the  reacting  substances  are  heated. 

Arsenious  sulphide  dissolves  in  the  chloride  when  heated,  but  is 
deposited  unchanged  on  cooling.  If,  however,  a  mixture  of  the  two 
substances  is  heated  in  sealed  tubes  at  150°,  the  chloride  being  in 
excess,  the  compound  AsSoCl  is  obtained  in  microscopic  crystals, 
which  melt  and  volatilise  readily  when  heated  out  of  contact  with 
air.  It  is  decomposed  by  water  in  the  same  way  as  the  preceding 
compound,  and  is  dissolved  by  solutions  of  ammonia  and  alkali 
carbonates. 

If  1  part  of  the  sulphide  and  5  parts  of  the  chloride  are  heated  at 
180°  for  24  hours,  and  cooled  slowly,  the  chlorosulphide,  AS2S5CI,  is 
obtained  in  very  small,  pale-yellow  crystals. 

Antimony  trichloride,  when  treated  at  its  melting  point  with  a 
limited  quantity  of  dry  hydrogen  sulphide,  yields  red-brown  crystals 
of  the  chlorosulphide  SbS2Cl.  It  is  insoluble  in  carbon  bisulphide, 
melts  readily,  and  is  readily  attacked  by  acids.  If  the  passage  of 
the  hydrogen  sulphide  is  continued  until  hydrogen  chloride  is  no 
longer  given  off,  the  chlorosulphide  Sb2S5Cl  is  obtained  in  small 
prisms.  At  a  temperature  above  the  melting  point  of  the  trichloride, 
the  product  of  the  action  of  hydrogen  sulphide  is  the  ordinary  anti- 
mony trisulphide.  C.  H.  B. 

Arsenic  and  Antimony  lodosulphides.  By  L.  Ouvrard  (Compt. 
rend.,  117,  107 — 109). — Dry  hydrogen  sulphide  has  no  action  on 
arsenic  iodide  in  the  cold,  but  at  200°  some  of  the  iodide  volatilises, 
and  a  crystallised  iodosulphide,  AS3S5T,  remains.  The  compound 
AsSl2  is  obtained  by  heating  together  out  of  contact  with  air  arsenic 
sulphide  and  excess  of  iodine,  and  crystallising  the  product  from 
carbon  bisulphide.  If  the  arsenic  sulphide  is  in  excess,  the  product 
is  the  compound  AsSgl,  described  by  Schneider. 

A  mixture  of  equal  parts  of  iodine  and  precipitated  antimony 
sulphide   reacts   at   the   ordinary  temperature  with  development  of 
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heat,  and  after  treatment  with  carbon  bisulphide,  cinnabar-red  needles 
of  the  compound  SbS^I  are  obtained.  If  2  parts  of  iodine  and  1  part 
of  the  sulphide  are  heated  in  a  vacuous  sealed  tube,  two  products, 
SbSal  and  SbSaTa,  are  obtained,  and  can  be  separated  by  taking  advan- 
tage of  their  different  volatilities.  Dry  hydrogen  sulphide  acts 
readily  on  antimony  iodide  at  about  ISO'',  and  yields  reddish-brown 
crystals  of  the  compound  SbS2l.  C.  H.  B. 

Metallurgy  of  Bismuth.  By  E.  Matthey  (Proc.  Boy.  Soc,  52, 
467 — 472  ;  compare  Abstr.,  1891,  1161). — The  purification  of  bismuth 
from  arsenic  has  hitherto  been  accomplished  by  fusing  it  with  iron  in 
presence  of  a  flux,  the  compound  of  iron  and  arsenic  being  then 
removed  as  a  scum  ;  the  method  requires  considerable  time,  and  in- 
volves a  serious  loss  of  bismuth  by  volatilisation.  The  author 
finds  that  the  whole  of  the  arsenic  can  be  eliminated  by  exposing 
the  well  stirred  alloy,  when  heated  above  its  melting  point,  to  the 
action  of  air.  No  loss  of  bismuth  occurs.  In  one  experiment, 
700 — 800  kilos,  of  alloy,  containing  0'65  per  cent,  of  arsenic,  and 
melting  at  278°,  gave  up  the  whole  of  the  arsenic  on  heating  at 
395 — 513°.  On  heating  the  alloy  in  a  vacuum,  the  arsenic  is  volatilised 
at  about  the  same  temperature  as  when  heated  in  air. 

Bismuth  may  also  be  completely  freed  from  antimony  by  prolonged 
fusion  and  constant  stirring,  the  antimony  oxidising  and  separating  as 
an  oily  film ;  in  one  experiment  an  alloy  containing  0*80  per  cent,  of 
antimony,  together  with  other  impurities,  was  heated  for  five  hours  at 
350°,  and  afterwards  during  about  four  hours  at  458° ;  a  slight  loss  of 
bismuth  occurs.  The  above  temperatures  were  determined  by  means 
of  Le  Chafcelier's  platinum-rhodium  pyrometer.  J.  B.  T. 

Gold  Crystals  containing  Mercury.  By  T.  Wilm  (ZeiL  anarg. 
Chem.,  4,  325 — 334). — If  gold  in  the  form  of  small  reguli,  or  as  a  fine 
powder,  is  dissolved  in  mercury  under  water  in  such  quantities  that 
the  amalgam  is  quite  liquid,  then  warmed  for  some  time  on  the  water- 
bath,  and  the  amalgam  treated  with  strong  nitric  acid  as  long  as  mer- 
cury is  dissolved,  the  gold  is  recovered  as  a  yellowish-brown  powder, 
which  is  not  crystalline,  and  contains  mercury  which  cannot  be 
removed  by  treatment  with  nitric  acid,  but  is  easily  expelled  by  heat. 

If  in  the  place  of  mercury  a  dilute  liquid  amalgam  of  sodium 
is  employed  under  water,  the  gold  is  recovered  in  bright-yellow, 
lustrous  prisms  or  needles  2 — 3  mm.  in  length.  The  crystals  contain 
from  5'45  to  11*45  per  cent,  of  mercury,  whicli  caimot  be  entirely 
removed  by  boiling  with  strong  nitric  acid.  When  heated,  the  mer- 
cury is  expelled,  and  the  gold  is  obtained  in  dark  coloured  cakes, 
showing  its  former  crystalline  texture. 

After  the  dissolution  of  the  gold  in  tbe  sodium  amalgam,  the 
aqueous  liquid  becomes  rose-red,  and  finally  dark-violet.  If  the  mix- 
ture of  gold  amalgam  and  water  is  warmed  on  the  water-bath,  a 
bluish-green  solution  is  obtained.  These  solutions  may  be  exposed  to 
the  air  at  ordinary  temperatures  without  any  altei^ation  in  colour 
taking  place.  When  acidified  with  hydrochloric  acid,  a  black  pre- 
cipitate of  pure  gold  is  obtained.     The  black  gold  differs  from  the 
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ordinary  modification  in  its  extreme  lightness ;  also  it  is  soluble  in 
alkaline  solutions,  and  does  not  amalgamate  with  mercury  or  with 
sodium  amalgam.  When  heated,  it  yields  the  ordinary  modification 
as  a  violet-red  powder.  E.  C.  R. 


Mineralogical   Chemistry. 


Three  supposed  New  Sulphides  of  Iron  and  Nickel.    By  S. 

L.  Penfield  {Amer.  J.  Sci.,  45,  494 — 497). — The  author  brings  for- 
ward evidence  to  show  that  folge rite,  blueite,  and  whartonite,  sulphides 
of  iron  and  nickel  from  the  Sudbury  nickel  mines,  Ontario,  Canada, 
described  by  S.  H.  Emmens,  cannot  be  regarded  as  distinct  species. 
It  is  clear  that  little  dependence  can  be  placed  on  formulae  deduced 
from  analyses  of  minerals  of  such  doubtful  purity,  especially  where  a 
chief  constituent  is  determined  by  difference.  B.  H.  B. 

Deposits  of  Native  Soda  near  Laramie,  Wyoming.    By  H. 

Pemberton,  Jun.,  and  G.  P.  Tucker  (Ghem.  News,  68,  19 — 20). — 
Deposits  of  sodium  sulphate,  generally  known  as  the  Union  Pacific 
Lakes,  are  found  in  a  nearly  rainless  region  on  the  high  Wyoming 
plateau,  in  the  neighbourhood  of  the  town  of  Laramie.  The  lower 
and  greater  portion  of  these  deposits  is  of  uncertain  thickness,  and 
is  known  as  the  "solid  soda;"  it  consists  of  a  mass  of  crystals  of  a 
faint  greenish  colour,  mixed  with  a  considerable  amount  of  black, 
slimy  mud  ;  its  composition  is  NagSOi,  36  per  cent. ;  CaS04,  1'45  per 
cent. ;  MgCla,  077  per  cent. ;  NaCl,  0*21  per  cent.  ;  HgO,  46-87  per 
cent. ;  insoluble  residue,  1386  per  cent.  The  upper  portion  of  the 
deposits,  from  3  to  12  inches  thick,  is  formed  by  solution  from  the 
upper  layers  of  the  lower  part,  and  the  subsequent  evaporation  or 
cooling  ot  the  solution ;  it  has  the  following  composition  (calculated  as 
anhydrous),  ISTasSOi,  99*73,  and  MgClg,  0'26,  per  cent.,  with  a  trace 
of  insoluble  matter;  the  article  manufactured  in  Laramie  is,  however, 
not  so  pure. 

Samples  of  the  supernatant  water  taken  from  some  of  these  "  lakes  " 
or  deposits  at  a  time  when  they  were  entirely  under  water  gave  the 
following  numbers,  in  grams  per  litre,  on  analysis. 

Big  Lake.  Track  Lake.        Eed  Lake. 

Sp.gr 1-0487  1-0725  1-0887 

I^'aaSOi 44-90  75-63  93-07 

CaSO    1-75  1-46  '  2  01 

MgSO 0-60  0-70  1-43 

MgCU 6-43  3-00  4-16 

Na-^BiO^C?) 1-46  1-21  075 

Total  solids 55-14  82-00  101-42 

The  borax  represents  the  results  of  titration  with  standard  acid 
using  methyl  orange  as  indicator.     Samples  from  two  other  lakes, 
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yielded  a  residue  which,  when  calcined,  contained  only  43' 12  and 
69" 55  per  cent,  of  sodium  sulphate,  besides  magnesium  and  calcium 
sulphates  and  insoluble  matter.  D.  A.  L. 

Ettringite  from  Tombstone,  Arizona.  By  A.  J.  Moses  (Amer. 
J.  Sci.,  45,  489 — 492). — The  author  has  examined  several  specimens 
of  ettringite  from  the  Lucky  Cuss  mine,  Tombstone,  Arizona.  The 
mineral  occurs  in  white,  radiating  fibres ;  it  has  a  sp.  gr.  of  1'55,  and 
fuses  readily  before  the  blowpipe.  It  thus  differs  from  Lehmann's 
ettringite  in  that  the  latter  occurs  in  acicular,  hexagonal  crystals,  has 
a  sp.  gr.  of  1*75,  and  is  said  to  be  infusible.  Analysis  gives  results 
corresponding  with  the  formula  (H22CaioAl4)03o(S03)5  -h  4OH2O. 
This  formula  suits  not  only  the  analysis  of  the  Arizona  mineral 
almost  exactly,  but  also  that  of  the  Ettringen  variety  described  by 
Lehmann,  at  least  as  well  as  the  formula  given  by  him.  The  ana- 
lytical results  were  as  follows. 

CaO.  AI2O3.         SO3.  H2O. 

I  27-27         7-76        19-15        45-82 

II  26-31         9-72         18-54        4541 

I,  ettringite  from  Ettringen ;  II,  ettringite  from  Arizona. 

It  may,  therefore,  be  concluded  that  this  mineral  is  to  be  placed  in 
a  group  of  hydrous  basic  sulphates  of  the  general  formula  2K/203,S03 
+  wHaO.     This  group  is  composed  of — 

Glockerite 2Fe203,S03  +  6H0O 

Felsobanyite 2Al203,S03  +  IOH2O 

Paraluminite 2Al203,S03  +  5HoO 

Ftfrlno-i^P    /  Arizona  ....      2[RvCaAL.03]S03  +  8H2O 
Jlittringite.  |  Et^.j.|j,gen  . .      2[H2CaAlA03]S03  +  8H0O 

B.  H.  B. 
Formation  of  Natural  Aluminium  and  Iron  Phosphates.  By 
A.  GrAUTiER  (Compt.  rend.,  116, 1491— 1496).— Minervite,  A^POi^  -f 
7II0O  (this  vol.,  ii,  419),  is  formed  by  the  action  of  ammonium  phosphate, 
derived  from  a  bed  of  guano,  on  an  underlying  layer  of  hydrargilite,  and 
the  aluminium  phosphates  in  the  guano  islands  Alta  Yala,  Redonda, 
and  Commandeur  have  been  formed  in  the  same  way.  Minervite  can, 
in  fact,  be  obtained  artificially  by  allowing  a  mixture  of  gelatinous 
aluminium  hydroxide  and  a  solution  of  twice  its  weight  of  ordinary 
ammonium  phosphate  to  evaporate  to  dryness  at  30°,  washing  in 
water,  dissolving  in  hydrochloric  acid,  and  precipitating  in  the  cold 
with  an  excess  of  sodium  acetate.  In  separates  in  small,  short 
prisms  and  in  triangular  lamellae. 

Clay  is  slightly  attacked  by  ammonium  phosphate  at  about  85°,  but 
calcium  hydrogen  phosphate  seems  to  be  without  action  on  it.  Similar 
changes  take  place  in  soils,  and  minute  quantities  of  aluminium 
phosphate  can  be  extracted  from  some  soils  by  means  of  dilute  solu- 
tions of  alkalis. 

Aluminium  phosphate  is  slightly  soluble  in  an  ammoniacal  solution 
of  ammonium  phosphate,  and  still  more  soluble  in  an  ammoniacal 
solution  of  ammonium  lactate.     The  latter  is  a  product  of  bacteroidal 
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fermenfation,  and  the  fact  that  aluminium  phosphate  is  solable  in  the 
products  of  the  fermentation  of  manures  and  soils  probably  has  great 
influence  on  the  assimilation  of  this  compound  by  plants. 

In  contact  with  ferrous  carbonate  in  fine  powder,  or  in  solution  in 
water  containing  carbonic  anhydride,  ammonium  phosphate  very 
slowly  produces  ferrous  phosphate.  If  the  two  substances  are 
heated  at  83°  for  a  long  time,  the  phosphate  Fe3(P04)2  +  OHgO  is 
formed  in  microscopic,  acicular  crystals,  the  composition  of  which 
differs  but  slightly  from  that  of  the  purest  varieties  of  vivianite, 
FeaCPO^).  +  8H2O. 

The  putrefactive  decay  of  fish,  molluscs,  &c.,  results  in  the  produc- 
tion of  ammonia,  together  with  hydrogen  sulphide  and  hydrogen 
phosphide.  In  the  case  of  the  more  stable  parts,  such  as  bone, 
chitinous  envelopes,  hair,  &c.,  these  chano^es,  although  slow,  continue 
for  a  long  time.  For  months,  and  even  years,  the  change  proceeds, 
and  the  substances  remain  distinctly  alkaline.  When  water  contain- 
ing calcium  and  iron  carbonates,  calcium  phosphate,  &c.,  comes  into 
contact  with  the  decaying  substances,  precipitation  takes  place. 
Ferrous  sulphide  is  one  of  the  products,  and  by  the  subsequent  action 
of  hydrogen  sulphide  and  air  it  be  omes  converted  into  pyrites,  thus, 
FeS  -h  SH2  +  0  =  FeS2  +  H,0.  Pyrites  may  also  be  formed 
directly  by  the  action  of  hydrogen  sulphide  on  ferrous  carbonate  in 
presence  of  oxygen,  thus,  FeCOg  +  2SH2  +  O  =  FeS^  +  2H2O  + 
CO2.  When  once  pyrites  has  been  formed,  it  remains,  by  reason  of  its 
insolubility,  and  forms  a  nucleus  for  the  deposition  of  a  further 
quantity.  Any  calcium  or  aluminium  phosphate,  calcium  or  iron 
carbonates,  &c.,  which  may  have  been  deposited  in  the  decaying  sub- 
stance, may  possibly  be  removed  again  by  the  solvent  action  of  water 
charged  with  carbonic  anhydride  and  with  salts,  other  substances 
taking  their  place.  There  will,  however,  always  be  a  tendency 
towards  the  accumulation  of  the  less  soluble  of  the  substances  de- 
posited. Where,  for  instance,  the  fossil  is  subjected  to  the  prolonged 
action  of  water,  ib  may  be  that  only  silica  will  be  left. 

C.  H.  B. 

Kehoeite,  a  New  Phosphate  from  Dakota.  By  W.  P. 
Headden  {Amer.  J.  Sci.,  46,  22 — 25).  This  mineral  forms  seams  and 
bunches  in  an  argentiferous  galena  carrying  zinc  blende  and  iron 
pyrites,  at  the  Merritt  mine,  near  Galena,  South  Dakota.  Analysis 
gives  results  corresponding  with  the  formula  R3P2O8  +  2Al2(OH)6  + 
2IH2O,  in  which  R  =  Znj  +  Caj.  The  mineral  is  named  after  the 
gentleman  who  first  observed  its  occurrence.  B.  H.  B. 

Xenotime  from  El  Paso  Co.,  Colorado.  By  S.  L.  Penfield 
(Amer.  J.  Sci.,  45,  398 — 399). — The  occurrence  of  this  mineral  from 
the  tysonite  and  bastnaesite  locality  of  El  Paso  Co.  has  already  been 
noted  by  W.  E.  Hidden  (Abstr.,  1885,  878).  An  analysis  of  0-2  gram 
of  a  second  crystal  gave  the  following  results. 

P2O5.  (YtErisOg.  Ignition.  Total. 

32-11  67-78  0-18  100-07 

The  mineral  is  thus  a  normal  phosphate.     Its  sp.  gr.  is  5-106. 

B.  H.  B. 
VOL   LXiv    ii.  39 
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Rose-coloured  Lime-  and  Alumina-bearing  Talc.    By  W.  H. 

HOBBS  (^mer.  J.  Sci.,  45,404 — 407). — The  mineral  described  was  met 
with  in  the  Adam  Quarry,  near  Canaan,  Connecticut,  enclosed  in 
white  crystalline  dolomite.  Analysis  shows  that  the  mineral  is  a 
normal  talc,  in  which  the  magnesia  is  in  part  replaced  by  lime,  and 
the  silica  by  alumina.  The  trace  of  mans^ancse  observed  accounts  for 
the  rose  colour,  whicli  disappears  when  the  mineral  is  exposed  to  sun- 
light.    The  analytical  results  were  as  follows. 

SiOg.       AI2O3.        MgO.        CaO.        FeO.        MnO.        HgO.         Total. 
61-48       3-04       25-54       4'19       0-77       trace       5-54       100-56 

The  mineral  is  shown  to  belong  to  the  talc  family  by  its  chemical 
composition  as  well  as  by  its  physical  and  optical  properties.  That  it 
is  a  distinct  variety  is  shown  by  its  high  percentages  of  lime  and 
alumina,  by  its  low  fusibility  and  easy  decomposabiliry  by  acids,  and 
by  its  exceptional  rose  colour.  B.  H.  B. 

Zunyite  from  Colorado.  By  S.  L.  Penfield  (Amer.  J.  Set.,  45, 
397— 398).— This  mineral  was  first  described  by  W.  F.  Hillebrand  in 
1884  from  the  Zuni  mine,  near  feilverton,  Colorado.  It  is  interesting 
to  know  that  a  second  locality  for  this  rare  mineral  has  been  found  at 
the  Charter  Oak  mine,  near  the  town  of  Red  Mountain,  about  5 
miles  north  of  the  original  locality.  The  zunyite  crystals  occur  in  a 
porphyrite,  much  altered  by  steam  and  fumerole  action.  Analysis 
gave  results  corresponding  with  the  formula  [Al(Cl.F,OH)i]6Al2Si30i2, 
the  agreement  between  the  author's  and  Hillebrand's  analyses  being 
very  satisfactory.  Zunyite  also  occurs  at  the  same  mine  in  a  pul- 
verulent form  resembling  kaolin.  B.  H.  B. 

Cookeite  from  Paris  and  Hebron,  Maine.  By  S.  L.  Pexfield 
(Amer.  J.  Sci.,  45,  393 — 396). — Excellent  specimens  of  the  mineral 
cookeite,  first  described  by  G.  J.  Brush  in  1866,  have  been  obtained 
from  Paris  and  Hebron.  Cookeite  is  related  to  the  chlorites  and 
micas,  having  a  distinct  basal  cleavage,  and  crystallising,  like  them,  in 
the  monoclinic  system.  Analysis  gave  results  corresponding  with  the 
formula  Hi2Li2Al6Si4024,  or  simplified  to  that  of  a  basic  metasilicate, 
Li[Al(OH2)]2Si206.     The  sp.  gr.  of  the  mineral  is  2-67. 

B.  H.  B. 

Sodalite-syenite  from  Montana.  By  W.  Lindgren  (Amer.  J. 
Sci.,  45,  286 — 297). — The  author  describes  a  series  of  specimens,  in 
the  United  States  National  Museum,  collected  in  the  northern  part  of 
Montana.  Descriptions  and  analyses  are  given  of  the  following 
rocks:  (1)  Porphyrites  and  quartz-porphyrites  from  the  Moccasin 
Mountains.  They  are  intrusive  holocrystalline  rocks  of  post-Cret- 
aceous age,  and  consist  of  quartz,  orthoclase,  soda-lime,  felspar,  and 
hornblende.  (2)  Porphyritic,  dark-coloured  post-Cretticeous  dyke 
rocks  from  the  Bear  Paw  Mountains.  They  consist  of  augite,  olivine, 
biotite,  and  triclinic  felspar,  and  have  a  general  resemblance  to  the 
lamprophyric  dyke  rocks  of  Rosenbusch.  (3)  A  post- Cretaceous 
so  lalite-syenite  from  Square  Butte.  This  rock  consists  of  hornblende, 
ojsjthoelase,  albitc,  sodalite  (8  per  cent.),  and  analcime.     No  nepheline 
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is  found ;  but  the  interstitial  analcime,  of  which  there  is  3  per  cent,, 
might  possibly  have  been  derived  from  that  mineral.  B.  H.  B. 

Basic  Dyke  thought  to  contain  Leucite.  By  J.  F.  Kemp 
(Amer.  J.  Sci.,  45,  298— 305).— In  1888  the  author  examined  the 
elaeolite-syenite  of  Beemerville,  New  Jersey.  Since  the  paper 
describing  his  investigations  was  published,  several  descriptions  have 
appeared  of  elaeolite-syenite  districts  elsewhere,  and  in  particular  of 
the  basic  rocks  associated  with  them,  so  that  basic  dykes  are  now 
recognised  as  invariable  attendants  on  this  form  of  plu tonic  rock. 
The  author  now  describes  a  basic  dyke,  near  Hamburg,  not  far  from 
Beemerville,  in  New  Jersey.  The  spheroidal  inclusions  offer  the 
point  of  chief  interest,  as  they  have  been  thought  to  indicate  leucite. 
Analysis  shows  that  they  are  practically  analcime.  Assuming  a 
change  from  leucite,  it  is  necessary  to  account  for  a  large  accession  of 
soda,  and  as  regards  the  corresponding  alteration  from  nepheline,  a 
much  smaller  accession  of  potash.  Although  it  is  impossible  to  settle 
the  question  without  the  discovery  of  perfectly  fresh  material,  either 
of  nepheline  or  of  leucite,  in  the  spheroids,  the  analytical  results 
rather  favour  original  nepheline  than  original  leucite. 

B.  H.  B. 

Volcanic  Rocks  from  Gough's  Island,  South  Atlantic.  By  L. 
V.  PiRSSON  (Amer  J.  Sci.,  45,  380 — 384). — These  rocks  were  gathered 
as  beech  pebbles  from  the  shore  of  Gough's  Island,  by  the  captain  of 
a  whaling  vessel.  Nothing  has  been  published  on  the  geology  of  this 
remote  region.  All  the  pebbles  represent  very  fresh  volcanic  rocks 
which  may  be  referred  to  trachytes  or  to  basalts.  Basalt  is  repre- 
sented by  two  varieties,  one  of  which  is  a  rock  of  dark-grey  colour 
thickly  dotted  with  black  augite,  yellow  olivine,  and  white  felspar. 
The  second  type  is  of  a  dark  greyish-brown  colour,  exhibiting  in  thin 
sections  iron  ore,  apatite,  olivine,  augite,  and  felspars.  It  contains 
49*55  per  cent,  of  silica,  and  its  sp.  gr.  is  2  643.  Trachyte  is  re- 
presented by  trachytic  tuffs  and  obsidian.  The  latter  gave  on 
analysis  61  "22  per  cent,  of  silica,  1'88  of  lime,  and  0*44  of  magnesia, 
whilst  the  percentage  of  soda  was  6"49  and  that  of  potash  5"93. 
The  glass,  therefore,  is  to  be  referred  to  trachyte,  perhaps  of  the 
phonolithoid  type.  The  analyses  of  these  rocks  are  of  interest  in 
establishing  the  recent  volcanic  nature  of  this  solitary  island. 

B.  H.  B. 


Physiological    Chemistry.- 


Nutritive  Value  of  Albumoses.  By  H.  Hildebbandt  (Zeit. 
physiol.  Chem.,  18,  180 — 192). — Careful  experiments  on  metabolic 
exchanges  when  albumoses  are  administered,  given  with  full  details, 
confirm  the  already  well  known  fact  that  these  substances  have  a  high 
nutritive  value.  W.  D.  H. 

39—2 
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Nutritive  Value  of  Proteids.  By  E.  Krauss  (Zeif.phijsicL  Chem., 
18,  167 — 17y). — In  considering  the  raefcabolic  value  of  proteid  food,  it 
is  not  merely  enough  to  put  down  the  intake  and  output  of  nitrop^en. 
A  third  faofor  is  the  amount  of  nitrogenous  substnnce  which  under- 
goes putrefactive  change  in  the  intestine  forming  indole,  &c.,  which, 
so  far  as  the  economy  is  concerned,  is  a  wRste.  The  amount  of  this 
waste  can  be  estimated  by  the  indican  of  the  urine,  or  by  the  estima- 
tion of  the  ethereal  hydrogen  sulphates  in  the  same  spcretion.  This 
has  recently  been  insisted  on  by  Winternitz  (Abstr.,  1892,  1116),  who 
made  his  experiments  with  milk,  and  attributes  to  lactose  a  power  of 
lessening  putrefa'jtive  change.  Hirschler  (Abstr.,  1886,  729)  regards 
carbohydrates  as  valuable  antiseptics  in  the  organism.  The  present 
experiments,  performed  with  meat  and  with  meat  and  bread  diets,  fully 
confirm  this  view.  W.  D.  H. 

Proteid  in  Diet.  ByF.  HiRSCHFELD((7/iem  Cen^r.,  1893,  i,  790— 791; 
from  Berl.  hlin.  JVoch.,  30,  324 — 329). — Attention  is  called  to  former 
work  (Abstr.,  1889,  174)  in  which  it  is  shown  that  less  proteid  is 
compatible  with  health  than  was  formerlj^  supposed  ;  and  to  the  im- 
portance of  this  fact  in  the  construction  of  dietaries.  It  is  further 
pointed  out  that  merely  chemical  analysis  of  a  food  does  not  form  a 
criterion  of  its  nutritive  value.  Other  factors,  such  as  weight, 
volume,  and  digestibility,  must  be  taken  into  account. 

W.  D.  H. 

Influence  of  Tea  and  Coffee  on  Artificial  Digestion.  By  C. 
ScHULTZ-ScHULTZENSTEiN  (Zeit.  physiol.  Chem.,  18,  131 — 1-^'2). — The 
few  experiments  given  show  that  infusions  of  tea  and  coflee,  when 
mixed  with  an  artificial  gastric  digestion  in  amounts  approximately 
equal  to  that  which  would  occur  in  the  stomach  after  a  meal  accom- 
panied by  tea  or  coffee,  impede  digestion.  The  amount  digested  with- 
out such  addition  being  94  per  cent.,  that  in  the  specimens  mixed 
with  tea  and  coffee  varied  from  61  to  68  per  cent.  W.  D.  H. 

Occurrence  of  Hydrochloric  acid  in  the  Stomach.     By  F. 

Martius  (Chem.  Ccntr.,  18'.:>3,  i,  856). — Hydrochloric  aciil  is  rapidly 
secreted  by  the  stomach,  and  five  minutes  after  food  has  been  taken  it 
is  already  quantitatively  detectable.  Unless  acids  have  been  present 
in  the  food,  the  total  acidity  of  the  stomach  may  be  taken  as  due  to 
hydrochloric  acid.  But  the  acid  forms  a  compound  with  the  albu- 
min of  the  food  and  so  becomes  indifferent  towards  vegetable  colours. 
Organic  acids,  and  lactic  acid  in  particular,  are  only  secreted  in 
amount  sufficient  to  affect  the  acidity  of  the  stomach  under  patho- 
logical conditions.  L.  de  K. 

Gases  of  Blood  during  Anaesthesia.  By  T.  Oliver  and  F.  C. 
Garret  I  {Brit.  Med.  J.,  1)^93,  ii,  683 — 684). — A  preliminary  note  on 
the  gases  of  the  blood  during  anaesthesia,  with  chloroform,  ether, 
methylenic  dichloride,  and  nitrous  oxide,  the  experiments  being  per- 
formed on  dogs  and  rabbits;  the  most  striking  fact  noted  was  a 
remarkable  rise  in  the  percentage  of  nitrogen  in  the  blood. 

.     W,  D.  H. 
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Chlorosis.  By  E.  L  Jones  (Brit.  Med.  /.,  1893,  ii,  670—672).— 
From  the  study  of  the  specific  gravity  of  the  blood  and  serum  at 
various  ages  in  the  two  sexes,  the  theory  is  advanced  that  chlorosis  is 
an  exaggeration  of  what  always  occurs  in  women  at  puberty,  a  fall 
in  haemoglobin  and  specific  gravity.  In  the  male,  the  opposite  takes 
place,  and  they  do  not  suifer  from  the  disease.  The  connection  be- 
tween chlorosis  and  gastro-intestinal  congestion  is  also  pointed  out, 
but  the  relationship  is  not  explained.  W..  D.  H. 

Intravascular  Coagulation.  By  W.  D.  Halliburton  and  T.  Gr. 
Brodie  (Brit.  Med.  J.,  1893,  ii,  682). — Analysis  has  shown  that  the 
proteid  obtainable  from  various  cellular  organs  by  admixture  with 
sodium  chloride,  in  a  method  already  described  (this  vol.,  ii,  133),  is 
a  nucleo-albumin,  and  thus  resembles  Woold ridge's  tissue  fibrinogen. 
The  physiological  effect  of  the  two  substances  is  also  identical,  leading 
to  intravascular  clotting,  chiefly  in  the  venous,  but  also  sometimes  on 
the  arterial  side  of  the  circulation.  Death  occurs  from  stoppage  of 
the  respiration,  and  the  fact  that  severance  of  the  vagi  makes  no 
ditference  in  the  experimental  result  points  to  the  cause  of  death  in 
the  respiratory  centre.  The  toxic  material  may  be  conveniently  dried 
in  a  vacuum  at  a  low  temperature,  and  dissolved  for  use  in  dilute 
sodium  carbonate  solution.  Such  solutions  are  clear,  somewhat 
viscous,  and  free  from  lecithin.  Even  when  kept  antiseptic  with 
thymol,  they  lose  their  power  after  some  days,  and  a  curious  change 
noticed  was  that  after  some  weeks  they  became  pink,  and  subse- 
quently red.     The  spectroscope  reveals  no  bands. 

The  use  of  nucleo-albumin  to  produce  clotting  in  haemorrhages,  or 
aneurisms,  cannot  be  recommended,  as  the  substance  is  so  deadly. 
Sir  Joseph  Fayrer  (see  next  abstract)  and  others  have  pointed  out 
that  intravascular  coagulation  is  by  no  means  an  infrequent  cause  of 
death,  and  it  can  hardly  be  doubled  that  the  poisonous  substance 
here  also  is  a  nucleo-albumin.  W.  D.  H. 

Cardiac  and  Pulmonary  Thrombosis.  By  J.  Fayrer  (Brit. 
Med.  J.,  1893,  ii,  682 — 683). — Clinical  details  of  two  cases  are  given. 

W.  D.  H. 

Glycogen  in  Blood  and  Pus.  By  Huppert  (Zeit.  physiol.  Ghem., 
18,  144 — 166  ;  compare  this  vol.,  ii,  176). — Full  details  are  given 
of  the  experiments  on  which  the  author  rests  his  conclusions.  The 
leucocytes  in  the  blood  are  probably  the  source  of  the  glycogen  found. 

W.  D.  H. 

Influence  of  Fever  on  Hepatic  Glycogen.  By  D.  Noel  Paton 
(Brit.  Med.  J.,  1893,  ii,  682). — Since  it  is  the  disintegration  of 
proteid s,  and  not  of  fats  and  carbohydrates,  which  characterises  the 
metabolism  of  fever,  it  is  important  to  investigate  the  effect  of  that 
condition  on  the  glycogen  of  the  liver.  In  the  experiments,  pairs  of 
young  rabbits  were  kept  on  the  same  diet,  and  weighed  daily  for  con- 
siderable periods,  thus  rendering  the  hepatic  glycogen  fairly  uniform. 
By  diminishing  the  heat  elimination  by  placing  one  of  the  pair  in  a 
hot  chamber,  the  body  temperature  rose,  and  on  killing  it  the  glyco- 
gen was  markedly  diminished,  as  compared  with  that  in  the  other 
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rabbifc.  Afc  the  same  time,  the  redncing  sabstaiices  of  the  blood  and 
liver  were  increased,  probably  indicating  sugar  formed  from  the 
glycogen.  Pyrexia,  produced  by  toxic  products  (yeast  culture),  led 
to  corresponding  results.  The  effect  may  be  partly  explained  also  by 
diminished  formation  of  glycogen.  W.  D.  H. 

The  Work  of  the  Kidney.    By  W.  H.  Thompson  (Brit.  Med.  /., 

1893,  ii,  681). — The  experiments  were  made  on  dogs,  and  the  urine 
collected  by  cannulae  in  the  ureters.  15  to  2  milligrams  of  atropine, 
and  in  other  cases  3  to  4  milligrams  of  morphine,  per  kilo,  of  body 
weight  were  given  intravenously.  The  results  were,  that  the  urine 
was  diminished,  and  urea  also  was  diminished ;  the  nitrogen,  other 
than  that  in  urea,  was  increased.  These  results  could  not  be  ex- 
plained as  the  result  of  interference  with  blood  pressure,  but  taken 
with  the  fact  that  heat  is  produced  in  the  kidney  during  its  per- 
formance of  work,  tends  to  the  belief  that  some  of  the  urea  is  formed 
in  the  kidney  itself  out  of  one  or  more  of  the  other  nitrogenous 
compounds,  and  that  this  process  of  true  secretion  is  lessened  by  the 
drugs  which  produce  similar  effects  in  other  glands.  W.  D.  H. 

Carbohydrates  of  Normal  Urine.  By  K.  Baisch  (Zeit. 
physiol.  Chem.,  18,  193 — 206). — The  investigations  of  the  older 
chemists  showed  that  the  presence  of  a  reducing  substance,  presum- 
ably sugar,  was  constant  in  normal  urine.  It  was  not,  however, 
until  Baumann's  benzoic  chloride  method  was  introduced  that  it 
became  possible  to  isolate  this  substance  and  to  study  its  properties, 
and  even  now  the  matter  is  far  from  settled,  Wedenski  having 
shown  that  the  carbohydrates  are  probably  two  in  number,  and  that 
the  benzoyl  compound  contains  small  quantities  of  nitrogen  (Abstr., 
1889,  293).  The  present  research  relates  mainly  to  the  preparation 
and  properties  of  the  benzoyl  compound.  Future  papers  are  pro- 
mised on  the  varieties  of  carbohydrate  which  can  be  obtained  from  it. 
It  is,  however,  briefly  stated  that  the  properties  of  one  of  these 
corresponds  closely  to  those  of  dextrose. 

The  best  proportions  of  reagents  to  use  are  40  c.c.  of  benzoic 
chloride,  400  c.c.  of  sodium  hydroxide,  and  a  litre  of  urine.  Other 
proportions  give  a  smaller  yield  with  a  larger  amount  of  ash  ;  the  ash 
consists  chiefly  of  magnesium  phosphate,  which  can  be  removed  by 
jneans  of  dilute  hydrochloric  acid.  But  in  all  cases  there  is  from 
1  to  2  per  cent,  of  nitrogen.  Similar  results  followed  if  the  urine 
had  been  previously  treated  with  normal  or  basic  lead  acetate.  The 
melting  point  varied  in  different  preparations  from  95°  to  130° ;  the 
carbon  from  66"5  to  67*7,  the  hydrogen  from  5*15  to  5'57. 

W.  D.  H. 

Episarkine.  By  G.  Salomon  (Zeit.  pliysiol.  Chem.,  18,  207 — 212). 
Balke  (this  vol.,  i,  536)  has  recently  described  undei'  this  name  a  new 
xanthine-like  compound  in  the  urine.  It  appears  to  be  identical  with 
a  substance  of  hitherto  doubtful  nature,  described  by  the  author  at 
various  times,  in  the  urine  of  the  pig  and  ox,  and  in  the  urine  of 
leuceemic  patients.     Further  details  are  promised. 

By  the  solubilities  of  their  silver  compounds  in  hot  nitric  acid,  the 
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xanthine-like  subst:inces  of  the  urino  may  be  divided  into  the  hypo- 
xanthine  fraction,  including  hypoxanthine,  guanine,  carnine,  adenine, 
and  episarkine,  and  the  xanthine  fraction,  which  includes  xanthine, 
paraxanthine,  and  heteroxanthine.  W.  D.  H. 

Diabetic  Coma.  By  V.  Harley  (Brit.  Med.  J.,  1893,  if,  6*d6— 
669). — Coma  can  be  produced  in  dogs  by  the  introduction  of  sugar 
into  the  circulation,  the  ureters  being  tied.  The  comatose  stage  is 
preceded  by  a  convulsive  one.  This  is  not  simply  due  to  the  ligature 
of  the  ureters,  nor  is  it  due  to  the  sugar,  which  diminishes  in  the 
blood  as  the  symptoms  appear.  It  is  due  to  toxic  substances  pro- 
duced from  the  sugar.  Alcohol  and  acetone  were  found,  and  these 
may  be  partly  the  cause  of  the  diminished  oxidation  which  experi- 
ments on  the  gaseous  interchanges  show.  Coma  is,  however,  princi- 
pally due  to  acid  products  which  combine  with  the  carbonates  and 
ammonia  of  the  blood,  thus  hindering  that  fluid  from  carrying  carb- 
onic anhydride  to  the  lungs  for  elimination.  There  is  at  the  same 
time  a  diminution  in  the  oxygen  absorbed.  yS-Hydroxybutyric  acid 
is  not  formed.  W    D.  H. 

Amount  of  Lecithin  in  Butter.  By  E.  Wrampelmeyer  (Landw. 
Versuchs-Stat,  42,  437— 438).— The  ash  from  100  grams  of  butter 
yielded  0*04512  gram  of  phosphoric  acid,  whilst  margarin  gave  only 
0*0160  gram.  Analyses  made  with  filtered  fat  showed  that  the  ash 
of  margarin  treated  in  this  manner  contained  practically  no  phos- 
phoric acid,  whilst  the  ash  of  butter  was  found  to  contain  much  reduced 
and  very  variable  quantities.  The  average  amount  of  lecithin  calcu- 
lated on  the  total  phosphoric  acid  now  found  was  0017  per  cent. 
(Beilstein,  2  Ed.,  1,  334,  gives  0*15—0*17  per  cent.).  The  results  of 
analyses  of  seven  samples  is  given  in  a  table,  which  shows  also  the 
melting  and  solidifying  points  of  the  butters,  and  the  amounts  of 
volatile  fatty  acids.  N.  H.  M. 

Influence  of  Chloral  Hydrate  and  Amylene  Hydrate  on 
Metabolism.  By  E.  Haknack  and  J.  Remertz  {Ghem.  Centr.,  1893, 
i,  841—842;  from  Fortsch.  d.  Med.,  11,  265— 270).— The  experiments 
were  tried  on  dogs.  The  sulphur  in  dog's  urine  is  in  four  conditions, 
and  not  in  three,  as  in  human  urine.  These  are  A,  as  ordinary 
sulphates ;  B  as  ethereal  hydrogen  sulphates ;  C,  as  thiosulphates 
(absent  in  human  urine);  and  D,  as  organic  sulphur  compounds. 
Chloral  hydrate  increases  the  output  of  sulphur  by  18  per  cent.  ;  this 
is  due  to  increase  of  B  and  D.  Amylene  hydrate  lessens  the  total 
output  of  sulphur,  as  it  depresses  the  oxidation  processes  in  the 
organism.  Chloral  hydrate  diminishes  the  excretion  df  urea  during 
the  first  two  days  of  its  administration,  and  increases  it  subsequently. 
The  total  nitrogen  runs  the  same  course,  but  the  effect  is  not  merely 
due  to  urea,  but  also  to  organic  compounds  which  contain  sulphur  in 
addition.  This  is  due  to  increased  metabolism  of  tissue  prote'id,  rather 
than  to  an  increase  of  oxidation  processes.  The  chloral  itself  leads 
to  an  increase  of  urinary  chlorides.  Amylene  hydrate  lessens  the 
output  of  nitrogen  and  urea.     Both  hypnotics  lessen  oxidation,   and 
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lower  the  body  temperature.  This  action  appears  to  be  independent 
of  their  narcotic  and  ])aralytic  effects,  which  are  due  rather  to  the 
alkyl  than  to  the  halogen.  W.  D.  H 

Physiological  Action  of  Pyridine  and  Naphthalene  Deriva- 
tives. By  R.  CoHN  (Zeit.  physiol  Chem.,  18,  112— 130).— His 
(Arch.  exp.  Path.  Pharm..,  9-2)  found  that  pyridine  leaves  the  body  in 
the  urine  as  methylpyridyl ammonium  hydroxide,  CsNHsMe-OH  ;  as 
this  investigation  was  made  previous  to  the  publication  of  Ladenbnrg's 
(Annalen,  247, 1)  method  of  preparing  pure  pyridine,  and  as  the  result 
is  unique  in  animal  chemistry,  it  was  thought  advisable  to  repeat  the 
experiments.  The  results  obtained  by  His  were  completely  confirmed 
by  those  of  the  present  research.  Attempts  to  obtain  pyridine 
aldehyde  by  Ladenburg's  method  from  a-picoline  having  failed,  the 
action  of  a-picoline  itself  on  the  body  was  investigated  ;  this  sub- 
stance was  found  to  leave  the  body  as  a  glycocine  compound  of 
a-pyridinecarboxylic  acid,  to  which  the  name  a-pyridinuric  acid  is 
given. 

Nencki  states  that  naphthalenecarboxylic  acid  leaves  the  body  in 
the  urine  unchanged  (Arch.  escp.  Path.  Pharm.,  30,  302)  ;  this  wa-» 
put  to  the  test.  It  was  found  that  in  rabbits  the  a- acid  is  excreted 
unchanged,  but  the  /J-acid  leaves  the  body  as  the  glycocine  compound, 
/i-naphthuric  acid.  In  dogs,  the  ^-acid  is  excreted  unchanged,  while 
the  a-acid  leaves  the  body  as  a-naphthuric  acid.  W.  D.  H. 

A  complete  Process  of  Reduction  occurring  in  the  Animal 

Tissues.  By  R.  Cohn  (Zeit.  physiol.  Chem.,  18.  133— 136).— The 
author  has  previously  shown  (Abstr.,  1892,  1504)  that  in  rabbits 
metanitrobenzaldehyde  leaves  the  body  in  the  urine  as  acetylamido- 
benzoic  acid.  This  involves  three  changes  :  1st,  an  oxidation  of  the 
aldehyde  group  to  a  carboxyl  group;  2nd,  a  reduction  of  the  nitro- 
group  to  an  amido-group ;  and,  3rd,  a  synthesis  with  acetic  acid, 
water  being  eliminated.  In  the  dog,  this  does  not  occur,  and  the 
shortness  of  its  alimentary  canal  was  regarded  as  the  probable  ex- 
planation of  the  difference.  But  the  present  experiments  show  that 
this  cannot  be  correct,  as  the  reduction  occurs  in  the  tissues  after 
subcutaneous  injection ;  indeed,  more  of  the  reduction  product  is 
then  obtained  in  the  urine  than  when  the  drag  is  given  in  the  usual 
way.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Nitrification.  By  E.  Godlewski  (ForscK.  a.  d.  Gehiete  d.  Agrih. 
physik.,  16,  240 — 242:  from  Anzeiger  d.  Ahad.  d.  Wissens.  Krafcau, 
1892). — According  to  Winogradsky,  both  the  nitrite  and  the  nitrate 
organisms  have  the  power  of  vegetating  in  solutions  absolutely  free 
from  organic  matter,  as,  for  instance,  a  solution  containing  ammonium 
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sulphate  and  potassmm  phosphate,  with  addition  of  basic  niagnesinm 
carbonate,  and  he  concludes  that  the  organisms  derive  their  carbon 
from  the  magnesium  carbonate.  This  view  was  opposed  by  Elfving 
(Forsch.  Geb.  Agrih.  phys.,  14,  304),  who  considered  it  more  probable 
that  the  organisms  derived  their  carbon  from  volatile  compounds 
absorbed  from  the  air.  The  following  experiment  was  made  by  the 
author. 

Four  Erlenmeyer  flasks,  each  containing  water  (100  c.c),  am- 
monium sulphate  (0"05  gram),  potassium  phosphate  (01  gram),  and 
magnesium  carbonate  (1  gram),  and  seeded  with  1  drop  of  a  nitrify- 
ing organism  cultivation,  were  kept  under  the  following  conditions. 
No.  1  was  closed  with  cotton  wool ;  Nos.  2,  3,  and  4  were  placed  on 
glass  dishes  and  covered  with  bell  jars,  which  were  closed  below  with 
potash,  sulphuric  acid,  and  a  permanganate  solution  respectively.  In 
the  flask  exposed  to  air,  nitrification  was  vigorous;  in  those  kept  over 
sulphuric  acid  and  over  permanganate,  it  was  also  vigorous,  but  some- 
what slower ;  whilst  in  the  flask  kept  over  potash,  there  was  no 
nitrification  at  all.  The  experiment  was  repeated  with  the  same 
result.  It  is  concluded  that  the  organisms  derived  their  carbon  from 
the  carbonic  anhydride  of  the  air  or  of  the  double  carbonate. 

In  a  second  series  of  experiments,  in  which  known  amounts  of 
ordinary  air,  or  air  containing  large  amounts  of  carbonic  anhydride, 
were  employed,  it  was  found  that  the  carbonic  anhydride  actually 
did  nourish  the  micro-organisms.  The  nitrogen  of  the  air  increased, 
showing  that  in  the  process  of  nitrification  a  portion  of  the  nitrogen 
of  the  ammonia  is  liberated.  N.  H.  M. 

Changes  in  Mouldy  Bread.  By  A.  Hebehrand  (Landw.  Versuchs- 
Stat.,  32,  421 — 427). — Samples  of  rye  bread  were  infected  from 
mouldy  bread,  and  kept  for  periods  of  7  and  14  days,  similar  samples 
being  at  once  dried  for  analysis.  The  mould  was  chiefly  Penicilliuiit, 
glaucum.  and  Mucor  mucedo.  The  results  showed  that  there  was  a  con- 
siderable loss  of  substance  under  the  influence  of  mould,  mainly  owing 
to  the  conversion  of  the  carbohydrates  into  carbonic  anhydride  and 
water.  The  fat  and  crude  fibre  increased  in  amount,  whilst,  althouo^h 
there  was  only  a  slight  loss  of  proteid  matter,  the  loss  of  caibo- 
hydrates  caused  the  percentage  of  proteids  to  be  much  higher  in 
the  dry  substance  of  the  mouldy  bread.  The  decomposition  of 
proteids  caused  an  increase  in  the  amount  of  amides.  In  a  subse- 
quent experiment,  the  bread  (47"65  grams)  was  first  sterilised,  and 
then  seeded  with  a  pure  cultivation  of  Penicillium  glaucum.  The 
carbonic  anhjdride  evolved  was  determined,  and  it  was  found  that  it 
amounted  to  about  21"5  milligrams  per  hour.  At  th^  conclusion  of 
the  experiment,  the  flask  containing  the  bread  was  heated  in  a 
glycerol  bath,  and  the  distillate  collected.  This  had  an  odour  of  fresh 
cider  refuse,  and  was  strongly  acid ;  it  contained  no  alcohol.  The 
bread  had  lost  18*69  per  cent,  of  its  weight  of  dry  substance.  The 
following  numbers  show  the  percentage  composition  (1)  of  the  dried 
fresh  bread  and  (2)  of  the  dried  mouldy  bread. 
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Crude 

Pure 

Soluble 

Pure 

Crude 

protein. 

protein. 

protein. 

Maltose.  Dextrin. 

Starch. 

Fat. 

ash. 

fibre. 

1.  11-94 

rii-67) 

(1-92) 

1-54      8-02 

76-75 

0-26 

1-44 

005 

2.  17-13 

(14-92) 

(5-15) 

0-50     11-86 

63-52 

211 

2-41 

2-47 

There  were  thus  gains  of  fat  and  crude  fibre  (0-71  and  0-98  per 
cent,  respectively),  and  losses  of  starch  (20-03),  maltose  (0-72),  and 
protein  (Oil  per  cent.).  No  ammonia  could  be  detected.  The 
number  given  for  starch  in  the  mouldy  bread  was  found  by  difference, 
and  is  slightly  higfh,  as  small  amounts  of  other  substances  were 
present.  Among  these,  only  volatile  acids,  oxalic  acid,  and  mannitol 
could  be  detected,  owing  to  the  smallness  of  the  amounts. 

]sr.  H.  M. 
Composition   of  the  Ripe  Husks  of  Capsicum.     By  B.  v. 

Bitt6  (Landw.  Versuchs-Stat.,  42,  369— 379).— The  first  analysis  of 
capsicum  seem  to  be  that  made  by  Buchholz  (Konig,  Die  menscld. 
Nahrungs-  u.  Genussmittel,  2  Aufl.,  1,  148),  whilst  a  more  thorough 
examination  of  the  fruit  was  made  by  Braconnot  (Ann.  Chim.  Fhys., 
21,  124),  who  obtained  capsicin,  a  soft,  non-crystalline  compound 
with  a  pungent  taste,  and  from  this  capsicum-red.  Witting  (Eep. 
Fharm.,  13,  366)  and  Tresh  (Fharm.  Centr.,  17,  427)  maintain  that 
the  active  constituent  is  a  crystalline  substance  termed  capsaicin. 
Pabst  (Arch.  Fharm.,  23,  108)  found  a  trace  of  an  alkaloid;  he 
considers  capsaicin  to  be  an  amorphous  acid  ;  and  he  detected  con- 
siderable amounts  of  free  oleic,  stearic,  and  palmitic  acids  in  the  fruit. 
He  concludes  that  the  red  colour  of  the  fruit  is  probably  carotin  (com- 
pare also  Felletar,  J.  Fharm.,  1868,  70 ;  Fleischer,  Arch.  exp.  Fath.,  9, 
117;  and  Strohraer,  Ghem.   Centr.,  1886,  577). 

The  ripe  fruit  examined  by  the  author  was  well  developed,  and  of 
a  scarlet  colour.  The  amounts  of  the  different  parts  of  the  fruit  vary 
considerably,  owing  to  the  varying  amount  of  seed. 

The  whole  fruit  (1)  was  found  to  contain  90-25  per  cent,  of  dry 
matter,  (2)  the  fruit  husk  85-86  per  cent.,  (3)  the  seed  90-49,  and 
(4)  the  placenta  8734  per  cent.  The  dry  matter  has  the  following 
composition. 


Ether 

Nitrogenous       Non-nitro 

Crude 

Ash. 

extract. 

matter.      genous  extract,      fibre. 

Nitrogen, 

1. 

6-76 

10-69 

19-77            39-82 

22-95 

316 

2. 

5-66 

5-14 

14-31             49-07 

25-83 

2-29 

3. 

4-35 

27-95 

17-^2             33-07 

17-36 

2i«3 

4. 

11-03 

7-07 

28-54            39-88 

13-48 

4-57 

Nitrogen  ] 

is            Nitrogen. 

Prote-id 

ammonia 

as  amides. 

nitrogen. 

1.     0-217 

0-093 

2-321 

2.     0-195 

0-130 

1-792 

3.     0-061 

0-061 

2-938 

4.     0-240 

0-280 

2  403 

The  following  ash  analyses  are  given  of  (1)  the  whole  fruit,  (2) 
the  husks,  and  (3)  the  seed. 
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K2O.  NagO.  MgO.  CaO.  ALOa.  FcoOa. 

1.  55-60  4-42  6-22  4-80  trace  1-44 

2.  52-47  13-16  504  5-08  022  1-69 

3.  40-12  2-50  10-43  346          —  081 

SiOo.  CI.  SO3.  P2O5. 

1.  2  04  3-88  6-44  16-82 

2.  1-90  1-44  4-58  1459 

3.  1-74  2-65  4-97  33  95 

As  regards  the  manufactured  products,  the  ordinary  kinds  are 
made  by  grinding  the  whole  fruit,  the  stem  being  frequently  in- 
cluded ;  they  have  a  pale  brick-red  colour.  The  best  preparations 
are  made  with  the  husks  and  seeds  only.  To  detect  adulteration, 
microscopic  examination  is  necessary,  as  well  as  estimation  of  the  ash. 
The  pure  ash  is  usually  white  or  slightly  greenish,  and  dissolves 
almost  entirely  in  dilute  acids.  Tables  are  given  showing  the  results 
of  analyses  of  manufactured  products.  N.  H.  M. 

Lathyrus  sylvestris.  By  E.  Kinch  {Agrl.  Students'  Gazette,  New 
Series,  6,  108 — 109). — This  leguminous  plant  has  been  introduced  as 
a  cultivated  fodder  plant  suitable  for  poor  soils,  under  the  name  of 
Wagner's  flat  pea  or  wood  vetchling.  The  plot  of  this  plant 
cultivated  at  the  Royal  Agricultural  College,  Cirencester,  yielded 
30  cwt.  of  hay  per  acre  on  May  30,  1893,  and  a  second  crop  on 
August  4  of  the  same  year.  1000  parts  of  the  green  stuff  gave  184 
parts  of  air-dried  hay  which  contained  16'82  per  cent,  of  moisture. 
The  following  analyses  were  made. 

Green  stuff.        Dry  matter  of  hay. 

Water 84-70  — 

Ash 0-86  5-62 

Fibre    4-43  2897 

Ether  extract 0*65  4-25 

Nitrogenous  matter 5*41  35-33 

Soluble  carbohydrates 395  25-83 

100-00  100-00 

True  proteids 3-51  22-86 

It  will  be  seen  that  the  nitrogen  content  of  the  hay  is  greater  than 
that  of  peas  or  beans,  but  a  much  larger  proportion  (35  per  cent.) 
is  of  an  amide  character.  It  contains  twice  as  much  nitrogen  as 
lucerne  hay,  and  about  three  times  as  much  as  meadow  hay.  The 
ether  extract  contained  a  good  deal  of  chlorophyll.        '     A.  Gr.  B. 

Analysis  of  Tobacco  cured  by  the  Leaf-cure  on  Wire,  and 
by  the  Stalk  Process.  By  F.  B.  Carpenter  {Exper.  Stat.  Record, 
4,  819—821  ;  from  N.  Carolina  Stat.  Bull.,  No.  90a,  1893).— The  two 
methods  of  curing  have  been  already  described  (^Exper.  Stat.  Record,  4, 
32 — 35).  In  the  leaf-cure  on  wire,  the  leaves  are  stripped  from  the 
stalk  at  three  different  periods  and  strung  on  wires  ;   whilst  in  the 
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stalk  process  the  leaves  are  left  on  the  stalks  and  kept  in  an  ordinary- 
barn.  Owing  to  the  manner  and  time  of  harvesting,  the  chemical 
composition  of  the  products  of  the  two  processes  varies  somewhat. 
In  the  leaf-cure  process,  the  priming  of  the  lower  leaves  causes  in- 
creased growth,  and  an  increase  in  the  percentage  of  prote'ids  and 
nicotine.  But  the  loss  in  quality  caused  by  this  transformation  is 
more  than  compensated  by  the  gain  in  weight. 

The  results  of  analyses  made  with  plants  of  various  age  showed 
that  nitrates  are  almost  entirely  confined  to  the  stalk  and  stems  in  the 
younger  growth  of  the  plant,  whilst  the  other  nitrogen  compounds 
are  more  abundant  in  the  leaves.  N.  H.  M. 

Greater  Assimilability  of  the  Nitrogen  of  recently  formed 
Nitrates.  By  P.  Pichakd  (Compt.  rend.,  117,  125— 127).— The 
results  of  all  the  author's  experimeuts  indicate  that  nitric  nitrogen 
is  most  efficacious  and  assimilable  when  recently  formed  or  when  it 
has  migrated  from  one  base  to  another,  especially  when  the  new  base 
is  potash.  The  use  of  sodium  nitrate  as  a  manure  in  preference  to 
the  potassium  salt  is  not  only  to  be  recommended  on  account  of  its 
cheapness,  but  also  because  of  its  conversion  into  the  potassium  salt 
in  a  soil  containing  potash.  Again,  the  repeated  application  of  small 
quantities  of  sodium  nitrate  has  the  advantage  of  continually  furnish- 
ing the  plant  with  newly  formed  potassium  nitrate,  besides  the  obvious 
advantage  of  diminished  loss  in  drainage.  It  is  probable  that  the 
nitrates  observed  by  Berthelot  to  be  formed  within  the  plant  tissues 
are  still  more  assimilable  than  the  nitrates  of  the  soil.  Vegetation 
will  be  more  greatly  benefited  by  the  old  methods  of  cultivation, 
which  tended  to  induce  increased  nitrification  in  soil,  than  by  the 
direct  application  of  nitrates.  N".  H.  M. 

Combined  Nitrogen  in  Rain.  By  A.  Petebmann  and  J.  Grafttan 
(Bull.  Stat,  agron.  Gemhloiix,  1893,  No.  52,  5 — 26). — Rain  was  collected 
by  means  of  a  nickeled  copper  collector  (82  cm.  in  diameter),  in  a 
large  glass  vessel ;  mercuric  chloride  was  added  to  prevent  change. 
Determinations  of  ammonia  and  nitrates  were  made  from  January, 
1889,  to  December,  1891,  whenever  there  was  sufficient  water  for 
analysis,  the  ammonia  being  determined  with  Nessler  solution  after 
distillation  with  a  little  potash,  and  the  nitrates  after  reduction  to 
ammonia  by  the  zinc-copper  couple.  The  average  rainfall  was 
692  mm.  (=  27'14  in.)  per  annum  and  contained:  ammoniacal 
nitrogen,  1*14  per  million;  nitric  nitrogen,  0*85  per  million;  total, 
1*49  per  million.  Calculated  in  kilos,  per  hectare  per  annum,  the 
amounts  are  as  follows  :  nitrogen  as  ammonia,  7'92  kilos,  (or  7*07  lbs. 
per  acre)  ;  nitrogen  as  nitrates,  239  kilos,  (or  2*13  lbs.  per  acre)  ; 
total,  10*31  kilos,  (or  9*20  lbs.  per  acre).  This  total  is  less  than  the 
average  found  at  Montsouris  (14*28  kilos.)  and  at  the  Italian  and 
German  stations,   but  higher  than   that   obtained   at  Rothamsted.* 

*  7  36  kilos,  per  hectare  (=  6*57  lbs.  per  acre)  is  given  as  the  average  annual 
amount  at  Rothamsted.  The  authors  give  no  indication  as  to  where  they  obtained 
this  figure,  which  is  nearly,  but  not  quite,  the  same  as  was  obtained  at  Rothamsted 
in  the  years  1853-56.  More  recent  results  showed  that  the  amounts  of  nitrates  and 
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Thf:  relation  of  ammoniacal  to  nitric  nitrogen  is  76  :  24,  wliich  is  very 
nearly  the  same  as  at  Rothamsted  (75  :  25)  and  at  Monfsouris  and 
the  Grerman  and  Italian  stations  (73  :  27).  The  February  rain  was 
found  to  he  the  richest  in  nitrogen,  that  of  July  the  poorest.  The 
greatest  rainfall  was  in  July,  the  lowest  in  February  ;  whilst  as  re- 
gards the  total  amounts  of  nitrogen  in  the  rain,  the  iiighest  was 
observed  in  August,  the  lowest  in  February.  Tables  are  given  con- 
taining the  results  of  each  of  the  142  analyses  made  during  the  three 
years. 

Separate  analyses  were  made  of  hoar-frost  and  snow,  collected  in 
or  near  the  grounds  of  the  Institute.  The  hoar-frost  contained  an 
average  amount  of  combined  nitrogen  =  7'52  per  million;  the  snow, 
7-40  per  million.  K.  H.  M. 

Soluble  Phosphoric  acid  in  Superphosphate.  By  J.  Stoklasa 
(Landiv.  Versiichs-Sfat.,  42,  439—457;  compare  Abstr.,  1891,  H80). 
— Calcium  carbonate  and  calcium  phosphate,  CaH4(P04)2,H20, 
were  well  mixed  in  molecular  proportion,  treated  with  500  c  c. 
of  water,  and  the  whole  evaporated  to  a  small  bulk.  It  was  then 
diluted  with  water,  jBltered,  washed,  and  dried  over  sulphuric  acid 
until  the  weigh!  was  constant.  The  residue  was  pure  calcium  phos- 
phate, CaHP04,2H20.  When  twice  the  amount  of  calcium  carbonate 
was  employed,  pure  tricalcium  phosphate  was  obtained  (compare 
Weilandt,  Abstr.,  1887,  995).  This  reaction,  showing  the  production 
of  the  less  solub'e  triphosphate,  is  one  of  importance  for  the  absorp- 
tion in  soil.  Thus,  soil,  containing  only  04  per  cent,  of  calcium 
carbonate,  will  contain  6000  kilos,  per  hectare  to  the  depth  of  10  cm. ; 
taking  the  maximum  amount  of  soluble  phosphate  applied  to  the  soil 
(100  kilos,  per  hectare),  there  will  be  33  parts  of  calcium  carbonate  to 
1  of  monocalcium  phosphate.  The  results  of  experiments  with  plants 
have  shown  the  better  effects  of  diphosphates  as  compared  with  the 
less  soluble  triphosphate.  Chalky  soils  manured  with  monocalcium 
phosphate  never  gave  as  good  crops  (turnips,  barley,  and  peas)  as 
were  obtained  when  orthophosphoric  acid  was  employed.  Inasmuch 
as  the  exact  composition  of  superphosphates  has  not  been  ascertaiiH>d, 
the  author  considers  that  the  experiments  hitherto  made  are  incom- 
plete and  of  less  use  than  is  usually  supposed. 

A  considerable  number  of  experiments  are  described  in  which 
calcium  phosphate,  CaH4(P04)2,H20,  was  submitted  to  the  action  of 
pure  calcium  carbonate  in  different  forms,  under  various  conditions. 
It  was  found  that  a  mixture  of  the  dry  salts  gradually  changed,  the 
amount  of  soluble  phosphate  falling  from  55"4  per  cent,  after  two  hours 
to  21*02  per  cent,  after  360  days.  Calcareous  sandstone  kept  in  a 
solution  of  the  phosphate  became  covered  with  a  layer  of  tricalcium 
phosphate.  Experiments  in  which  calcite  was  employed  showed 
that  more  triphosphate  is  formed  with  strong  than  with  weaker 
solutions. 

ammonia  were  a  good  deal  less  than  was  supposed,  and  the  total  nitrogen  (exeluu- 
ing  nitrogenous  organic  matter)  is  now  shown  to  be  about  3"5  lbs.  per  acre  per 
aunum  (compare  Jour.  Roy.  Agr.  Soc.  [2],  17,  241,  and  19,  313  ;  Trans.  Chem. 
Soc,  1889,  537).  -  N.  H.  M. 
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Zinc  cylinders  of  different  sizes  were  filled  with  sand  containing 
20  per  cent,  of  pure  calcium  carbonate.  Pure  monocalcium  phos- 
phate, CaH4(P04)2,H20  (7  grams),  was  mixed  with  the  top  5  cm. 
of  the  sand,  and  water  poured  on  to  the  amount  of  2  litres  in  10  days. 
At  the  end  of  this  time,  each  cylinder  had  another  2  litres  of  water. 
The  drainage,  which  was  quite  clear,  did  not  contain  a  trace  of  free 
phosphoric  acid.  N'early  the  whole  of  the  phosphates  remained  in 
the  sand  in  an  insoluble  form. 

In  order  to  ascertain  the  effect  of  water  on  calcium  phosphate, 
1  kilo,  of  pure  sand  containing  19  per  cent,  of  water  was  superficially 
treated  with  methyl-orange,  and  a  gram  of  phosphate  distributed  over 
the  surface.  The  pieces  of  phosphate  immediately  became  red.  In 
presence  oP  2  per  cent,  of  calcium  carbonate,  single  particles  became 
red,  the  acid  being  neutralised.  When  loam  was  used  instead  of  sand, 
the  decomposition  was  slower.  The  results  of  these  and  other  experi- 
ments point  to  the  conclusion  that  orthophosphoric  acid  is  first 
liberated  and  that  this  reacts  with  the  calcium  carbonate  (2  mols.), 
yielding  tricalcium  phosphate.  N.  H.  M. 


Analytical    Chemistry. 


Titration  of  Acids  by  Metallic  Sodium.  By  E.  Neitzel  (Zeit. 
anal.  Cheni.,  32,  422 — 423). — The  author  recommends  anew^  Hartley's 
proposal  (this  Journal,  1873,  132)  to  employ  weighed  quantities  of 
metallic  sodium  for  the  titration  of  standard  acids.  He  prefers  to 
weigh  the  block  of  sodium  under  petroleum  which  has  been  heated 
above  100°  and  filtered.  For  this  purpose  a  beaker  containing  petr- 
oleum is  tared  on  the  balance,  and  the  block  of  sodium,  cut  clean 
from  a  larger  mass  as  rapidly  as  possible,  is  at  once  slipped  into  the 
petroleum  and  weighed.  Such  a  block,  of  about  0*7  gram,  gains 
only  about  0'17  milligram  during  the  15  seconds  required  for  cutting 
it  out.  The  sodium  is  then  withdrawn  with  tongs,  and  without  re- 
garding the  adhering  petroleum,  is  treated  with  75  c.c.  of  88 — 94  per 
cent,  alcohol  in  a  fiask  fitted  with  a  perforated  cork  and  glass  tube. 
When  all  is  dissolved,  water  and  the  indicator  are  added,  and  the 
solution  is  ready  for  titration.  M.  J.  S. 

Estimation  of  Chlorine  in  Water.  By  T.  Faikley  (Analyst, 
18,  222). — The  author  confirms  Young's  statement  (compare  this 
vol.,  ii,  433)  that  water  should  be  concentrated  before  titrating  with 
silver  nitrate  and  potassium  chromate.  But  even  then  the  result  will 
not  be  absolutely  trustworthy  if  the  water  contains  traces  of  alkali 
silicate.  L.  de  K. 

lodometric  Estimation  of  Nitrates.  By  H.  Gruenee  (Amer.  J. 
Sci.,  46,  42 — 50). — The  author  describes  two  new  processes  which, 
under  special  conditions,  may  be  found  useful. 
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1.  Reduction  by  means  of  Phosphoric  acid  and  Potassium  Iodide. — A 
quantity  of  nitrate,  not  exceeding  005  gram  of  potassium  nitrate,  is 
introduced  into  a  retort  with  10  times  its  weight  of  potassium  iodide 
and  17 — 20  c.c.  of  phosphoric  acid  (sp.  gr.  1*43).  The  neck  of  the 
retort  passes  into  a  receiver  containing  a  known  amount  of  decinormal 
arsenious  oxide,  containing  an  excess  of  sodium  hydrogen  carbonate. 
For  additional  safety,  a  simple  trap  containing  water  should  be 
attached.  The  solution  is  distilled  in  a  current  of  carbonic  anhydride 
until  every  trace  of  iodine  is  removed.  The  contents  of  the  receiver 
is  now  titrated  with  iodine  to  find  the  amount  of  unoxidised  arsenious 
acid.  This  gives  the  measure  of  the  iodine  evolved,  and,  con- 
sequent) v,  of  the  nitrate  present,  the  reaction  in  the  retort  being 
2HNO3  +  6HI  =  4H2O  +  2N0  +  3I2. 

2.  Beductio7i  hy  means  of  Antimonious  Chloride. — The  dry  nitrate  is 
introduced  into  a  diminutive  retort  made  from  a  pipette  shaped  like  a 
"  Liebig's  drier,"  and  connected  by  a  sliding  joint,  covered  by  india- 
rubber,  into  a  Kjehldahl  tube  used  as  a  receiver,  and  so  placed  that 
carbonic  anhydride,  passing  through  the  apparatus,  enters  from  below. 
The  nitrate  is  washed  down  with  a  few  drops  of  hydrochloric  acid  and 
a  definite  amount  of  antimonious  chloride  is  added  from  a  burette. 
The  receiver  is  charged  with  0*25  gram  of  potassium  iodide,  dissolved 
in  recently  boiled  water,  and  is  joined  to  a  trap  filled  with  water. 
After  passing  carbonic  anhydride  through  the  apparatus  for  10  minutes, 
the  solutionis  heated  in  an  oil-bath  at  103 — lO?"",  and  after  15  minutes 
heating  the  receiver  and  trap  are  washed  out  and  at  once  titrated  with 
sodium  thiosulphate.  The  solution  in  the  retort  is  now  diluted  with 
solution  of  tartaric  acid,  nearly  neutralised  with  a  25  per  cent,  solu- 
tion of  sodium  hydroxide,  mixed  with  excess  of  sodium  hydrogen 
carbonate,  and  titrated  witd  decinormal  iodine. 

The  difference  between  the  trichloride  left  in  the  retort  and  the 
iodine  found  in  the  receiver  is  the  measure  of  trichloride  left  un- 
oxidised by  the  nitrate,  and  the  difference  is  the  measure  of  the 
nitrate  present.     The  test  analyses  are  fairly  satisfactory. 

L.   DE  K. 

Estimation  of  Nitrates  by  Schmitt's  Method.  By  K.  Wede- 
METEE  {Arch.  Pharm.,  231,  372—376). — 10  c.c.  of  acetic  acid, 
10  grams  of  a  mixture  of  equal  parts  of  finely  powdered  iron  and  zinc, 
and  25  c.c.  of  water  are  placed  in  a  flask  of  about  1500  c.c.  capacity, 
a  funnel  is  placed  in  the  neck  of  the  flask,  and  into  the  funnel  is 
shaken  a  weighed  quantity  (0  3 — 0*8  gram)  of  the  nitrate  to  be  esti- 
mated, which  is  then  washed  down  into  the  flask.  Heat  may  be 
applied,  so  long  as  the  temperature  does  not  exceed  80°,  and  the  funnel 
and  walls  of  the  flask  must  be  washed  down  from  time  to  time.  After 
10  minutes,  the  reduction  is  complete,  and  the  ammonia  may  be  dis- 
tilled off"  and  estimated  as  in  Kjeldahl's  method.  Excellent  results 
are  obtained  with  nitrates ;  with  nitrites  they  are  too  low. 

C.  F.  B. 

Methods  of  estimating  Sulphur.  By  L.  Marchlewski  (Zeit, 
anal.  Chem.y  32,  403 — 411 ;  see  this  vol.,  ii,  186). — Groger  a,nd  Tread' 
welVs  Method. — Pyrites  is  heated  with  metallic  iron  until  converted 
into    ferrous    sulphide.     This   is   decomposed   by  hydrochloric   acid 


552  ABSTRACTS  OF  CHEMICAL  PAPERS. 

and  the  liberated  hydrogen  sulphide  absorbed  in  an  iodine  solution. 
With  pure  pyrites,  the  method  yields  excellent  results,  but,  as  a 
technical  method,  it  is  useless,  since  sulphates,  such  as  barium  and 
lead  sulphates,  would  be  partially  reduced  by  the  iron  powder,  if 
present,  and  would  thus  produce  fictitiously  high  results. 

Sailer's  Method  (this  Journal,  1873,  939). — Zulkowski's  simplified 
modification  of  this  method  is  as  follows.  A  combustion  tube,  60  cm., 
or,  for  pyrites,  40  cm.,  long,  is  drawn  out  at  one  end  to  a  long,  narrow 
tube,  which  is  bent  downwards  and  connected  with  an  absorption 
apparatus  consisting  of  two  bulbed  U"^^^^^  ^^^  ^  tube  containing 
glass  wool.  The  absorption  liquid  is  3U  c.c.  of  an  alkaline  hypobromite 
solution,  made  by  dissolving  18')  grams  of  potash  (free  from  sulph- 
ates), adding  100  grams  of  bromine,  and  making  up  to  a  litre.  Next 
to  the  narrowed  part  of  the  tube  comes  20 — 25  cm.  of  platinised 
asbestos,  and  at  a  distance  of  7 — 10  cm.  from  this  is  placed  the  boat 
containing  the  substance  (0*4  gram  of  sulphur).  To  the  further  end 
of  the  tube  is  attached  an  oxygen  gas  holder,  with  a  wash  bottle  con- 
taining water  as  indicator.  The  tube  is  filled  with  moist  oxygen 
while  heating  the  platinised  asbestos,  and  then  heat  is  gradually 
applied  to  the  substance.  Finally,  any  sulphuric  acid  which  may  have 
condensed  in  the  narrow  part  of  the  tube  is  driven  over  as  far  as  pos- 
sible by  heat  and  then  washed  out.  The  absorption  liquid  is  then 
acidified,  heated,  and  precipitated  by  barium  chloride.  When  assay- 
ing pyrites,  the  platinised  asbestos  is  omitted.  The  method  gives 
accurate  results,  but  is  tedious  ;  it  can,  of  course,  be  used  in  presence 
of  non-volatile  sulphates. 

The  author  has  been  unable  to  get  satisfactory  results  by  Fohr's 
method,  which  consists  in  absorbing  the  hydrogen  sulphide  by  am- 
moniacal  zinc  solution,  then  adding  ferric  sulphate,  and  titrating  the 
reduced  ferrous  salt  by  permanganate.  Also,  in  common  with  Fried- 
heim  (Abstr.,  1886,  739),  he  considers  Klobukow's  method  (Abstr., 
1885,  1159)  as  useless.  M.  J.  S. 

Treatment  of  Barium  Sulphate  in  Analysis.  By  J.  I.  PhixxXey 
(Amer.  J.  8ci.,  45,  468 — 472). — The  author,  having  carried  out  a 
large  number  of  experiments,  concludes  that  the  barium  sulphate 
should  preferably  be  collected  on  a  Gooch's  asbestos  filter,  so  as  to 
avoid  reduction  of  the  sulphate  by  the  filter-paper.  Alkali  chlorides 
contaminate  barium  sulphate  thrown  down  in  the  presence  of  an 
excess  of  sulphuric  acid,  and  are  not  completely  removed  by  ignition 
and  subsequent  treatment  with  hydrochloric  acid.  According  to  the 
author,  the  only  good  method  for  purification  is  either  to  fuse,  accord- 
ing to  Fresenius,  w^ith  sodium  carbonate,  extract,  and  reprecipitate  as 
sulphate,  or  to  evaporate  from  solution  in  strong  sulphuric  acid  as 
proposed  by  Mar.  L.  de  K. 

Influence  of  Nitric  acid  and  N  itro-hydrochloric  acid  on  the 
Precipitation  of  Barium  Sulphate.  By  P.  E.  Browning  (Amer. 
J.  Sci.,  45,  399 — 404). — The  author  has  proved  by  a  series  of  care- 
fully made  experiments  that  the  presence  of  an  excess  of  nitric  acid, 
or  nitro-hydrochloric  acid,  amounting  to  10  per  cent,  by  volume  of 
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the  iiqiiicl,  is  not  only  not  to  be  avoided  in  estimating  barium  as 
sulpbate,  but  it  is  actually  to  be  recommended.  When  precipitated 
from  such  acid  solutions,  the  sulphate  is  coarsely  crystalline  and 
heavy,  and  less  liable  to  carry  down  impurities ;  and  evea  in  certain 
special  cases  where  there  are  substances  which  exercise  a  solvent 
action,  the  precipitation  is  made  complete. 

To  make  sure  that  the  correctness  of  the  results  was  not  due  to  a 
compromise  between  any  loss  caused  by  the  solvent  action  of  the 
acids  and  the  increase  caused  by  the  co-precipitation  of  alkali  salts, 
(fee,  tlie  author  took  the  precaution  of  recrystallising  the  barium 
sulphate  from  hot  concentrated  sulphuric  acid.  It  was  then  again 
washed  with  water.  L.  de  K. 

Emmerton's  Process   for    the  Estimation    of   Phosphorus. 

By  H.  C.  Babbitt  (O/iem.  Centr.,  1893,  i,  957—958;  from  /.  anal. 
Chetn.,  7,  165 — 168).— If  tlie  precipitation  with  ammonium  molyb- 
date  is  conducted  at  a  temperature  exceeding  25°,  the  precipitate 
may  contain  arsenic.  The  yellow  precipitate  contains  1*63  per  cent, 
of  phosphorus.  The  precipitation  is  complete  within  five  minutes  if 
a  whirling  apparatns  is  used.  The  reduction  by  means  of  zinc  and 
sulphuric  acid  gives  the  compound  M012O19 ;  reduction  by  means  of 
zinc-dust  is  not  to  be  recommended,  as  constant  results  cannot  be 
obtained.  L.  de  K. 

Colorimetric  Analysis  of  Phosphorites.  By  A.  Nastiukoff 
(/.  Buss.  Gheni.  Soc,  25,  31 — 42). — Tlie  author  has  made  a  number 
of  experiments  on  natural  and  artificial  phosphorites,  which  tend  to 
show  the  possibility  of  estimating  the  amount  of  phosphoric  acid 
present  in  them  by  means  of  the  bluish-grey  colour  produced  when 
they  are  heated  with  insufficient  access  of  air.  A  platinum  crucible 
is  two-thirds  filled  with  finely-sifted  phosphorite,  and  heated  with  the 
lid  on  in  a  gas  flame  for  10  to  15  minutes,  during  which  time  the  lid 
is  twice  or  thrice  removed,  and  the  contents  stirred  up  with  a  plati- 
num wire,  i^o  details  are  given  as  to  how  the  colorimetry  is  carried 
out.  The  method  is  said  only  to  hold  within  certain  limits  of  com- 
position, and  not  for  all  phosphorites.  J.  W. 

Estimation  of  Phosphorus  in  Steel.  By  C.  B.  Dudlev  and  F. 
X.  Pease  (Ghem.  Gentr.,  1893,  i,  957;  from  /.  anal.  Ghem.,  7,  108— 
115). — 1  gram  of  the  sample  is  dissolved,  in  an  Erlenmeyer  flask,  in 
75  c.c.  of  nitric  acid  of  sp.  gr.  1*15  ;  when  dissolved,  it  is  boiled  for  a 
minute  and  mixed  with  10  c.c.  of  a  solution  of  potassium  permanganate, 
;ind  then  again  boiled  until  manganese  dioxide  begins  to  separate. 
The  liquid  is  now  cleared  by  the  cautious  addition  of  pure  ferrous 
sulphate,  heated  to  85°,  and  mixed  with  75  c.c.  of  ammonium  molybd- 
ate  solution  at  27°.  After  shaking  for  five  minutes  in  the  authors' 
apparatus,  the  precipitate  is  washed  with  solution  of  ammonium  sulph- 
ate until  the  washings  give  no  coloration  with  ammonium  sulphide,  and 
then  dissolved  in  a  mixture  of  5  c.c.  of  ammonia  and  25  c.c.  of  water 
The  solution  is  now  mixed  with  10  c.c.  of  strong  sulphuric  acid,  diluted 
to  200  c.c,  and  filtered  through  a  tube  containing  a  perforated  plati- 
num crucible  filled  with  granulated  zinc.     The  lower  end  of  the  tube 
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is  fitted  •witli  another  perforated  platinnm  crucible  containing  sand. 
The  filtrate  is  now  titrated  with  potassium  permanganate.  The 
amount  of  permanganate  which  represents  1  gram  of  iron  equals 
0*0172444  gmm  of  phosphorus.  L.  de  K. 

Estimation  of  Phosphorus  in  Iron  in  presence  of  Arsenic. 

By  E.  D.  Campbell  {Chem.  Centr.,  1893,  i,  795;  from  /.  Anal.  Chem., 
7,  2 — 3). — The  author  estimated  the  phosphorus  gravimetrically  as 
ammonium  phosphomolybdate.  In  some  experiments,  potassium  arsen- 
ate was  purposely  added  in  order  to  see  whether  the  presence  of 
arsenic  would  interfere  with  the  process.  The  results  showed  con- 
clusively that,  unless  the  arsenic  is  first  removed  by  means  of  oxalic 
acid,  serious  errors  will  arise.  L.  de  K. 

Estimation  of  Potassium.  By  A.  Villieks  and  F.  Borg  (Compt. 
rend.,  116, 1524— 1527).— See  this  vol.,  ii,  521. 

Quantitative  Separation  of  Caesium.  By  H.  L.  Wells  (Zeit 
anorg.  Chem.,  4,  341 — 345;  and  Amer.  J.  Sci.,  46,  186). — See  this 
vol.,  ii,  521. 

A  Reaction  of  Cupric  Salts.  By  E.  Lenoble  {Bull.  Soc.  Chim. 
[3],  9,  137 — 138). — On  the  addition  of  potassium  mercuric  iodide  to 
cupric  sulphate  in  aqueous  solution,  a  bright  red  precipitate  is  formed, 
and  can  be  freed  from  iodine  by  treatment  with  water.  The  com- 
pound appears  to  be  cuprous  mercuric  iodide,  Cu2l2,2Hgl2 ;  but  its  exact 
composition  is  probably  dependent  on  that  of  the  potassium  mercuric 
iodide  and  on  the  concentration  of  the  reagents.  As  a  qualitative 
test,  the  reaction  serves  to  indicate  the  presence  of  copper  in  solu- 
tions containing  1  part  in  1000.  J.  B.  T. 

Volumetric  Estimation  of  Arsenic  and  Antimony.  By  S. 
Gyoky  (Zeit.  anal.  Chem.,  32,  415 — 421). — Arsenious  and  anti- 
raonious  oxides  are  converted  into  the  respective  pentoxides  with 
quantitative  accuracy  by  the  action  of  potassium  bromate,  the 
quantities  concerned  agreeing  with  the  equation  2KBr03  +  2HC1  + 
3AS2O3  =  2KC1  +  2HBr  +  3AS2O6.  The  method  has  so  far  been 
tested  only  on  pure  sodium  arsenite  (Fowler's  solution)  and  potassium 
antimony!  tartrate.  A  decinormal  bromate  solution  is  obtained  by 
drying  the  salt  at  110°  and  dissolving  2-7850  grams  to  1  litre.  The 
arsenious  or  antimonious  solution  is  freely  acidified  with  10  per  cent, 
hydrochloric  acid,  a  drop  of  a  1  per  cent,  solution  of  methyl-orange 
is  added,  and  the  bromate  solution  is  run  in  until  the  methyl- oi-ange 
pink  colour  disappears,  leaving  the  liquid  colourless.  The  end 
reaction  is  extremely  sharp,  one-tenth  of  a  drop  of  bromate  sufiicing 
to  discharge  the  colour.  M.  J.  S. 

Estimation  of  Chromium  in  Products  of  the  Iron  Industry. 

By  G.  GiORGis  (Gazzetta,  23,  i,  277 — 284). — The  author  has  devised 
the  following  rapid  and  accurate  method  of  estimating  chromium  in 
steel  or  other  metallurgical  products.  The  steel  is  dissolved  in 
sulphuric   and    nitric   acids,    and    the   solution  made  up  to  1  litre. 
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250  c.c.  of  this  is  then  rendered  just  alkaline  with  soda,  and  potas- 
sium permanganate  is  added  to  the  heated  solution  until  a  permanent 
red  colour  is  produced ;  after  cooling",  the  excess  of  permanganate  is 
destroyed  by  hydrogen  peroxide,  and  the  solution  made  up  to  500  c.c. ; 
400  c.c.  of  this  is  then  taken  off  by  filtration,  acidified  with  sulph- 
uric acid,  reduced  with  sulphurous  anhydride,  and  evaporated  to  200 
or  100  c.c.  This  solution  is  then  titrated  against  a  standard  solution 
containing  6  grams  of  potassium  permanganate,  40  grams  of  potas- 
sium carbonate,  and  05  gram  of  caustic  potash  per  litre.  The 
chromium  solution  is  run  into  the  boiling  permanganate  until  the  red 
colour  gives  place  to  the  golden  yellow  of  potassium  chromate.  Test 
analyses  are  given.  W,  J.  P. 

Colorimetric  Estimation  of  Small  Quantities  of  Uranium  in 
Minerals.  By  A.  Bruttini  (Gazzetta,  23,  i,  251 — 257). — In  order 
to  separate  the  uranium  from  minerals  containing  it,  the  author  treats 
the  powdered  substance  with  nitric  acid,  and  eliminates  the  silica  by 
evaporation  to  dryness  and  heating  the  residue ;  this  is  then  taken 
up  by  dilute  nitric  acid.  On  adding  ammonium  hydrogen  sulphide 
and  ammonium  carbonate  to  the  filtered  solution  and  heating,  the 
uranium  and  arsenic  and  part  of  the  antimony,  tin,  copper,  and 
nickel  remain  dissolved,  whilst  all  the  other  heavy  metals  are  pre- 
cipitated. The  filtered  solution  is  acidified  with  nitric  acid,  and, 
after  filtration,  can  only  contain  uranium,  copper,  and  nickel ;  if  the 
last  two  metals  are  present,  the  uranium  is  precipitated  with  ammonia, 
collected,  and  dissolved  in  boiling  dilute  nitric  acid.  The  uranium 
solution  is  then  evaporated,  the  ammonium  salts  driven  off  by  heat, 
the  residue  dissolved  in  dilute  nitric  acid,  and  the  solution  made  up 
to  a  known  volume  ;  aliquot  parts  are  then  taken  for  the  colorimetric 
determination.  This  is  performed  by  means  of  the  author's  colori- 
meter, the  depth  of  colour  produced  by  mixing  potassium  ferrocyanide 
with  a  standard  solution  of  uranium  being  compared  with  that  ob- 
tained with  the  solution  to  be  tested.  W.  J.  P. 

Estimation  of  Sugar  in  Tomatoes.  By  Gr.  C.  Caldwell  (Exper. 
Stat.  Record,  4,  802  ;  from  N.Y.  Cornell  Stat.  Bui.,  JSTo.  49,  1882).— 
The  fruit  is  dried  at  100°,  extracted  with  90  per  cent,  alcohol  in  a 
continuous  extracting  apparatus,  and  the  sugar  determined  in  the  ex- 
tract by  the  gravimetric  copper  method.  Neither  the  polariscope  nor 
the  Fehling  test  are  trastworthy  for  direct  estimation  in  tomatoes,  on 
account  of  the  possible  action  of  organic  acids  and  the  presence  of 
other  reducing  substances  besides  sugar. 

The  acidity  was  determined  by  means  of  standard  acfueous  potash, 
and  calculated  as  malic  acid.  N.  H.  M. 

Detection  and  Estimation  of  Glucose  by  means  of  Phenyl- 
hydrazine.  By  E.  Laves  {Arch.  Pharm.,  231,  366— 372).— To  detect 
sugar  in  urine,  10  c.c.  of  it  is  mixed  with  20  drops  of  phenylhydrazine 
and  3  grams  of  acetic  acid,  and  boiled  ;  yellow  glucosazone  is  precipi- 
tated.    To  detect  traces  of  glucose,  albumin,  &c.,  must  first  be  pre- 
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cipitated  with  lead  acetate,  and  the  filtered  solation  concentrated  and 
treated  as  above. 

This  reaction  may  advantageously  be  used,  to  estimate  glucose 
when  the  latter  is  present  in  small  quantity.  The  solution,  w^hich 
should  contain  about  0*2  per  cent,  of  glucose,  is  treated  with  a  large 
excess  of  phenylhydrazine  and  acetic  acid,  in  amounts  respectively 
20  and  30  times  that  of  the  glucose  present,  and  boiled  for  IJ  hours ; 
the  precipitate  of  osazone  is  collected,  dried,  and  weighed,  and  a 
correction  is  applied  for  that  left  in  solution.  The  results  vary  very 
much  as  the  relative  amounts  of  phenylhydrazine  present  alter,  but 
the  author  states  that  the  method  is  not  inferior  to  that  of  Fehling, 
or  to  the  -polarimetric  one,  for  estimating  small  quantities  of  sugar. 

C.  F.  B. 

Gravimetric  Estimation  of  Furfuralhydrazone.  By  W.  H. 
Krug  (Ghem.  Gentr.,  1893,  i,  861 ;  from  /.  Anal.  Ghem.,  7,  68 — 77). — 
Pentoses  are  now  often  estimated  by  converting  them  into  furf uralde- 
liyde  by  distillation  "vvith  hydrochloric  acid.  The  furfural dehyde  is 
then  converted  into  the  hydrazone  by  the  addition  of  phenylhydrazine 
acetate;  the  precipitate  should  be  allowed  to  settle  for  a  few  hours 
before  collecting.  As  it  adheres  obstinately  to  the  sides  of  the  beaker, 
the  author  advises  that  it  should  be  redissolved  in  alcohol  and  the 
solution  evaporated  in  a  tared  dish.  The  residue  is  then  completely 
dried  at  60°  in  a  current  of  air,  and  weighed.  L.  de  K. 

Volumetric  Estimation  of  Acetone.  By  F.  Robixeau  and  G. 
EOLLIN  (Ghem.  Gentr.,  1893,  i,  961—962  ;  from  Mon.  Sci.  [4],  7, 
272 — 274). — The  process  consists  in  converting  the  acetone  into 
iodoform,  by  dissolving  it  in  aqueous  soda  containing  potassium 
iodide  and  adding  a  standard  solution  of  sodium  hypochlorite  until  a 
drop  of  the  solution  gives  a  blue  spot  on  starch  paper. 

To  standardise  the  hypochlorite  solution,  2  grams  of  pure  acetone 
is  made  up  to  500  c.c.  100  c.c.  of  this  solution  is  mixed  with 
10  grams  of  potassium  iodide  and  20  c.c.  of  aqueous  soda  (sp.  gr.  1*24). 
The  hypochlorite  is  then  run  in  until  only  a  faint  turbidity  is  pro- 
duced, when  the  starch  test  should  be  applied.  Methyl  or  ethyl 
alcohol  do  not  interfere  with  the  process,  and  paraldehyde  only  when 
present  in  large  quantity.  L.  de  K. 

Detection  and  Estimation  of  Thiocyanates  in  Ammonium 
Sulphate.  By  H.  Offerma^^n  (Bied.  Gentr.,  22,  507).— The  am- 
monium sulphate  obtained  in  coal  gas  purification,  and  used  as 
manure,  contains,  according  to  the  manner  in  which  it  is  produced, 
more  or  less  thiocyanate,  which  is  injurious  to  vegetation.  In 
order  to  detect  this,  the  salt  is  extracted  with  absolute  alcohol 
and  the  extract  tested  with  ferric  chloride  solution.  In  estimating 
the  amount  of  thiocyanate,  an  alcoholic  solution  is  prepared  by 
extracting  the  salt  (5  grams)  for  an  hour  with  methyl  or  ethyl 
alcohol.  The  analysis  may  be  continued  by  any  of  the  following 
methods:  (1)  colorimetrically,  by  comparing  with  an  iron  thiocyanate 
solution  of  known  strength ;  (2)  gravimetrically,  by  means  of  silver 
solution ;  (3)  estimation  of  the  nitrogen  by  Kjeldahl's  method ;   (4) 
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oxidation  of  the  residue  with  bromine  and  estimating  the  sulphuric 
acid.  K  H.  M. 

Estimation  of  Succinic  acid.  By  A.  Rau  {Zeit.  anal.  Chem., 
32,  482—486;  from  Arch.  f.  Hygiene,  14,  225).— The  following- 
method  was  devised  in  the  course  of  an  investigation  into  the  influ- 
ence of  varying  conditions  of  fermentation  on  the  formation  of  succinic 
acid.  100  c.c.  of  the  wine  is  evaporated  to  a  syrup,  exti^cted  repeat- 
edly with  boiling  alcohol,  and  the  cooled  alcoholic  solutions  filtered, 
mixed,  and  distilled.  The  residue  is  dissolved  in  a  little  hot  water, 
and  the  cooled  solution  filtered,  if  turbid  ;  it  is  then  treated  with 
barium  nitrate,  3 — 4  vols,  of  90  per  cent,  alcohol  are  added,  and  the 
mixture  is  well  stirred.  The  precipitate,  containing  tartaric,  malic, 
and  succinic  acids,  is  collected,  washed  well  with  70  per  cent,  alcohol, 
warmed  with  sodium  carbonate  solution,  and  filtered;  the  filtrate  is 
neutralised  with  nitric  acid,  evaporated  to  a  small  bulk,  and,  after 
neutralisation  Avith  ammonia,  is  precipitated  with  a  magnesia  mixture, 
made  with  magnesium  nitrate,  ammonium  nitrate,  and  ammonia. 
The  precipitate,  which  contains  the  tartaric  acid,  is  filtered  off  after 
three  or  four  hours'  repose ;  the  filtrate  is  heated  with  potash  until 
all  the  ammonia  is  expelled,  then  filtered  from  magnesia,  neutralised 
exactly  with  nitric  acid,  diluted  to  100 — 150  c.c,  and  precipitated 
with  silver  nitrate  (1  :  20).  Silver  nitrate  precipitates  succinic  acid 
completely,  but  produces  precipitates  in  malic  acid  solutions  only 
when  they  are  stronger  than  1 :  800.  The  precipitate  is  collected  on  a 
tared  filter,  washed  well,  dried,  and  weighed.  As  a  control,  it  may  be 
ignited  and  the  silver  weighed.  Should  the  solution,  to  which  silver 
nitrate  is  to  be  added,  contain  chlorides,  which  may  happen  if  too 
much  alcohol  has  been  added  after  the  barium  nitrate,  or  too  lono^  an 
interval  has  been  allowed  before  filtration,  a  portion  of  it  must  be 
evaporated,  incinerated,  the  chlorine  determined,  and  a  corresponding 
quantity  of  silver  chloride  subtracted  from  the  weight  of  the  silver 
succinate.  Proof  estimations  gave  102,  98' 7,  and  103  per  cent,  when 
working  with  0*1  gram  in  100  c.c. 

The  fermentation  experiments  show  that  a  low  temperature  does 
not  diminish  the  production  of  succinic  acid;  that  the  absence  or 
joresence  of  air  is  without  influence  ;  that  the  addition  of  nutrient 
substances  does  not  favour  its  formation;  but  that  an  iucreased 
production  is  induced  by  a  vigorous  action  of  the  yeast  cells. 

M.  J.  S. 

Examination  of  Tartaric  and  Citric  acids  for  Lead.  By 
M.  Bucket  {Zeit.  anal.  Chem.,  32,  465;  from  Repert.  Pharm.,  48, 
246). — 200  grams  of  the  substance  is  dissolved  in  600  c.c.  of  water, 
and  made  feebly  alkaline  with  ammonia.  Any  insoluble  matter  is 
collected,  washed,  dissolved  in  nitric  acid,  and  the  lead  precipitated 
by  sulphuric  acid  and  alcohol.  The  lead  thus  found  was  originally 
present  in  the  metallic  state.  The  ammoniacal  solution  is  now  acidi- 
fied with  hydrochloric  acid,  and  precipitated  with  hydrogen  sulphide 
solution.  The  lead  sulphide  is  converted  into  the  sulphate  in  the 
same  way  as  above  ;  its  amount  gives  the  lead  originally  present  as 
lead  compounds.  M.  J.  S. 
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Calcium  Tartrate  from  Distillery  Residues  ;  its  Estimation 
and  Purification.  By  C.  Ordonneau  {Bull.  Sac.  Chim.  [3],  9^ 
66 — 70). — The  process  adopted  in  order  to  obtain  calcmm  tartrate 
from  the  vinasse  is  to  saturate  the  latter  with  lime ;  if,  however,  it 
contains  other  acids,  such  as  malic,  in  addition  to  tartaric,  then  lime 
is  added  in  amount  insufficient  for  complete  neutralisation ;  in  thi& 
case,  the  calcium  tartrate  precipitated  is  fairly  pure,  whereas,  had  the 
solution  been  neutral,  instead  of  still  acid,  much  malate  would  also 
have  been  precipitated. 

To  estimate  tartaric  acid  in  a  mixture  of  calcium  tartrate  and 
malate,  20  grams  of  the  powdered  substance  is  dissolved  in  20  c.c.  of 
hydrochloric  acid  and  80  c.c.  of  water,  and  the  whole  made  up  to 
202  grams  if  the  original  substance  contains  more  than  75  per  cent. 
of  tartrate,  to  203  grams  if  it  contains  less.  50  c.c.  of  the  solution  i& 
taken,  2  c.c.  of  a  25  per  cent,  solution  of  citric  acid  (to  dissolve  alum- 
inium phosphate)  and  10  c.c.  of  25  per  cent,  calcium  acetate  added,  and 
the  mixture  shaken  violently.  After  a  precipitate  has  formed,  5  c.c. 
more  acetate  is  added,  the  mixture  shaken,  allowed  to  settle  for  half 
an  hour,  collected,  and  washed.  The  precipitate  is  dried  on  the  filter 
on  a  copper  plate  over  a  water-bath,  transferred  as  completely  as 
possible  to  a  nickel  capsule,  and  heated  on  the  water-bath  with  con- 
stant stirring  until  the  moment  when  the  clots  of  moist  tartrate 
break  up  into  a  fine  powder;  the  salt  then  contains  4H2O.  Its- 
weight  multiplied  by  20  gives  the  percentage  of  calcium  tartrate  in 
the  substance  examined,  after  adding  2  per  cent,  to  allow  for  what 
is  left  on  the  filter  paper  and  dissolved  in  the  calcium  chloride. 
Or  50  c.c.  of  the  solution  is  taken  as  before,  heated  to  boiling  in  a 
porcelain  capsule,  neutralised  with  clear  lime-water,  using  phenoU 
phthalein  as  indicator,  2  c.c.  of  25  per  cent,  citric  acid  solution 
added,  and  the  i^recipitate  collected,  washed,  dried,  and  weighed  as 
before,  adding  this  time  4  per  cent,  to  the  result,  as  calcium  tartrate 
is  more  soluble  in  a  hot  solution  of  calcium  chloride.  C.  F.  B. 

Estimation  of  Uric  acid.  Behaviour  of  Uric  acid  in  Solu- 
tion. By  I.  Kkeidl  (Monatsh.,  14,  109 — 115). — To  the  solution  of 
uric  acid,  a  moderate  excess  of  (normal)  potash  solution  is  added,  and 
then  a  considerable  excess  of  'N/SO  iodine  solution  ;  after  standing 
for  three-quarters  of  an  hour,  the  solution  is  acidified  with  hydro- 
chloric acid.  The  excess  of  iodine  then  separates,  and  is  titrated 
with  !M/30  thiosulphate,  starch  being  used  as  an  indicator ;  3'5  atoms  of 
iodine  correspond  Avith  1  mol.  of  uric  acid  under  these  circumstances, 
and  2*3  if  the  hydrochloric  acid  is  added  immediately  after  the 
iodine  solution.  A  solution  of  uric  acid,  and  still  more  one  of  potas- 
sium urate,  when  allowed  to  remain  in  contact  with  air,  gradually 
loses  its  power  of  reducing  iodine  solution,  but  this  is  due  to  the 
presence  of  microbes,  for  a  sterilised  aqueous  solution  of  ui'ic  acid 
does  not  undergo  this  change  in  a  sterilised  atmosphere ;  potassium 
urate  does,  however,  if  the  solution  is  boiled,  or  if  a  slight  excess  of 
potash  is  present.  C.  F.  B, 
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Estimation  of  Solids  and  Fat  in  Milk.  By  J.  B.  Kinneaji 
{Ghem.  News,  68,  1 — 2). — The  following  process  may  be  used  either 
for  cream  or  for  rich  or  skimmed  milk.  About  1  gram  of  milk  is  poured 
on  to  a  thin,  flat  tared  glass  plafce,  about  2 J  inches  in  diameter,  and 
after  weighing  is  dried  in  a  hot  air  chamber,  being  loosened  from  the 
glass  by  a  steel  scraper  before  it  is  quite  dry.  The  dry  solids  are 
weighed  and  transferred  to  a  J-oz.  tared  stoppered  bottle,  3  to  4  c.c. 
of  ether  is  then  added,  the  stopper  tied  down,  and  the  bottle 
immersed  in  warm  water  for  a  few  minutes,  shaken  for  one  minute, 
then  cooled  and  weighed.  As  much  of  the  clear  solution  as  possible 
is  now  poured  into  a  tared  watch  glass,  the  stopper  immediately  re- 
placed, and  the  bottle  again  weighed.  The  fat  on  the  watch  glass  is 
also  weighed,  and  from  the  data  obtained,  the  fat  remaining  in  the 
bottle,  the  total  fat  in  the  ether  and  in  the  milk  are  calculated.  The 
error  arising  from  the  evaporation  of  the  ether  during  the  pouring 
out  into  the  watch,  glass  is  in  the  author's  opinion  a  negligible 
quantity  for  practical  purposes,  and  almost  disappears  if  light  petr- 
oleum is  used  as  the  solvent.  D.  A.  L. 

The  Elaidin  Reaction.  By  A.  Ltdoff  (J.  Buss.  Chem.  Soc,  24, 
515 — 524). — Oils  which  do  not  dry  become  solid  when  treated  with 
nitrous  acid,  on  account  of  the  conversion  of  the  olein  they  contain 
into  elaidin.  Drying  oils,  on  the  other  hand,  remain  liquid  under 
similar  treatment,  although  at  the  same  time  their  chemical  and 
physical  properties  are  considerably  modified.  Their  sp.  gr.  increases 
as  well  as  their  viscosity  and  saponification  ratio.  The  iodine 
coefficient  and  Hehner's  ratio  diminish.  All  oils  after  treatment 
with  nitrous  acid  contain  nitrogen,  varying  in  amount  from  1  to  2*5 
per  cent.  These  substances  may  be  reduced  by  various  agents, 
yielding  new  substances  which  probably  contain  the  amido-group. 
The  free  unsaturated  acids  yield  no  such  compounds.  J.  W. 

Estimation  of  Caffeine.  By  A.  Geandval  and  H.  Lajoux  (/. 
Pharm.  [5],  27,  545 — 549). — The  finely  powdered  material  (5  grams) 
is  stirred  with  a  well  shaken  mixture  of  ether  (5  grams)  and  officinal 
(French)  solution  of  ammonia  (1  gram)  in  a  porcelain  capsule;  the 
powder  is  then  completely  extracted  with  chloroform  (50  c.c.)  in  a 
reflux  extraction  apparatus,  the  chloroform  is  driven  off  from  the 
extract,  and  the  residue,  after  being  moistened  with  10  per  cent, 
sulphuric  acid  (1  c.c),  is  extracted  several  times,  to  complete  ex- 
haustion, with  small  quantities  of  hot  water,  and  the  aqueous  solu- 
tion is  filtered,  the  funnel  being  covered  with  a  watch-glass.  In  the 
case  of  roasted  coffee,  the  aqueous  solution  is  made  alkaline  with 
soda,  and  completely  extracted  with  chloroform,  £he  chloroform 
extract  is  evaporated,  and  the  residue  of  caffeine  is  weighed.  In 
other  cases,  the  solution  is  treated  with  excess  of  ammonia,  evapor- 
ated, the  residue  completely  extracted  with  chloroform,  the  chloro- 
form extract  filtered  and  evaporated,  and  the  residue  of  caffeine 
weighed.  The  process  is  accurate,  and  takes  only  three  hours  to 
perform.  Black  tea  contains  2*9,  raw  coffee  0*988,  roasted  coffee  0'9, 
and  kola  nut  2'3  per  cent,  of  caffeine.  C.  F.  B. 
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Estimation  of  Emetine  in  Ipecacuanha  Root.  By  C.  Keller 
(/.  Pharm.  [5],  27,  465—467  ;  from  Pharm.  Post,  25,  913  ;  compare 
this  vol.,  ii,  398). — The  methods  of  Fliickiger,  Kremel,  and  Lloyd 
were  tried  and  found  defective  ;  the  following  is  recommended  : — 
Powdered  ipecacuanha  (15  grams)  is  placed  in  a  flask  with  alcohol 
of  90°  (148  c.c.)  and  some  hydrochloric  acid  (2  c.c. ;  sp.  gr.  =  1'12), 
the  flask  is  corked,  and  the  mixture  digested  for  four  days  at  40°, 
being  frequently  shaken.  When  cold,  100  c.c.  of  the  clear  liquid  is 
withdrawn,  mixed  with  20  c.c.  of  a  solution  of  neutral  lead  acetate 
(1  gram)  in  50  per  cent,  alcohol  (10  grams)  and  1'5  grams  of  slaked 
lime,  and  evaporated  on  the  water  bath  to  a  thin  paste  ;  it  is  then 
mixed  with  5  grams  of  powdered  glass,  and  evaporated  to  dryness, 
with  frequent  stirring.  The  dry  mass,  after  being  powdered,  is 
extracted  with  chloroform,  the  chloroform  is  driven  off  from  the 
extract,  and  the  residue  weighed.  It  is  then  treated  with  2  c.c.  of 
normal  hydrochloric  acid,  and  washed  with  water  ;  the  residual  resin 
is  weighed,  and  its  weight  subtracted  from  that  of  the  first  residue ; 
the  diSerence  is  the  weight  of  the  emetine,  which  was  dissolved  out 
by  the  hydrochloric  acid.  Various  specimens  of  ipecacuanha  ex- 
amined contained  from  1'81  to  2*37  per  cent,  of  emetine. 

G.  F.  B. 

Analysis  of  Ethereal  Oils.  By  R.  Bexedikt  and  H.  Strache 
{Monatsh.,  14,  270 — 277). — As  an  aid  in  the  identification  of  ethereal 
oils,  the  authors  have  determined  the  "  carbonyl  number  "  ("  Carbonyl- 
zahl ")  for  many  of  these,  that  is,  the  amount  of  carbonyl  oxygen  in 
1000  parts  of  the  oil.  The  value  of  this  coefficient  varies  from  0"9  in 
the  case  of  oil  of  cedar  wood  to  145 '3  in  the  case  of  oil  of  bitter 
almonds ;  it  has  been  determined  for  a  number  of  different  oils 
and  their  commercial  varieties,  but  the  table  of  results  is  too  long 
to  reproduce.  The  method  adopted  is  to  boil  a  weighed  quan- 
tity of  the  oil  with  phenylhydrazine  hydrochloride  (the  relative 
amounts  varying  as  the  oil  contains  more  or  less  carbonyl  oxygen) 
and  sodium  acetate  in  amount  equal  to  1^  times  that  of  the  hydro- 
chloride for  a  quarter  of  an  hour  in  alcoholic  solution.  The  whole  is 
then  made  up  to  100  c.c,  the  hydrazone  and  unattacked  oil  filtered 
off  through  a  dry  folded  filter,  and  the  excess  of  phenylhydrazine 
determined  by  oxidising  50  c.c.  of  the  filtrate  with  hot  Fehling's 
solution,  and  measuring  the  nitrogen  evolved  (Abstr.,  1892,  1322). 
An  improved  method  of  measuring  the  nitrogen  is  described. 

C.  F.  B. 

Hiifner's  Method  of  estimating  Urea.  By  W.  Camerer  {Zeit. 
Biol.,  29,  239 — 246). — It  is  urged  that  this  method  of  estimating 
urea  is  of  sufficient  accuracy  for  all  purposes.  There  are  certain 
points  of  detail  to  be  attended  to  which  are  pointed  out.  Among  the 
facts  noted  may  be  mentioned  the  following.  The  alkaline  solution 
need  not  be  absolutely  fresh  for  every  estimation ;  keeping  for 
24  hours  makes  only  a  very  small  difference  in  the  result.  The  yield 
of  nitrogen  from  urine  is  slightly  greater  when  sugar  is  added,  but 
not  sufficient  to  account  for  the  increase  of  urea  found  in  diabetes. 

W.  D.  H. 
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Absorption  of  Light  by  Liquid  Bromine.  By  C.  Camichel 
(Compt.  rend.,  117,  307 — 309). — Liquid  bromine,  even  in  layers  not 
greatly  exceeding  in  thickness  a  wave-length  of  the  line  D,  has  a 
very  energetic  absorbing  action.  Measurements  made  with  a  Gouy 
spectrophotometer  on  very  thin  layers  of  bromine  enclosed  between 
glass  plates  such  as  serve  for  the  production  of  Newton's  rings,  show 
that  when  the  abscissae  are  the  thicknesses  of  the  layer  of  bromine, 
and  the  ordinates  are  the  values  of  log  I2/I1,  the  results  are  repre- 
sented by  right  lines.  The  absorption  of  thin  layers  of  bromine, 
therefore,  follows  the  exponential  law.  The  coefficients  of  absorption 
are,  for  \589  (Na),  0-517  X  10^;  for  X569,  0-981  X  10^  and  for 
X535  (Tl),  2-49  x  10^  C.  H.  B. 

Product  of  Asymmetry.  By  P.  A.  Goye  (Compt  rend.,  116, 
1378 — 1379). — The  product  of  asymmetry  is  defined  as  the  product  of 
the  six  perpendiculars  drawn  from  the  centre  of  gravity  of  a  tetra- 
hedron to  the  six  planes  of  symmetry.  If  the  masses  of  the  four 
groups  united  to  a  carbon  atom  are  either  placed  at  the  four  angles  of 
the  regular  tetrahedron,  or  at  variable  distances  from  these,  or  are 
laterally  displaced,  the  above  product  will  be  represented  in  each 
case  by  a  formula  of  a  more  or  less  complex  nature.  The  author 
•deduces  general  expressions  for  the  product  in  the  cases  named,  but, 
■as  each  of  these  contains  a  number  of  unknowns,  it  is  impossible  to 
put  them  to  a  strict  experimental  verification.  Some  general  applica- 
tions will,  however,  be  given  later.  H,  C. 

Rotatory  Power  of  a  Substance  belonging  to  an  Homologous 
Series.  By  P.  A.  Guye  (Compt.  rend.,  116,  1451— 1454).— The 
author  considers,  with  the  aid  of  the  formula3  for  the  product  of 
asymmetry  deduced  in  former  papers  (this  vol.,  ii,  204,  and  preceding 
abstract),  the  effect  on  the  rotatory  power  of  a  substance  Cabcd 
that  will  be  produced  by  a  gradual  and  regular  increase  in  the  mass 
of  a.  If  the  asymmetry  of  the  molecule  is  not  very  pronounced,  a 
gradual  increase  in  a  may  have  the  effect  of  increasing  the  rotatory 
power  until  a  maximum  is  reached,  from  which  a  decrease  will  take 
place.  If  the  asymmetry  is  of  a  very  pronounced  character,  the 
change  in  the  rotatory  power  may  be  of  various  kinds,  but  it  is  not 
possible  to  give  general  rules  for  these  cases.  ^  H.  C. 

Rotatory  Power  of  Ethereal  Salts  of  Valeric  and  Glyceric 
acids.  By  P.  A.  Guye  and  L.  Chavanne  (Compt.  rend.,  116,  1454 — 
1457). — In  order  to  submit  certain  deductions,  made  by  one  of  the 
authors  with  regard  to  the  rotatory  powers  of  substances  belonging 
to  an  homologous  series  (preceding  abstract),  to  the  test  of  experi- 
ment, the  rotatory  powers  of  certain  ethereal  salts  of  valeric  acid 
havjB  been  measured.     Among  the  alkyl  salts,  the  methyl  compound 
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is  found  to  have  the  greatest  rotation,  greater  than  that  of  the  acid 
itself,  a  maximum  in  rotatory  power  therefore  existing  in  this  place, 
as  predicted  by  theory.  The  rotatory  powers  of  ethereal  salts  of 
glyceric  acid,  measured  by  Frankland  and  MacGregor  (Trans.,  1893, 
511),  also  rise  to  a  maximum  in  the  case  of  the  alkyl  salts,  this  oc- 
curring, in  this  instance,  with  the  propyl  compound.  H.  C. 

Influence   of    Organic   Solvents  on    Rotatory  Power.      By 

Freundler  {Bull.  Soc.  Ghim.,  [3],  9,  409 — 413). — The  rotatory  power 
of  ethereal  salts  of  the  type  COOR-CHO(R'CO)-CHO(R'CO)-COORis 
compared  with  the  corresponding  quantity  deduced  from  observations 
on  their  solutions  in  dry  acetone,  absolute  alcohol,  94  per  cent,  alcohol, 
benzene,  chloroform,  and  carbon  tetrachloride  respectively.  Measure- 
ments were  made  at  temperatures  kept  nearly  constant,  the  extreme 
limits  being  20°  and  28°. 

Dry  acetone,  absolute  alcohol,  and  94  per  cent,  alcohol  have  very 
little  effect  on  the  rotatory  power  at  concentrations  of  about  1  gram 
in  20  c.c.  of  the  solvent. 

Benzene,  chloroform,  and  carbon  tetrachloride  lower  the  algebraic 
value  of  the  rotatory  power  to  a  considerable  extent,  differing  with 
the  solvent  used.  Probably  molecular  compounds  are  formed  between 
these  solvents  and  the  ethereal  salts,  a  view  upheld  by  the  fact  that 
increase  of  temperature  increases  algebraically  the  rotatory  power, 
bringing  this  quantity  nearer  to  its  normal  value  as  the  condition.^ 
become  more  favourable  to  the  dissociation  of  molecular  combinations. 
The  temperature  effect  is  marked  with  chloroform  solutions. 

In  acetone  solutions,  the  rotatory  power  decreases  slowly  as  the 
concentration  increases;  in  chloroform  solutions,  the  reverse  is  the 
case  beyond  a  certain  concentration.  If  the  formation  of  molecular 
combinations  be  admitted,  this  fact  is  readily  explained  by  the  increas- 
ing difficulty  of  forming  the  compound,  as  less  of  the  solvent  remains- 
free.  W.  T. 

A  One-Volt  Standard  Cell.  By  H.  S.  Carhart  (Amer.  J.  Sci.,  [3], 
46,  60 — 66). — The  author  employs  a  one- volt  standard  cell,  of  the  same- 
form  as  the  Clark  standard.  The  tube  contains  pure  mercury  in  con- 
tact with  a  platinum  wire ;  on  this  is  placed  mercurous  chloride 
paste,  covered  with  zinc  chloride  solution.  A  cork  diaphragm,  wath 
asbestos  packing  under  it,  is  employed  to  keep  the  paste  in  position, 
and  above  it  is  placed  more  zinc  chloride  solution  containing  an 
amalgamated  zinc  rod ;  the  whole  is  then  hermetically  sealed.  The 
sp.  gr.  of  the  zinc  chloride  solution  necessary  to  give  an  E.M.F.  of 
1  volt  at  13"7°  is  1*391  at  15°.  The  internal  resistance  of  the  cell  is 
about  1500  ohms,  and  it  seems  to  suffer  no  permanent  change  by 
heating  at  50".  It  is  noteworthy  that  this  cell  has  a  positive  and  very 
small  temperature  coefficient ;  from  10°  to  40°  the  temperature  curve 
is  approximately  a  straight  line,  and  the  E.M.F.  is  obtained  from  the 
equation  E/  =  1  +  0-000094(^  —  15).  Above  40°,  the  curve  rises 
and  involves  the  third  power  of  ^  —  15.  The  E.M.F.  is  observed  to 
lag  somewhat  as  the  temperature  falls ;  the  hysteresis  is,  however, 
very  slight,  being,  equiyalent  to  about  3°  difference  of  temperature. 
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The  sign  of  the  temperature  coefficient  of  standard  cells  depends 
on  the  relative  magnitudes  and  signs  of  the  thermo-E.M.F.'s  at  the 
two  sides  of  the  couple.  These  may  be  experimentally  determined  by 
means  of  an  H"^'^^®  containing  the  solution  and  electrodes  of  the  metal 
concerned ;  one  limb  of  the  tube  is  kept  in  melting  ice,  and  the  other 
in  a  bath  at  the  required  temperature.  The  E.M.F.  set  up  is  deter- 
mined electrostatically,  and  is  balanced  against  a  standard  E.M.F, 
Employing  this  method,  the  author  has  measured  the  therrao-E.M.F. 
of  the  voltaic  series  Cu  |  CUSO4  |  Cu  between  0°  and  50°  as  -t-0"0U073 
volt,  and  has  hence  calculated  the  values  for  several  other  series,  and 
compared  them  with  the  experimental  values.  The  data  given  by 
Bouty,  and  by  Chroustchoff  and  Sitnikoff  (Gompt.  rend.,  108,  937), 
would  show  the  temperature  coefficient  of  the  author's  cell  to  be  small 
but  negative.  Bouty's  thermo-E.M.F.  for  the  series  Zn  |  ZnCl2  |  Zn 
is,  however,  too  large ;  the  author  finds  it  to  be  0"000584!,  a  number 
from  which  the  temperature  coefficient  of  the  new  cell  is  calculated  as 
practically  identical  with  the  value  obtained  experimentallv, 

W.  J.  P. 

Electrical  Conductivity  of  Flames  and  Gases.  By  A.  de 
Hemptinne  (Zeit.  physikal.  Chem.,  12,  244 — -274). — Two  platinum 
electrodes  were  so  connected,  one  with  a  galvanic  element  and  the 
other  with  a  capillary  electrometer,  that  the  presence  of  a  conduct- 
ing substance  between  them  was  indicated  by  the  mercury  in  the 
eleotrometer  assuming  a  negative  charge  and  moving  upwards  in  the 
capillary.  No  effect  was  noticed  when  the  electrodes  were  immersed 
in  nitric  oxide  and  oxygen  gases  in  the  act  of  combining,  even  when 
the  electromotive  force  employed  was  100  volts.  The  same  negative 
result  was  obtained  when  the  reacting  pairs  of  gases  were  hydrogen 
bromide  and  chlorine,  and  hydrogen  chloride  and  ammonia. 

The  influence  of  temperature  was  noted  by  placing  the  electrodes 
at  the  same  relative  part  of  a  bunsen  flame,  the  combustible  gas  con- 
taining variable  quantities  of  an  indifferent  gas.  The  hydrogen  flame 
and  the  carbonic  oxide  flame  conduct  well,  the  conductivity  increasing 
with  rise  of  temperature. 

Observations  were  also  made  on  the  conductivity  of  explosive 
mixtures  at  the  moment  of  explosion.  There  is  decided  conductivity 
in  the  case  of  oxygen-hydrogen  and  chlorine-hydrogen  explosions, 
and  a  much  slighter  amount  in  the  case  of  oxygen-carbonic  oxide. 

Although  hydrogen  chloride  and  ammonia  show  no  conductivity  by 
themselves  at  moderate  temperatures,  dissociating  ammonium  chloride 
conducts  fairly  well.  Ammonium  bromide  behaves  similarly,  but 
vapour  of  amylene  bromide  (although  it  is  dissociated)  does  not  con- 
duct.    Nitric  oxide  is  a  non-conductor.  ,         J.  W. 

Experiments  with  the  Manocryometer.  By  L.  E.  O.  de  Yisser 
(Bee.  Trav.  Chim.,  12,  101 — 140). — The  "manocryometer"  employed 
by  the  author  is  a  stout  glass  vessel,  resembling  Ostwald's  modifica- 
tion of  the  Sprengel  density  tube.  The  short  capillary  is  sealed  ofl^, 
and  the  long  capillary  has  two  small  bulbs  on  the  ascending  portion, 
the  horizontal  part  being  very  long  and  sealed  at  the  end.  The 
purpose  of  the  apparatus  is  to  determine  the  melting  point  of  a  sub- 

41—2 
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stance  under  pressure.     The  principal  bulb  (46  c.c.)  is  filled  with  the 

experimental  substance,  the  lower  part  of  the  capillary  and  the  lower 

bulb  with  mercury,  the  upper  bulb   (IS   c.c.)   and  the  rest  of  the 

capillary  (0*13  c.c.)  being  filled  with  air,  which  acts  as  a  manometer. 

The  substance  is  heated  to  a  temperature  (constant  within  0001°)  a 

little  above  its  melting  point  for  half  an  hour,  and  the  pressure  is 

dT 
then  read  off.     This  gives  the  value  —  in  James  Thomson's  formula 

dp 

^  =  10333  .  ^  .  ^L^- .     The  author  determined  —  ,   T,  ^,    <t  -  t, 
dp  K         r  dp 

and  r  for  acetic  acid,  as  well  as  the  value ,  directly  by  the  use 

of  an  acetic  acid  calorimeter  analogous  to  Bunsen's  ice-calorimeter. 
His  results  are  as  follows. 

Melting  point  of  acetic  acid  (T)  at  760  mm.  =  16'6713°  (mercury 
thermometer),  or  16'5965°  (hydrogen  thermometer). 

Sp.  gr.  of  liquid  at  melting  point  =  1*05315  compared  with  water 
at  4°,  whence  sp.  vol.  (<r)  =  094953. 

Change  of  volume  on  fusion  of  1  kilo,  in  cubic  metres  (<r  —  t)  = 
0*00015955,  whence  sp.  vol.  of  solid  (t)  at  melting  point  = 
0*78998,  or  sp.  gr.  of  solid  at  the  melting  point  =  1*26585. 

Heat  of  fusion  (r)  at  melting  point  =  46*416  Cal. 

^^^::L1  calculated  =  0*0000034374. 


^1^1-^  found  directly  =  0*0000034425. 

dT 

-—  calculated  from  Thomson's  formula  =  0*02421°. 

dp 

dT 

— —  observed  with  manocryometer  =  0*02435°.  ^    ,^ 

dp  J.   W. 

The  Speed  of  Vaporisation  of  Compounds  in  Dififerent  Atmo- 
spheres. By  R.  D.  Phookan  (Zeit.  anorg.  Chem.,  5,  69 — 74). — The 
author  has  already  shown  that  the  time  of  vaporisation  of  a  compound 
in  atmospheres  of  vapours  of  different  densities  is  constant  (Zeit. 
anorg.  Chem.,  2).  In  this  paper  he  points  out  some  sources  of 
error  in  his  earlier  experiments,  and  figures  an  improved  apparatus. 
'From,  the  table  comprising  his  results,  it  appears  that  the  quantity  of 
normal  propyl  alcohol  used  in  the  experiments  varied  from  0*0264  to 
0*0268  gram ;  that  the  volume  of  vapour  measured  varied  from  13*7 
to  15*0  c.c,  and  that  the  time  of  vaporisation  in  vapour  of  methyl 
alcohol,  ether,  chloroform,  perch lorome thane,  and  in  hydrogen  varied 
from  12  to  14  seconds,  whilst  the  same  value  in  air  was  23  seconds,  and 
in  carbonic  anhydride  26 — 27  seconds.  A.  G.  B. 

Diflfusibility  of  certain  Gases  through  a  Caoutchouc  Mem- 
brane. By  A.  Retchler  (Bull.  Soc.  Chim.,  [3],  9,  404—409).— 
Sulphurous  anhydride  combines  with  caoutchouc  just  as  it  combines 
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with  camphor.  In  an  atmosphere  of  sulphurous  anhydride,  caoutchouc 
absorbs  the  gas  with  consequent  reduction  of  pressure  ;  under  reduced 
pressure,  or  in  the  air,  the  absorbed  gas  is  given  off,  increasing  the 
partial  pressure  due  to  the  sulphurous  anhydride.  Hence  the  explana- 
tion of  the  apparently  abnormal  diffusion  of  sulphurous  anhydride 
and  carbonic  anhydride  through  membranes  of  caoutchouc.  When  a 
tube,  closed  at  one  end  with  a  thin  caoutchouc  membrane,  is  inverted 
over  mercury  and  filled  with  sulphurous  anhydride,  or  a  mixture  of 
sulphurous  anhydride  and  carbonic  anhydride,  the  mercury  rises  in 
the  tube,  as  observed  by  Pictet,  not  because  of  any  abnormal  diffusi- 
bility  of  these  gases  through  caoutchouc,  but  because  a  compound  is 
formed  with  the  caoutchouc  reducing  the  pressure  within  the  tube 
and  almost  simultaneously  the  gas  absorbed  is  given  off  from  the 
upper  surface  ot"  the  membrane  by  the  decomposition  of  this  compound 
in  the  free  air.  The  true  diffusion  of  atmospheric  gases  through  the 
septum  in  the  opposite  direction  is  so  comparatively  slow  that  the 
pressure  in  the  tube  is  brought  almost  to  zero. 

With  thicker  membranes,  the  penetration  of  the  gas  to  the  outer 
surface  is  greatly  hindered,  and  hence  the  rate  of  apparent  diffusion 
is  lowered.  Carbonic  anhydride  traverses  caoutchouc  at  a  much 
slower  rate  than  sulphurous  anhydride.  W.  T, 

Diffusion  in  Aqueous  Solutions  of  Mixed  Salts.  By  L.  Lieber. 
MANN  and  S.  BuGARSZKY  (Zeit.  physikal.  Chem.,  12,  188 — 195). — 
Suppose  a  solution,  A,  containing  1  gram-molecule  of  sodium  chloride 
and  1  gram-molecule  of  potassium  nitrate  per  litre  is  brought  into 
diffusion-contact  with  a  solution,  B,  containing  1  gram-molecule  per 
litre  of  sodium  chloride ;  then,  if  double  decomposition  takes  place  in 
the  first  solution  with  consequent  formation  of  some  potassium 
chloride  and  sodium  nitrate,  sodium  chloride  will  diffuse  from  B  to  A, 
and  potassium  chloride  from  A  to  B.  Since  the  rates  of  diffusion  of 
these  salts  are  different,  the  amount  of  chlorine  in  different  parts  of 
the  solution  should  vary.  If,  however,  Arrhenius'  theory  is  correct, 
and  all  the  salts  are  dissociated  into  ions,  no  double  decomposition 
can  take  place  and  the  amount  of  chlorine  in  different  parts  of  the 
solution  will  remain  the  same,  although  the  relative  amounts  of  potas- 
sium and  sodium  go  on  varying. 

The  authors  have  conducted  experiments  of  this  nature,  and  find 
that  there  is  no  appreciable  variation  in  the  amount  of  chlorine  in 
the  different  parts  of  the  solution.  J.  W. 

Dissociation  Ratio  of  Salts.  By  A.  A.  Notes  (Zeit,  physikal, 
Chem.,  12,  162—166;  compare  Abstr.,  1892, 1143).— While  admitting 
the  applicability  of  the  method  proposed  by  Arrhenius  for  decidin:^ 
between  the  respective  values  of  the  electrolytic  conductivity  and  the 
influence  on  solubility  for  determining  the  dissociation  ratio  of  salts 
in  aqueous  solution,  the  author  denies  the  validity  of  Arrhenius's 
conclusions  (this  vol.,  ii,  364).  J,  W. 

Freezing  Point  of  Solutions  of  Sodium  Chloride.    By  S.  U. 

Pickering  {Ber.,  26,  1977 — 1979). — A  rejoinder  to  Jones   (this  vol, 
ii,  447). 


500  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Nature  of  certain  Solutions  and  a  new  means  of  investigat- 
ing them.  By  M.  C.  Lea  (Amnr.  J.  Sci.,  [3],  45,  478—487).—"  Hera- 
pathite  "  (the  double  sulphnte  and  hydriodide  of  quinine  tefcriodide)  is 
converted  by  digestion  with  barium  carbonate  in  alcoholic  suspension 
into  a  substance  which  contains  no  sulphuric  acid  and  is  soluble  in 
alcohol,  and  this  substance  is  reconverted  by  the  smallest  trace  of  free 
sulphuric  acid  into  an  equivalent  amount  of  herapathite. 

In  applying  the  test,  the  finely-powdered  crystals  are  covered  with 
cold  70  per  cent,  alcohol,  and  repeatedly  digested  with  excess  of 
barium  carbonate  until  crystals  of  herapathite  are  no  longfer  de- 
posited, when  a  portion  of  the  solution,  made  acid  with  a  little  oxalic 
acid,  is  allowed  to  evaporate  spontaneously.  The  liquid  to  be  tested 
is  mixed  with  alcohol  and  some  of  the  solution,  when,  if  more  than  a 
trace  of  free  sulphuric  acid  be  present,  a  black  precipitate  of  herapathite 
at  once  appears.  With  quantities  even  as  minute  as  0'000015  gram 
of  acid,  a  distinct  film  of  microscopic  crystals  is  formed  on  evaporat- 
ing the  mixture.  The  presence  of  neutral  sulphates  does  not  affect 
the  reaction. 

According  to  this  test,  the  solutions  of  the  sulphates  of  the  alkalis 
(normal),  of  magnesium,  zinc,  cadmium,  copper,  nickel,  cobalt, 
manganese,  and  thallium,  and  of  the  alkaloids  morphine,  quinine, 
strychnine,  and  brucine,  do  not  contain  free  sulphuric  acid.  The  acid 
reaction  shown  by  some  of  these  substances  towards  litmus  is  due  to 
dissociation  of  the  unstable  metallic  salt  of  the  litmus  acid  formed  by 
double  decomposition,  an  explanation  supported  by  the  fact  that 
alkaloids,  brucine  for  instance,  precipitate  the  hydroxides  of  zinc, 
cadmium,  copper,  manganese,  nickel,  and  cobalt  from  solutions  of 
these  sulphates  ;  solutions  of  ferrous  sulphate  and  its  ammonium  and 
magnesium  double  salts  show  an  acid  reaction,  probably  due  to  ferric 
sulphate.  Solutions  of  chromium,  aluminium,  glucinum,  and  ferric 
sulphates  all  contain  a  considerable  amount  of  free  sulphuric  acid. 
Solutions  of  potash  alum,  ammonium  iron  alum,  and  manganese  alum 
contain  free  acid,  but  a  solution  of  potassium  chrome  alum  does  not  do 
so.     A  solution  of  sodium  hydrogen  sulphate  contains  free  acid. 

Jn.  W. 
-  Conditions  of  Chemical  Equilibrium.  Part  II.  By  S. 
BuGARSZKY  (Zett.  pJiysikal.  CJiem.,  12,  223 — 229). — The  author,  in  a 
former  paper  (this  vol.,  ii,  450),  found  that  the  action  of  potassium 
bromide  on  mercuric  oxide  did  not  take  place  according  to  the  law  of 
mass  action  when  conceived  as  2KBr  +  HgO  +  HoO  =  2K0H  + 
HgBr2.  He  now  finds,  however,  that  the  reaction  is  really  4KBr  -|- 
BgO  +  H.>0  =  2K0H  +  KoHgBr^,  and  that  the  law  of  mass  action 
is  obeyed.  J.  W. 

Lecture  Experiment  with  the  Manocryometer.    By  L.  E.  O. 

DE  VissER  (liec.  Trav.  Chim., 12, 154—156). — A  tube  of  2  mm.  internal 
diameter,  with  walls  6  mm.  thick,  is  sealed  off  at  one  end  and  drawn 
out  to  a  capillary  at  the  other,  the  whole  being  about  15  cm.  long. 
This  tube  is  immersed  in  pure  acetic  acid  and  filled  by  alternately 
exhausting  and  admitting  air  over  the  acid.  The  tube  is  now  inverted 
and  the  capillary  end  is  plunged  into  the  acetic  acid,  the  wide. portion 
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being  cooled  by  wrapping  it  in  cotton  wool  on  which  ether  is  dropped. 
The  contents  solidify  with  considerable  diminution  of  volume,  fresh 
acid  being  sucked  np.  The  greater  portion  of  the  acid  having 
solidified,  the  capillary  is  withdrawn  from  the  acid,  and  the  cooling  is 
continued  until  air  has  entered  the  capillary,  which  is  then  sealed  ofP. 
The  tuhe  is  now  ready  for  use,  and  is  suspended  in  a  beaker  of  water, 
the  temperature  of  which  is  gradually  increased.  Acetic  acid  melts 
at  16"6°  at  the  ordinary  pressure,  but  when  thus  confined  in  a  closed 
space  it  greatly  increases  the  pressure  as  it  melts,  so  that  the  freezing 
point  of  the  remaining  solid  is  raised.  The  author  has  succeeded  in 
raising  the  freezing  point  as  high  as  40°,  corresponding  with  a  pressure 
of  about  100  atmospheres.  The  tubes,  when  they  break,  do  not 
explode,  but  merely  crack  lengthwise.  J.  W. 

New  Extraction  Apparatus.  By  C.  T.  L.  Hagemann  (Ber.,  26, 
1975 — 1977). — The  apparatus  figured  below  has  been  devised  by  the 
author  for  extracting  liquids  (aqueous  solutions)  with  solvents.  The 
vessel  A  is  charged  as  far  as  the  dotted  line  aa  with  the  solution  to 
be  extracted.     The  extracting  agent  (usually  ether)  is  placed  in  the 


flask  B,  which  is  heated  on  a  water  bath ;  its  vapour  passes  upwards 
through  the  tube  JSa,  into  a  glass  spiral  S,  which  is  pierced  above  and 
sideways  with  small  holes  by  which  the  vapour  escapes  and  passes 
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througli  the  solution  to  be  extracted.  It  condenses  and  forms  a  layer 
on  the  upper  surface  of  the  solution ;  when  the  layer  is  above  bb,  it 
Hows  back  into  the  flask  JB  through  the  tube  Ri. 

In  order  that  the  solution  in  A  may  not  become  heated  to  the  boil- 
ing point  of  the  ether,  which  causes  violent  bubbling  of  the  entire 
liquid,  so  that  a  portion  of  the  aqueous  solution  is  sometimes  carried 
over  into  the  flask  B,  it  is  necessary  to  employ  a  cooling  worm,  K;  a 
reflux  for  the  ether  is,  however,  unnecessary.  The  ether  should  be  kepi? 
in  gentle  ebullition,  and  to  ensure  this,  pieces  of  unglazed  porcelain  are 
introduced  into  the  flask  7?. 

When  using  the  apparatus  with  extracting  agents  heavier  than 
water  (chloroform,  for  example),  the  spiral  S  is  placed  in  the  upper 
portion  of  the  solution,  and  above  the  latter  is  arranged  a  condenser. 
A  wider  tube,  open  at^both  ends,  is  then  placed  over  the  tube  J?i,  and 
before  commencing  the  experiment,  a  small  quantity  of  the  extracting 
agent  is  poured  on  to  the  bottom  of  the  vessel  A.  The  vapour  of  the- 
extracting  agent  condenses  in  drops  which  fall  through  the  solution 
and  collect  at  the  bottom  of  A.  The  extracting  agent  rises  in  the 
space  between  the  two  tubes  just  described  until  it  overflows  through 
Bi  into  the  flask  B.  A.  R.  L. 


Inorganic   Chemistry. 


Iodide  of  Nitrogen.  By  J.  Szuhay  (Per.,  26,  1933—1945).-^ 
The  compound  formed  when  excess  of  aqueous  ammonia  is  added  to 
a  strong  solution  of  iodine  in  concentrated  aqueous  potassium  iodide 
has  the  composition  NHI2,  its  formation  taking  place  according  to 
the  equation  3NH3  +  41  =  2NH4I  +  NHIg.  This  was  ascertained 
by  finding  the  ratio  of  the  amounts  of  iodine,  contained  respectively 
in  the  ammonium  iodide  and  iodide  of  nitrogen,  formed  to  be  1  :  1. 
The  latter  substance  was  analysed  by  decomposing  it  with  sulphurous, 
acid,  and  determining  in  the  product  the  ratio  of  nitrogen  (present  as 
ammonia)  to  iodine  {as  iodide)  ;  this  atomic  ratio  is  I  :  2,  correspond- 
ing with  the  formula  NHI2. 

When  iodide  of  nitrogen  is  suspended  in  water,  and  treated  with 
an  ammoniacal  solution  of  silver  oxide  or  nitrate,  a  compound  NAglj 
is  formed,  a  black  substance  which,  if  dry,  explodes  when  heated.  It 
is  decomposed  by  boiling  with  w^ater  or  dilute  acids,  silver  iodide,, 
iodine,  and  nitrogen  being  formed ;  and  is  reduced  by  sodium 
amalgam  or  metallic  aluminium,  with  formation  of  ammonia,  hydr- 
iodic  acid,  and  metallic  silver ;  these  reactions  were  used  to  determine 
its  composition.  By  treating  this  silver  compound  with  a  soluble 
cyanide,  the  metal  of  the  latter  can  be  made  to  replace  the  silver ; 
the  resulting  substances  are  not  well  characterised,  but  can  be  re- 
converted into  the  silver  compound.  C.  P.  B, 
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Existence   of  Nitrous   acid  in   Aqueous    Solution.     By  L. 

Marchlewski  (Zeit.  anorg.  Chem.,  5,  8y — 91). — The  author  argues 
that  if  an  aqueous  solution  of  N2O3  is  a  conductor  of  electricity,  it  can 
only  be  so  by  virtue  of  the  presence  of  nitrons  acid,  there  being  H  and 
NO2  ions  in  the  solution.  Liquid  nitrous  anhydride,  made  from 
arsenious  acid  and  nitric  acid  (sp.  gr.  1'35),  is  introduced  into  a 
pipette,  provided  with  a  stopcock  on  its  stem  ;  the  pipette  is  ground 
into  the  neck  of  a  separating  funnel,  which  has  two  electrodes  sealed 
in  its  side  in  such  a  position  that  the  point  of  the  pipette  is  just 
between  them.  The  funnel  is  full  of  water,  and  the  liquid  is  forced 
into  it  by  a  stream  of  cold  water,  introduced  through  the  stem  of  the 
pipette.  It  is  noted  that  the  solution  allows  a  current  from  four 
Daniell  cells  to  pass,  and  analysis  of  the  liquid  withdrawn  through 
the  stopcock  of  the  separating  funnel  indicates  that  only  nitrous  acid 
can  be  present.  The  author  is  satisfied  that  nitrous  acid  can  exist  in 
aqueous  solution,  and  that  there  is  thus  no  ground  for  doubting  its 
existence  in  dilute  nitric  acid  (compare  Armstrong,  Proc,  1893, 151). 

A.  G.  B. 

Decomposition  of  Gaseous  Hydrogen  Phosphide.    By  D.  M. 

KooiJ  (Zeit.  phifsihal.  Chem.,  12,  155 — 161). — The  author  has  made 
observations  on  the  rate  of  decomposition  of  gaseous  hydrogen 
phosphide  at  different  temperatures,  and  finds  the  temperature 
variation  of  the  constant  of  velocity  k  to  be  expressible  by  means  of 
an  equation  of  the  form  log  h  —  A/T  +  B  log  T  +  C,  as  theory 
predicts. 

Temp.  k.  Tc  (ealc). 

512° 0-0081  (0-0081) 

446    0-0025  (0-0025) 

367    0-00067  0-00061 

310    0-00021  (0-00021) 

J.  w. 

Hexametaphosphates.  By  H.  Ludert  {Zeit.  anorg.  Chem.,  5, 
15 — 41). — The  following  salts  were  prepared  by  double  decomposition 
between  the  salts  of  the  metals  and  the  sodium  hexametaphosphate 
obtained  by  heating  sodium  ammonium  hydrogen  phosphate : — (a) 
As  flocculent  precipitates,  AgsPeOis;  PbaPeOig ;  BagPeOis^  SrgPfiOis; 
HgcPeOis.  (Jb)  As  gelatinous  substances,  CuaPeOis;  CaaPeOigj 
MnaPeOis;  PeaPeO.s ;  Ni3P60,8;  Hg^PeOis.  A.  G.  B. 

Sulphides  of  Phosphorus.  By  A.  Helff  {Zeit.  phydhal.  Chem. 
12, 196 — 222). — Observations  of  the  boiling  point  of  carbon  bisulphide 
containing  various  proportions  of  sulphur  and  phosphorus  in  solution 
show  that  no  combination  between  these  two  substances  takes  place 
at  the  temperature  of  the  boiling  solvent.  The  melting  point  of 
mixtures  of  phosphorus  and  sulphur  is  a  linear  i'unction  of  the  con- 
centration, which  shows  that  the  two  liquid  sulphides  of  phosphorus, 
P4S  and  P4S2,  are  merely  solutions  of  sulphur  in  phosphorus.  The 
molecular  weight  of  sulphur  dissolved  in  phosphorus,  as  determined 
from  the  depression  of  the  freezing  point,  agrees  very  nearly  with  the 
formula  S3. 
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By  beating  4  atoms  of  red  phosphorus  with  3  atoms  of  sulphur,  the 
author  obtained  only  one  substance,  P4S3;  but  by  heating  the  elements 
together  in  the  proportion  of  2  atoms  of  red  phosphorus  to  3  atoms 
of  sulphur,  two  sulphides  of  phosphorus  were  obtained,  P4S7  with  a 
small  quantity  of  P4S3.  The  substance  PaSc  was  formed  when  the 
elements  were  heated  together  in  the  theoretical  proportions.  When 
6  atoms  of  sulphur  were  heated  with  somewhat  more  than  2  atoms  of 
red  phosphorus,  only  the  compound  P2S5  was  obtained.  The  author 
thus  concludes  that  the  following  substances  are  the  chemical  com- 
pounds of  phosphorus  and  sulphur  :   P4S3,  P4S7,  P3S6,  and  P2S5. 

J.  W. 

Sublimation  of  Arsenic.  By  J.  W.  Retgers  (Zeit.  anorg.  Chem., 
4,  403 — 409). — On  heating  arsenic  in  a  glass  tube  closed  at  the  lower 
end,  a  sublimate  is  obtained  consisting  of  several  parts.  Arsenious 
anhydride  condenses  on  the  part  of  the  tube  furthest  from  the  flame; 
immediately  below  this  is  deposited  a  velvety-black,  perfectly 
opaque  ring  of  arsenic,  which  is  usually  described  as  consisting  of 
amorphous  arsenic.  This  ring  is  followed  by  a  brown,  transparent 
deposit,  sepa,rating  it  from  a  silver-white  sublimate  of  metallic  lustre  ; 
the  latter  consists  of  ordinary,  hexagonal  arsenic,  the  crystals  being 
fairly  large.  Cubic  crystals  of  arsenious  anhydride  are  observed  in  all 
parts  of  the  sublimate ;  they  exhibit  the  octahedron  form,  and  very 
rarely  the  triakisoctahedron.  The  so-called  amorphous  arsenic  is  not 
really  amorphous  ;  the  thinner  parts  of  the  deposit  under  a  very  high 
power  are  seen  to  consist  of  a  number  of  isolated  points  which  reflect 
light.  It  is  therefore  crystalline,  and  the  crystals  probably  belong  to 
the  cubic  system  ;  many  unsuccessful  attempts  were  made  to  obtain 
larger  crystals  for  microscopic  examination.  The  brown  deposit 
separating  this  from  the  sublimate  of  hexagonal  arsenic  seems  not  to 
have  been  previously  noticed ;  it  is  transparent  and  quite  amorphous, 
is  dissolved  by  boiling  water,  and  consists  of  a'n  oxide  of  arsenic, 
probably  the  suboxide  of  Berzelius.  A  deposit  of  similar  appearance  to 
this  is  obtained  by  condensing  the  flame  of  hydrogen  which  has  been 
passed  over  heated  arsenic  on  cold  porcelain  ;  this  deposit,  however, 
probably  consists  of  Janovvsky's  solid  arsenic  hydride,  AsHo  or  AS2H4. 
It  dissolves  in  methylenic  iodide,  xylene,  and  concentrated  potash,  and 
is  immediately  oxidised  to  the  metallic  state  by  gold  chloride,  but  not 
by  stannic  or  mercuric  chloride.  The  hydride  and  the  suboxide  are 
easily  distinguished  by  their  behaviour  towards  ammoniacal  silver 
solutions ;  the  former  immediately  reduces  the  solution  with  deposi- 
tion of  metallic  silver,  whilst  the  suboxide  only  becomes  reduced  after 
some  time.  No  liquid  could  be  found  which  acts  simply  as  a  solvent 
of  metallic  arsenic.  Even  in  the  finest  state  of  subdivision  arsenic  is 
quite  opaque  ;  all  observations  of  yellow  or  brown  transparent  arsenic 
are  merely  due  to  confusion  with  oxide  or  hydride.  W.  J.  P. 

Boron  Carbide.  By  0.  Mijhlhaeuser  (Zeit.  anorg.  Chem.,  5, 
92 — 93). — This  compound  is  produced  by  heating  a  mixture  of  boric 
anhydride  and  carbon  in  the  electric  furnace.  The  graphite-like 
mass  is  heated  in  a  platinum  crucible  for  5|  hours,  powdered,  boiled 
with  hydrochloric  acid,  filtered,   washed,  again  boiled  w^th  hydro- 
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chloric  acid,  and  finally  treated  with  hydrofluoric  and  sulphuric  acids. 
Analysis  shows  it  to  have  the  formula  BC  or  B2C2.  It  is  a  black 
powder,  having  much  the  same  properties  as  graphite.  At  a  high 
temperature  it  becomes  soft,  and  at  a  very  high  temperature  it  melts. 
It  burns  with  difficulty  in  oxygen.  It  is  insoluble  in  nearly  all  the 
usual  solvents,  but  is  decomposed  by  fusion  wiih  alkalis. 

A.  G.  B. 

Behaviour  of  Charcoal  with  Halogens,  Nitrogen,  Sulphur, 
and  Oxygen.  By  W.  G.  Mixter  (Amer.  J.  Sci.,  45,  363—379).— 
Hydraulically-compressed  sugar  charcoal  containing  0'13  per  cent, 
of  hydrogen  and  0*04  per  cent,  of  ash  absorbs  about  4  per  cent,  of 
chlorine  at  a  red  heat,  and  does  not  give  it  up  in  a  vacuum  at  that 
temperature.  The  chlorine  cannot  be  displaced  by  nitrogen,  but 
can  be  removed  by  hydrogen.  At  the  ordinary  temperature,  little 
or  no  chlorine  is  absorbed.  Bromine  and  iodine  are  less  easily 
absorbed,  and  more  easily  lost.  Lamp-black  absorbs  more  chlorine, 
and  both  charcoal  and  lamp-black  lose  it  at  the  temperature  at  which 
porcelain  softens.  Gas  carbon,  graphite,  and  diamond  are  not  affected 
by  chlorine.  Charcoal,  after  ignition  in  hydrogen  chloride,  contains 
0'26  per  cent,  of  chlorine.  Chlorine  seems  to  act  with  most  energy 
on  those  forms  of  carbon  which  are  contaminated  with  hydrogen. 
The  form  in  which  it  is  combined  is  uncertain ;  nothing  is  extracted 
from  the  product  by  chloroform,  benzene,  alcohol,  or  ether. 

Both  lamp-black  and  charcoal  absorb  nitrogen  when  heated  in  a 
stream  of  that  gas,  and  do  not  give  it  up  on  heating.  The  nitrogen 
exists  probably  in  the  form  of  cyanogen,  since  that  substance  is 
absorbed  readily  by  charcoal  at  a  red  heat,  yielding  a  product  which, 
like  those  obtained  by  the  direct  action  of  nitrogen,  yields  ammonia 
when  heated  in  a  current  of  steam.  Charcoal  also  absorbs  nitrogen 
from  nitrous  and  nitric  oxides.  Animal  charcoal,  albumin,  and  uric 
acid  all  leave  a  highly  nitrogenous  residue  when  ignited  in  a  closed 
vessel. 

Charcoal  absorbs  sulphur  when  heated  to  a  red  heat  in  sulphur 
vapour  or  carbon  bisulphide.  The  sulphur  is  entirely  removed  by 
bjdrogen,  and  is  practically  given  up  at  a  red  heat.  Filter  paper 
soaked  in  carbon  bisulphide  and  heated  in  sulphur  vapour  absorbs 
nearly  its  own  weight  of  the  latter.  The  compound  so  formed 
does  not  yield  sulphur  to  carbon  bisulphide  or  boiling  aqueous 
potash. 

Hard  charcoal  requires  to  be  heated  to  a  very  high  temperature 
before  it  will  burn  in  dry  oxygen.  Jn.  W. 

Action  of  Aqua  Regia  on  Carbon  Bisulphide.  By  Schlagden- 
HAUFFEN  and  Block  (J.  Fharm.  [5],  28,  241 — 242). — Excess  of  aqua 
regia  is  distilled  with  carbon  bisulphide  either  immediately  after 
mixing  or  after  contact  for  some  hours.  Red  nitrous  fumes  and 
unattacked  carbon  bisulphide  first  pass  over,  followed  by  a  very  volatile 
substance,  which  can  be  condensed  by  using  a  freezing  mixture  of 
ice  and  salt ;  it  proves  to  be  the  trichloromethylsulphurous  chloride 
of  Kolbe,  S0(0CCl3)Cl;  it  is  more  readily  prepared  by  this  method 
than  by  Kolbe's  process.     The  acid  residue  contains  sulphuric  acid. 

W.  T. 
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Molecular  Weight  of  Potassium  Persulphate.  By  G.  Bredig 
(Zeit.  physikal.  Chem.^  12,  230 — 233).- — Whilst  freezing  point  experi- 
ments indicated  KaSaOs  as  representing  the  molecale  of  potassium 
persulphate,  the  electrical  conductivity  gave  numbers  nearly  agreeing 
with  those  obtained  by  Ostwald  for  potassium  perchlorate,  which  is 
represented  by  the  molecular  formula  KCIO4.  The  author  points  out 
that  Ostwald's  determinations  were  somewhat  inaccurate,  and  that  the 
conductivity  experiments  also  correspond  w^ith  the  formula  K^SoOf.. 

J.  W. 

Double  Halogen  Compounds  of  Arsenic  with  Caesium  and 
Rubidium ;  Compounds  of  Arsenic  Trioxide  with  the  Caesium, 
Rubidium,  and  Potassium  Haloids.  By  H.  L.  Wheeler  {Amer.  J, 
Sci.,  [3],  46,  88 — 98). — The  author  has  described  the  chemical  pro- 
perties and  crystal lographic  condition  of  12  new  arsenical  compounds 
containing  a  halogen  and  also  cajsium  or  rubidium,  of  the  types 
3RbCl,2AsCl3  and  RbCl,As203.  A  potassium  compound  of  the  formula 
As203,KI  has  also  been  obtained. 

These  double  haloid  salts  are  prepared  by  dissolving  arsenic  trioxide 
in  strong  hydrochloric,  hydriodic,  or  hydrobromic  acid,  and  adding 
the  required  proportion  of  the  metallic  haloids,  also  dissolved  in  one 
of  the  said  acids.  Excess  of  one  or  the  other  of  the  constituents  has, 
however,  no  effect  on  the  composition  of  the  product  obtained.  The 
double  salts  gradually  crystallise  out. 

The  oxy-compounds  are  obtained  by  making  use  of  but  very  weak 
acid  solutions.  As  might  be  expected,  they  are  also  formed  by 
moistening  the  double  haloids  with  water.  Strong  haloid  acids  re- 
convert tbem  into  double  haloids.  L.  de  K. 

Incomplete  Oxidation  of  Aluminium.  By  Pionchon  (CompL 
rend.,  117,  328 — 330). — When  aluminium  is  heated  in  the  flame  of 
an  oxyhydrogen  blowpipe  supplied  with  comparatively  little  oxygen, 
it  burns  brilliantly,  and  is  converted  into  a  dark  grey  powder  which 
dissolves  in  hydrochloric  acid  with  evolution  of  hydrogen  and  forma- 
tion of  aluminium  chloride,  whilst  a  residue  of  aluminium  oxide  is 
left.  Estimations  of  the  volume  of  hydrogen  evolved,  the  quantity 
of  aluminium  chloride  formed,  and  the  weight  of  the  insoluble 
residue  show  that  the  greyish  product  of  the  regulated  combustion  of 
aluminium  in  the  oxyhydrogen  blowpipe  consists  of  a  new  oxide  of 
aluminium  mixed  with  small  quantities  of  unoxidised  metal  and 
alumina.     The  new  oxide  has  the  composition  AUO?  or  Al20,3Al203. 

C.  H.  B. 

Note. — In  his  presidential  address  to  the  Chemical  Section  of  the 
British  Association  at  Nottingham,  Emerson  Reynolds  pointed  out 
that  analytical  and  other  data  indicate  the  probable  presence  of 
partially  oxidised  aluminium  in  certain  silicates.  C.  H.  B. 

Isomorphism  amongst  Anhydrous  Alums.  By  T.  Klobb 
(Gompt.  rend.,  117,  311 — 314). — When  chromium  oxide,  chloride,  or 
sulphate  is  fused  with  ammonium  sulphate,  the  double  sulphate 
Cr2(S04)3,3(NH4)2S04  is  first  formed,  and  crystallises  in  pale  green. 
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microscopic,  acicnlar  prisms,  whicli  become  rose-coloured  wlien  heated. 
It  is  insoluble  in  cold  water,  and  is  but  slightly  attacked  bj  boiling 
water  and  dilute  acids  and  alkalis.  It  remains  unaltered  at  350°,  but 
at  a  red  heat  it  decomposes,  and  a  residue  of  chromic  oxide  is  left. 

If  the  fnsion  with  ammonium  sulphate  is  prolonged,  anhydrous 
chromium  ammonium  alum  is  obtained  in  pale  green,  microscopic, 
hexagonal  plates,  which  are  not  affected  by  boiling  water,  acids,  or 
alkalis.  A  boiling  solution  of  potassium  hydroxide  of  sp.  gr.  1'3 
dissolves  the  salt  very  slowly.  Water  containing  chromous  chloride 
or  stannous  chloride  does  not  dissolve  it.  At  350°,  the  salt  becomes 
rose  coloured  without  any  change  of  composition,  but  at  a  bright 
red  heat  it  is  completely  decomposed. 

When  chromium  potassium  alum  is  fused  with  ammonium  sulphate, 
a  mixed  alum,  Cr2(S04)3,S04(K,NH4)2,  is  obtained,  isomorphous  with 
the  preceding  compound. 

If  an  excess  of  potassium  sulphate  is  added,  a  salt  of  the  composi- 
tion Cr2(S03)3,3K2S04  is  obtained  in  long,  silky,  green  needles. 

Another  mixed  alum,  Cr2(S04)3,(NH4,Na)2S04,  isomorphous  with 
the  other  two,  is  obtained  by  fusing  chromium  and  sodium  sulphates 
with  ammonium  sulphate. 

Lachaud  and  Lepierre  have  already  described  the  compounds 
Fe2(S04)3,3(NH4)2S04  and  Fe2(S04)3,(NH4)2S04.  The  former  crys- 
tallises in  prisms,  and  the  latter  in  hexagonal  tables.  They  differ 
from  the  corresponding  chromium  compounds  in  being  readily 
attacked  by  cold  water. 

By  operating  in  the  manner  described,  it  is  easy  to  obtain  anhydr- 
ous mixed  alums  of  the  following  types,  (Cr,Fe)2(S04)3,(N'H4)2S04 ; 
(Cr,Al)2(S04)3,(NH4)2S04;  and  (Al,Fe)2(S04)3,(NH4)2S04.  Anhydr- 
ous aluminium  alum  can  also  be  produced,  but  is  difficult  to  isolate. 

All  these  alums  crystallise  in  hexagonal  prisms,  and  their  iso- 
morphism affords  further  proof  of  the  isomorphism  of  AI2O3,  CrgOs, 
and  Fe203  on  the  one  hand,  and  of  K2O,  NaaO,  and  (NH4)20  on  the 
other.  C.  H.  B. 


Ferric  Phosphate.  By  E.  A.  Schneider  (Zeit.  anorg.  Chem.,  5, 
84 — 87). — A  solution  of  ferric  chloride  was  saturated  with  normal 
calcium  orthophosphate,  and  the  solution  dialysed.  When  the  dif- 
fusate  contained  no  more  chlorine,  the  ferric  phosphate  on  the  dialyser 
set  to  a  jelly  containing  ferric  oxide  and  phosphoric  anhydride,  in 
the  proportion  52'99  per  cent.  :  47'01  per  cent.  This  hydrogel  dis- 
solves in  ammonia  with  a  reddish-brown  colour,  and  by  dialysing  the 
solution  ammonium  phosphate  is  gradually  removed.  When  the 
hydrogel  is  treated  with  potash,  the  resulting  ferric  hydroxide  retains 
only  1*25  per  cent,  of  phosphoric  acid. 

Ferric  phosphate  dissolves  to  a  considerable  extent  in  a  solution  of 
ammonium  humate  (containing  2*72  grams  of  ammonia  per  litre)  ; 
after  five  months'  digestion,  2  litres  of  such  a  solution  were  found  to 
contain  9*144  grams  of  ash  consisting  of  Fe203,  52*21  per  cent.  ; 
P2O5,  45*42  per  cent.;  and  Si02,  200  per  cent.  The  solubility  of  ferric 
phosphate  in  ferric  sulphate  is  already  known. 


574  ABSTRACTS  OF  CHEMICAL  PAPERS. 

•  In  oonclading,  the  author  points  out  that  the  ill  effect  of  reversion 
in  a  mineral  superphosphate  may  be  much  annulled  in  the  soil  if 
ammonium  humafce  be  present.  A.  G.  B. 

Atomic  Weights  of  Nickel  and  Cobalt.  By  C.  "Winklee  (Zeit, 
anorg.  Gfiem.,  4,  462 — 464). — The  author  suspected  that  the  value 
lately  obtained  by  him  (this  vol.,  ii,  469)  for  the  atomic  weight  of 
cobalt  might  be  somewhat  too  high,  owing  to  the  formation  of  a 
basic  cobalt  salt  during  the  determination.  He  has  therefore  again 
determined  this  atomic  weight  by  causing  electrolytically  deposited 
cobalt  to  act  on  silver  sulphate ;  silver  is  then  precipitated,  and  a 
relation  between  the  equivalents  of  the  two  metals  obtained.  A  tracp? 
of  cobalt  is  retained  by  the  silver,  and  may  be  afterwards  estimater} 
and  allowed  for.  Two  determinations  gave  Co  =  596356  and 
59*6164  (Ag  =  107'66)  ;  these  numbers  are  in  close  agreement  with 
those  previously  obtained,  so  that  the  author's  fears  as  to  the  accuracy 
of  the  method  employed  are  groundless.  W.  J.  P. 

Crystalline  Chromium  Tungstate.  By  E.  F.  Smith  and  H.  L. 
DiECK  (Zeit.  anorg.  Ghem.,  5,  13 — 14). — The  compound  CraOa.oWOj 
is  obtained  in  the  form  of  brown,  orthorhombic  needles,  when  equiva- 
lent quantities  of  potassium  dichromate  and  tungstic  acid  are  heated 
together  until  the  mixtnre  fuses  and  no  more  gas  is  evolved.  The- 
crystals  are  not  attacked  by  aqua  regia ;  tliey  were  decomposed  for 
analysis  by  fusion  with  sodium  carbonate  and  potassium  nitrate. 

A.   G.  B. 

Action  of  Gases  on  Molybdenum  and  Tungsten.  By  E.  F. 
Smith  and  V.  Oberholtzer  (Zeit.  anorg.  Chem.,  5,  63 — 68). — 
Carbonic  oxide  and  ammonia  were  found  to  be  without  action  on  these 
metals  at  temperatures  up  to  a  red  heat. 

When  molybdenum  is  heated  at  150 — 200°  in  carbonyl  chloride,  a 
liquid  sublimate  is  formed,  which  solidifies  to  a  reddish-brown, 
gelatinous  mass  melting  below  100°.  The  analysis  of  this  product 
indicates  that  it  is  a  mixture  in  equal  molecular  proportions  of 
MoOCl4andMo(CQ)Cli. 

A  similar  treatment  of  tungsten  gives  rise  to  an  orange-red  sub- 
limate consisting  of  the  oxychloride,  WOCI4,  and  containing  carbon, 
which  is  left  when  the  oxychloride  is  resublimed. 

A  reddish-brown,  amorphous  sublimate  of  the  formula  MooSgClg. 
was  obtained  by  heating  molybdenum  to  a  red  heat  in  sulphur  chloride. 
Tungsten,  under  similar  conditions,  yields  a  red,  crystalline  sublimate,, 
which  is  unstable  in  air,  and  has  the  formula  W2S7CI8,  being  regarded 
by  the  authors  as  a  compound  of  W2S3CI4  with  2S0CI2. 

A.  G.  B. 

Complex  Inorganic  Acids.  By  F.  Kehrmaxn  (Zeit.  anorg.  Ghem., 
4,  465 — ^QQ). — A  polemical  paper  dealing  with  Friedheim's  criticism 
(this  vol.,  ii,  472)  of  the  author's  work  (ibid.).  W.  J.  P. 

Sulphur  Compounds  of  Thorium.  By  G.  Krijss  and  C.  Yolk 
(Zeit.  anorg.  Ghem.,  5.  75 — 79), — Neither  by  heating  potassium 
thorium  chloride  in  hydrogen  sulphide,  nor  by  heating  thorium  oxide 
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in  carbon  bisiilphide  in  the  manner  adopted  by  Chydenias,  could  the 
authors  obtain  the  compounds  ThSg  and  Th304S2,  which  Chydenius 
claims  to  have  prepared  (Jahresher.,  1863,  194).  In  both  cases,  the 
compound  produced  contains  thorium  and  sulphur  in  equal  atomic 
proportions,  indicating  the  existence  of  ThS  or  ThOS. 

A.  G.  B. 

Variety  of  Gold  Purple  Soluble  in  Water.  By  E.  A.  Schneider 
(Zeit.  anorg.  Ghem.,  5,  80 — 83). — To  obtain  a  solution  of  this  form  of 
gold,  an  alloy  of  gold,  tin,  and  silver  is  treated  with  concentrated  nitric 
acid,  and  the  resulting  black  powder  is  washed  with  ammonia,  whereby 
a  ruby-red  coloured  solution  is  obtained.  This  solution  is  dialysed 
until  it  contains  no  more  ammonia  ;  it  is  coagulated  by  dilute  acids 
and  salts,  and  by.  heating  nnder  pressure,  but  not  by  alcohol,  nor  by 
concentrated  sulphuric  acid.  It  contains  0"5800  gram  of  gold,  and 
5'4048  grams  of  stannic  oxide  per  litre ;  50  c.c.  of  the  solution  gelatin- 
ises when  evaporated  to  3  c.c,  but  the  jelly  dissolves  again  in  water. 
Diluted  10  times,  it  is  still  red,  and  a  layer  1  cm.  thick  allows  the  red, 
yellow,  and  less  refrangible  rays  of  the  green  in  the  spectrum  to  pass. 
Potassium  cyanide  decolorises  the  liquid,  and  causes  the? separation 
of  stannic  acid.  When  shaken  with  mercury,  the  colour  of  the  liquid 
passes  into, brownish-red,  and  the  mercury  extracts  gold.  Wlien  poured 
into  an  excess  of  strong  hydrochloric  acid,  the  solution  changes 
in  colour  to  violet,  and  yields  finely-divided  gold  on  dialysis.  This 
behaviour  indicates  that  the  soluble  form  of  purple  gold  is  a  mix- 
ture of  the  hydrosols  of  gold  and  stannic  acid,  a  conclusion  sup- 
ported by  the  fact  that  the  addition  of  a  few  drops  of  gold  chloride 
and  a  reducing  agent  to  the  hydrosol  of  stannic  acid  produce  a  purple 
solution.  The  presence  of  the  hydrosol  of  stannic  acid  is  essential 
to  the  existence  of  the  hydrosol  of  gold.  The  author  notes  a  similar 
behaviour  of  silver  chloride,  which  can  be  obtained  in  a  condition  in 
which  it  can  only  be  coagulated  by  acids  when  silver  nitrate  is  added 
to  a  dilute  solution  of  ferric  chloride. 

The  hydrosol  of  stannic  acid  is  best  obtained  by  pouring  a  dilute 
solution  of  stannic  chloride  into  a  very  dilute  solution  of  ammonia, 
and  dialysing.  The  clear  liquid  contains  5*  164  grams  of  stannic 
oxide  per  litre.  Its  behaviour  is  similar  to  that  of  the  purple  gold 
solution  described  above.  A.  G.  B. 


Mineralogical   Chemistry. 


Rock  Salt  from  Deesakna.  By  J.  Loczka  (Zeit.  Kryst.  Min.,  22, 
82;  from  Foldtani  Kozlony,  21,  353 — 358). — Deesakna. is  situated  in 
the  Hungarian  county  of  Szolnok-Doboka,  and  the  salt  mined  at  this 
locality  is  characterised  by  its  extreme  purity.  The  author  subjected 
to  analysis  a  pure,  transparent  crystal  of  sp.  gr.  2148  with  the 
following  results.  .  . 
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Na.  CI.  H2O.  Total. 

39-41  60-64  0-02  10007 

B.  H.  B. 
Falkenhaynite,  a  new  Mineral  of  the  Wittichenite  Group. 

By  R.  SCHARIZER  (Zeit.  Kryst.  Min.,  22,  85  ;  from  Jahrh.  d.  k.k.  Geol. 
Beichsanst.j  40,  433). — A  greyish -black,  dense  ore  from  Joachims- 
thal  was  analysed,  and,  after  deduction  of  13' 16  per  cent,  of  quartz, 
12*77  per  cent,  of  magnesia-bearing  spathic  iron  ore,  and  3'66  per 
cent,  of  copper  pyrites,  gave  results  corresponding  with  the  formula 
SbgSeCue,  in  which  one-quarter  of  the  antimony  is  replaced  by 
arsenic,  and  one-fifth  of  the  copper  by  iron  and  zinc  in  the  ratio  of 
5  to  3.  B.  H.  B. 

Franckeite,  a  new  Ore  from  Bolivia.  By  A.  W.  Stelzxer 
(Jahrh.  f.  Min.,  1893,  ii,  Mem.  114 — 124). — The  ore  described  occurs 
in  the  Animas  mining  district,  south-east  of  Chocaya.  Locally  it  is 
known  as  llicteria,  and  is  described  by  Jackowski,  a  Polish  engineer 
resident  in  the  district,  as  a  mineral  unknown  in  Europe,  and  as  con- 
sisting of  lead,  zinc,  tin,  and  silver.  Analysis  (by  C.  Winkler)  yielded 
the  following  results. 

Pb.  Sn.  Sb.  S.  Fe.  Zn.         G^angue.       Total. 

50-57       12-34       10-51       21'04      2-48       1-22        0-71         98*87 

The  mineral  also  contains  about  0*1  per  cent,  of  germanium  and 
1  per  cent,  of  silver.  The  formula  is  5PbS,2SnS2,Sb2S3.  This  new 
mineral,  which  is  of  special  interest  as  indicating  the  character  of  the 
occurrence  of  tin  in  the  Bolivian  mines,  and  also  as  containing 
germanium,  is  named  franckeite  by  the  author  in  honour  of  C.  and 
E.  Francke,  two  mining  engineers  specially  interested  in  Bolivian 
mining.  B.  H.  B. 

Kylindrite.  By  A.  Frenzel  (Jahrh.  f.  Min.,  1893,  ii,  Mem. 
125 — 128). — At  the  Santa  Cruz  mine  at  Poopo,  in  Bolivia,  a  new 
mineral  has  been  discovered.  This  the  author  has  named  kylindrite 
from  the  cylindrical  form  in  which  it  occurs.  The  mineral  has  a 
metallic  lustre,  a  blackish-grey  colour,  a  hardness  of  2*5  to  3,  and  a 
sp.  gr.  5-42.     Analysis  gave  the  following  results. 

Pb.  Ag.  Fe.  Sb.  Sn.  S.  Total. 

35-41        0-62        3-00        8-73        26*37        24-50        9863 

The  formula  is  therefore  PbeSbgjSneSzi  or  6PbS,Sb2S3,6SnS2.  The 
mineral  differs  both  in  chemical  composition  and  in  physical  pro- 
perties from  the  two  similar  sulphur  lead  salts  of  tin  and  antimony, 
plumbostannite  and  franckeite.  B.  H.  B. 

Artificial  Minerals  obtained  in  Chemical  Industries.    By  C. 

Winkler  {Zeit.  angw.  Ohem.,  1893,  445 — 447). — The  author  describes 
the  occurrence  of  the  following  minerals  produced  artificially. 

1.  Iron  pyrites,  obtained  in  the  process  of  recovering  sulphur  from 
soda  residues.  The  mineral  is  cryptocrystalline,  and  has  a  sp.  gr.  of 
4*7336.     Its  composition  is  as  follows. 


MINERALOGIOAL  CHEMISTRY.  577 

Fe.  S.  Eesidue.  Total. 

46-33  52-52  1-86  100-71 

2,  Gypsum,  obtained  in  the  same  process.  It  occurs  in  well- 
developed  monoclinic  crystals,  yielding,  on  analysis, 

CaO.  SO3.  H2O.  Total. 

32-09  46-56  21-07  99-72 

3.  Trona,  obtained  in  the  manufacture  o£  bicarbonate  of  soda  by 
the  ammonia-soda  process.  It  is  formed  in  magnificent,  pellucid, 
monoclinic  crystals.  As  formed  in  the  Ebensee  ammonia-soda  works, 
the  product  has  exactly  the  same  composition  as  natural  trona,  accord- 
ing to  B.  Reinitzer,  Na4Ho(C03)3  +  3H2O.  The  author's  analysis  leads 
to  the  formula  Na3H(C03)2  +  2H2O.  B.  H.  B. 

New  Natural  Phosphates.  By  A.  Gautier  (Compt.  rend.,  116, 
1171 — 1177). — In  a  previous  paper  (this  vol.,  ii,  419),  the  author 
pointed  oat  that  the  bed  of  concretionary  phosphates  found  in  the 
grotto  of  Minerva  constitutes  a  new  type  of  phosphorites  in  which  the 
phosphoric  acid  is  combined  with  calcium  and  aluminium.  This 
remarkable  deposit  furnishes  also  the  bibasic  natural  calcium  phos- 
phate, hrusliite,  and  a  new  aluminium  phosphate. 

Brushite,  P04CaH,2H20,  has  hitherto  been  found  only  in  a  guano 
rock  in  the  Antilles.  The  description  given  by  Dana  of  metabrushite 
corresponds  exactly  with  the  properties  of  the  Minerva  brushite. 
The  analyses  given  by  the  author  are  in  accord  with  the  formula 
2P04CaH2  -h  3H2O. 

Minervite  is  the  name  given  by  the  author  to  the  new  aluminium 
phosphate.  Its  composition,  P205,Al203,7H20,  approaches  that  of 
callainite  and  gibbsite.  B.  H.  B. 

Chondrostibian,  a  new  Swedish  Mineral.  By  L.  J.  Igelstrom 
{Zeit.  Kryst.  Min.,  22,  43 — 46). — In  January,  1893,  the  author  dis- 
covered another  new  antimony  mineral  in  the  Sjo  mine,  celebrated  for 
its  occurrence  of  the  minerals  hsBmatostibiite,  ferrostibian,  stibiatite, 
basiliite,  and  raelanostibian.  To  this  new  mineral  the  author  has 
given  the  name  of  "  chondrostibian  "  (xoV^/)o9,  a  grain,  and  stibium, 
antimony).  The  small  grains  of  the  mineral  occur  in  barytes,  and 
appear  at  times  to  form  minute  crystals  of  octahedral  form.  On 
analysis,  it  gave  the  following  results. 

SbA-        -^8205.         MngOg.         FeoOg.  HjO.  Total. 

30-66        2-10        33-13        1510        19-01         lOO'OO 

The  formula  is  consequently  SRgOsjSbgOs  +  IOH2O,  m  which  R2O3 
represents  Mn203  and  Fe203.  B.  H.  B. 

Descloizite  from  the  Obir.  By  A.  Brunlechner  (Jahrb.f.  Min., 
1893,  ii,  Ref.  254—255;  from  Carinthia,  2,  8)  .—The  crystals  of 
descloizite  were  found  in  fissures  in  limestone,  associated  with  goethite. 
Pseudomorphs  of  descloizite  after  vanadinite  are  also  met  with.     Tho 
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results  of  analysis  of  tliese  are  given  by  the  author.  The  minerals 
originally  occurring  in  the  fissures  were  galena,  blende,  marcasite,  and 
calcite.  Subsequently  the  galena  became  converted  into  lead  sulphate 
by  the  decomposition  of  the  marcasite,  the  lead  sulphate  was  then 
converted  into  vanadinite,  and  finally  descloizite  was  fornif^d. 

B.  H.  B. 

Ettringite  and  Alabandine  from  Arizona.  By  A.  J.  Moses 
{Zeit.  Kryst.  Min.,  22,  IQ—V^).— Ettringite,  HisCagALOisCSO.Oa  + 
24H2O. — This  mineral  was  found  at  the  Lucky  Cuss  mine  at  Tomb- 
stone, Arizona,  in  white,  crystalline  limestone  incrusting  fissures  and 
cavities  in  a  silicate  of  lime  and  alumina.  It  resembles  a  finely 
fibrous  pectolite.  Its  hardness  is  somewhat  above  2,  and  its  sp.  gr. 
1-27. 

Alabandine. — A  deposit  of  alabandine  was  found  at  the  same  mine. 
The  quantity  raised  amounted  to  50  tons.  On  analysis,  the  mineral 
yielded  36*90  per  cent,  of  sulphur  and  G3*08  per  cent,  of  manganese. 
Its  colour  is  dark  steel-grey  to  deep  black  with  an  olive-green  streak. 
Its  hardness  is  3  to  4,  and  its  sp.  gr.  403.  B.  H.  B. 

Idocrase.  By  F.  Pisant  {Jahrh.  f.  Min.,  1893,  ii,  Ref.  252  ;  from 
Bull.  Soc.  fran.  min.,  15,  47 — 49). — The  author  gives  the  following 
results  of  an  analysis  of  idocrase  from  the  Septimer. 


Loss  on 

SiOo. 

TePa. 

AI2O3. 

MgO. 

CaO. 

ignition. 

Total. 

390 

1-8 

14-3 

6-7 

37-4 

0-9 

lOO-l 

The  mineral  forms  compact,  pale  greenish -yellow,  laminated  masses, 
having  a  hardness  of  6'5  and  a  sp.  gr.  of  328.  B.  H.  B. 

Peculiar  Lava  from  Northern  California.    By  J.  S.  Diller 

(Jahrb.f.  Min.,  1893,  ii,  Ref.  338—339;  from  Bull.  U.S.  Geol.  Surv., 
79,  33). — The  author  describes  a  late  volcanic  eruption  in  I^orthern 
California  and  its  peculiar  lava.  In  the  latter,  the  pyroxene  is  chiefly 
,  hypersthene,  monoclinic  augite  being  of  rarer  occurrence.  Scattered 
through  the  mass  are  quartz,  felspar,  and  olivine,  and  in  the  ground- 
mass  there  is  a  second  generation  of  felspar  with  globulitic  glass. 
The  lava  has  the  following  composition. 

TiOa  + 
SiOg.       AI2O3.      FeoOg.     FeO.       CaO.       MgO.      KA      XboO.      H«0.      Total. 
79-49     11-60     0-33      0*49      1*64      0-09      1-52      4-04     0-68     99-88 

B.  H.  B. 

Two  Turkish  Meteorites.  By  S.  Meunier  (Compt  rend.,  117, 
257 — 258). — The  author  has  examined  specimens  of  the  meteorites 
recently  presented  to  the  Museum  of  Natural  History  by  Halid  Edhem 
Bey.  The  first  was  found  in  1873  at  Tirnowa,  in  Roumelia.  It  is 
covered  with  a  black  crust  about  a  millimetre  in  thickness.  On 
fracture,  a  clear,  grey  mass  is  presented,  characterised  by  its  clastic 
or  fragmentary  structure.  Its  sp.  gr.  is  369.  The  meteorite  belongs 
to  the  lithological  type  designated  since  1870  in  the  Museum  collec- 
tion by  the  name  of  mesminite. 
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The  second  meteorite  fell  on  June  2,  1883,  in  a  forest  near  the 
village  of  Urba.  It  is  uniformly  white.  It  has  a  sp.  gr.  of  3*427, 
and  is  very  finely  granular.  B.  H.  B. 

Analysis  of  the  Wawilowka  Meteorite.  By  P.  Melikofp 
(Ber.,  26,  1929— 1932).— This  meteorite  fell  in  June,  1876,  at  Wawi- 
lowka, in  the  Cherson  district.     In  100  parts  it  contains  : — 

A,  decomposed  by  hydrochloric  acid,  Fe,  1-79;  M,  0*93;  Co,  0*06; 
FeS,  6-82 ;  P^Os,  0-21 ;  olivine,  55-08. 

B,  undecomposed  by  hydrochloric  acid,  FeOjCroOa,  0*23 ;  silicate, 
34-27. 

The  metallic  iron  and  nickel  are  present  nearly  in  the  ratio  MFej ; 
the  olivine  has  the  composition  2Fe2Si04,5Mg2Si04,  with  some  of  the 
Mg  and  Fe  replaced  respectively  by  Ca,  K2,  Na2,  and  Mn ;  and  the 
undecomposable  silicate  belongs  to  the  class  M"Si03.  C.  F.  B. 

New  Iodine  Spring  in  Austrian  Silesia.  By  M.  Glaser  and 
W.  Kalmann  (Zeit.  angw.  Chem.,  1893,  447 — 448). — The  authors  have 
analysed  the  water  from  a  salt  spring  a,t  Roy,  in  Austrian  Silesia,  with 
the  following  results,  expressed  in  grams  per  litre  : — 

COo.  SiOg.  CI.  Br.  I.  SO3.  FeO. 

O-0885      0-0122      15-1236      0-1025      0-0383      0-0031       00285 

CaO.  MgO.  IfasO.  KgO.       Organic.     Fixed  residue, 

0-9487     0-4661     11-4684     0-1772     0-1028        25*5080 
The  sp.  gr.  at  15"  is  1*01809.  ,  B.  H.  B. 


Physiological    Chemistry. 


Exercise  and  Respiratory  Interchange.  By  W.  Marcet  (Proc. 
Boy.  Soc,  54,  42 — 52). — In  three  persons,  if  the  excretion  of  carb- 
onic anhydride  fell,  the  oxygen  absorbed  rose,  and  vice  versa.  In  a 
fourth  person,  of  immature  age,  the  oxygen  absorbed  and  the  carbonic 
anhydride  expired  rose  and  fell  together. 

During  exercise  (stepping),  at  first  there  is  an  accumulation  of 
carbonic  anhydride  in  the  blood ;  this  is  next  given  out  in  the  form 
of  a  wave,  which  is  renewed  after  a  certain  lapse  of  time.  In  two 
persons,  the  ratio  of  carbonic  anhydride  expired  in  rest  to  that  expired 
during  exercise  was  found  to  be  the  same,  namely,  0-123-;  but  further 
experiment  is  necessary  before  this  can  be  laid  down  as  a  general  law. 
As  a  rule,  half  an  hour's  rest  was  sufficient  to  bring  matters  back  to 
the  normal  condition.  W.  D.  H. 

Influence  of  Sodium  Chloride  on  the  Digestibility  and 
Assimilation  of  Proteid.  By  S.  Gabriel  {ZeiL  Biol,  29,  554— 
569). — Former  experimental  work  has   led  to   the   conclusion  that 

42—2 
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sodium  chloride,  like  water,  is  of  great  use  to  the  organism  in  pro- 
moting digestion  and  the  metabolic  phenomena  that  follow  absorp- 
tion. The  present  experiments,  made  on  three  sheep,  are  divided 
into  periods  during  which  salt  was  and  was  not  given.  The  differ- 
ences of  the  numbers  in  the  two  periods,  although  not  very  striking, 
yet  tend  to  prove  the  conclusion  just  alluded  to.  W.  D.  H. 

Effect  of  Salt  on  Digestion.  By  E.  v.  Wolff  and  J.  Eisenlohb 
(E.rper.  Stat.  Record,  4,  974—976 ;  from  Landiv.  Jahrh.,  22,  605— 
627). — Stutzer's  experiments  with  artificial  digestive  fluids  on 
proteids  showed  a  higher  rate  of  digestibility  in  presence  of  salt  than 
without  salt. 

Experiments  were  made  in  which  sheep  were  fed  with  (1)  hay 
alone ;  (2)  hay  and  brewer's  grains  ;  (3)  hay  and  field  beans.  Each 
experiment  comprised  three  periods  ;  the  first  without  salt,  the  second 
with  4  grams,  and  the  third  with  8  grams  of  salt  in  the  food  of  each 
sheep.  Besides  determining  the  coefiicient  for  the  protein  by  the 
difference  between  the  amounts  eaten  and  excreted,  the  metabolic 
nitrogen  was  determined  in  the  fresh  fce-ces  with  acid  pepsin  solution, 
and  in  the  air-dry  faeces  with  both  pepsin  and  pancreas  solutions. 
The  digestibility  of  each  ration  was  determined  by  Stutzer's  method. 
The  results  failed  to  show  any  increase  in  amounts  digested  in 
presence  of  salt.     Experiments  with  a  horse  gave  similar  results. 

There  is,  however,  no  doubt  that  salt  has  a  good  effect  on  the 
general  condition  of  animals  and,  in  some  cases,  on  digestion  ;  as,  for 
instance,  when  there  is  a  deficiency  of  hydrochloric  acid  in  the 
digestive  juice.  N.  H.  M. 

Digestibility  of  Milk  and  Bread.  By  A .  Magnus-Levy  {Ffliigers 
Archiv,  53,  544 — 560). — The  experiments  carried  out  on  L.  Zuntz, 
set.  16,  consisted  in  analysing  the  diet  (milk,  and  then  milk  with 
bread  and  butter)  and  the  excreta.  This  simple  diet  appears  to  be 
very  well  used,  and  the  loss  by  putrefaction  is  insignificant.  Bunge 
states  that  those  who  do  not  take  alcohol  make  better  use  of  their 
food  than  others.  The  subject  of  the  present  experiments  was  an 
abstainer,  and  the  results  do  not  altogether  confirm  Bunge's  state- 
ment, although  they  are  not  very  conclusive.  W.  D.  H. 

Influence  of  Light  on  Metabolic  Processes.  By  L.  Geaffen- 
BKEGEE  (Fjluger's  ArcMv,  53,  238 — 280). — The  principal  change 
produced  in  animals  by  the  absence  of  light  is  an  accumulation  of  fat. 
This,  however,  is  not  strictly  proportional  to  the  duration  of  the 
darkness. 

The  assimilation  of  nitrogen,  the  digestion  coefficient,  the  formation 
of  liver  glycogen,  and  the  relation  of  water  to  solids  in  the  body  are 
not  affected. 

The  only  other  results  of  darkness  noted  were  a  lessening  of  the 
quantity  of  blood  and  of  heemoglobm,  and,  if  the  deprivation  of  light 
were  very  prolonged,  the  development  of  bony  tissue  and  of  the  liver 
was  delayed.  In  developing  animals,  the  heart  and  muscular  tissues 
were  relatively  heavier  under  the  influence  of  darkness. 

W.  D.  H. 
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Urea  in  the  Blood  of  Birds.  By  A.  Garrod  (Proc.  Boy.  Soc^ 
53,  478 — 484). — Urea  occurs  in  birds'  blood  in  quantity  approxi- 
mately equal  to  that  in  mammalian  blood.  The  author  has  previously 
insisted  that  the  kidneys,  not  the  liver  and  spleen,  form  the  situation 
where  uric  acid  is  formed.  He  considers  that  the  discovery  of  urea 
in  birds'  blood,  and  the  absence  of  uric  acid  there,  lends  support  to 
this  contention.  If  so,  nitrogenous  metabolism  is  practically  identical 
in  both  birds  and  mammals  :  irT  mammals,  the  urea  leaves  the  body  as 
such  ;  in  birds,  synthetic  processes  in  the  kidney  lead  to  its  conversion 
into  ammonium  urate,  in  which  form  it  is  excreted.  W.  D.  H. 

Diastatic  Ferment  in  Blood.  By  M.  Bial  (Pflugers  Arcliiv, 
53,  156 — 170). — The  saccharifying  power  of  human  blood  is  less  than 
tliat  of  some  other  animals.  The  products  are  dextrin  and  dextrose. 
The  blood  has  also  the  power  of  changing  maltose  into  dextrose.  In 
the  new-born  child,  the  saccharifying  power  is  weak  or  absent,  and 
the  same  is  true  also  for  newly  born  lower  animals.  W.  D.  H. 

Glycogen.  By  W.  Saake  {Zeit.  Biol,  29,  429— 483).— The  obser- 
vation of  Langley  and  others,  that  glycogen  occurs  in  the  body  in  the 
presence  of  some  vehicle  of  proteid-like  nature,  is  confirmed  by  micro- 
chemical  investigation  of  various  glycogen-containing  cells  of  adult 
and  foetal  organs.  The  comparison  of  haemoglobin  in  its  vehicle,  the 
stroma,  is  made.  The  vehicle,  however,  is  not  ordinary  albumin,  for 
although  it  is  coagulated  by  alcohol,  it  swells  in  w^ater  without  dissolv- 
ing, and  is  not  coagulated  by  trichloracetic  acid. 

Fraenkcl's  method  for  the  preparation  of  glycogen  is  criticised; 
and  still  more  so  are  his  views  that  the  glycogen  is  actually  in  com- 
bination with  proteid  in  the  body.  Mechanical  admixture  is  considered 
sufficient  to  explain  all  his  conclusions.  W.  D.  H. 

Absorption  from  the  Stomach.  By  J.  Brandl  {Zeit.  Biol.,  29, 
277 — 307). — Tappeiner  {ibid.,  16,  497)  obstructed  the  pylorus  in  dogs 
by  a  bladder  inserted  through  a  fistula,  and  found  that  an  aqueous 
solution  of  chloral  hydrate  did  not  produce  narcosis.  If,  however, 
the  surface  of  a  small  amount  of  the  duodenum  were  allowed  to  have 
absorptive  play  also,  narcosis  soon  set  in.  An  alcoholic  solution  of 
the  same  substance  was,  however,  rapidly  absorbed  by  the  stomach, 
and  produced  the  usual  narcosis.  Quantitative  experiments  with 
sugar  solutions  showed  that  the  stomach  has  little  or  no  absorptive 
power  for  aqueous  solutions,  whilst  the  presence  of  alcohol  increases 
its  absorptive  activity,  v.  Anrep  {Bu  Bois  Btymond's  Archiv,  Physiol. 
Ahth.,  1881,  504)  found  the  absorption  in  the  stomachs  greater  than 
Tappeiner  stated.  It  is  suggested,  and  the  present  experiments  con- 
firm the  suggestion,  that  this  is  explained  by  the  fact  that  he  used 
solutions  of  greater  concentration  that  Tappeiner  did. 

The  present  experiments,  all  made  on  one  dog,  relate  to  sugar, 
peptone,  and  sodium  iodide ;  in  all  cases  increase  of  concentration  led 
to  a  stimulation  of  the  process  of  absorption,  and  the  consequent  dis- 
appearance from  the  stomach  of  a  larger  amount  of  material.  In  all 
cases  also  the  presence  of   the  solution  led  to  a  large  secretion  from 
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the  gastric  walls,  usually  in  excess  of  the  fluid  administered.  This 
still  further  diluted  the  substance,  which,  nevertheless,  is  readily 
absorbed  by  the  intestinal  wall,  where  there  is  no  necessity  for  great 
concentration  in  order  that  absorption  may  occur. 

Further,  all  these  effects  are  increased  by  alcohol.  Alcohol  does 
not  stand  alone  here,  but  other  stomachic  stimulants,  such  as  sodium 
chloride,  mustard  oil,  pepper,  oil  of  peppermint,  and  orexine  hydro- 
chloride act  similarly.  Bitters  do  not  produce  the  effect.  The  presence 
of  colloid  substances,  like  starch  and  gum,  enormously  diminishes  the 
absorption.  W.  D.  H. 

Secretion  and  Absorption  in  the  Small  Intestine.  By  F. 
VoiT  (Zeit.  Biol.,  29,  325 — 397). — The  experiments  were  made  on 
dogs,  and  the  first  series  confirm  the  observation  of  Herrmann  that 
isolated  loops  of  intestine  contain  after  a  time  fascal-like  masses 
derived  in  large  measure  from  the  secretion  of  the  intestinal  wall.  On 
an  ordinary  diet  also  very  largely,  and  on  a  flesh  diet  almost  exclu- 
sively, are  the  fasces  passed  of  similar  origin.  The  same  occurs  during 
hunger,  and  food  only  slightly  increases  the  amount  of  feeces  passed. 
The  large  digestive  glands  (liver  and  pancreas)  have  scarcely  any  part 
in  the  process.  By  giving  large  quantities  of  flesh,  the  nitrogen  in  the 
faeces  is  increased  ;  but  here,  again,  it  is  not  the  nitrogen  of  undigested 
food,  but  an  increase  in  the  nitrogen  of  the  intestinal  juice.  The  ash, 
however,  of  flesh  is  not  so  well  absorbed  if  given  in  large  amounts. 
The  faeces  of  hunger  contain  not  unimportant  quantities  of  fat 
(compare  "Physiology  of  Starvation,"  this  vol.,  ii,  477). 

The  second  series  of  experiments  relates  to  the  absorption  of  calcium 
salts.  The  greater  part  of  these  salts,  after  a  diet  containing  them 
in  large  quantity,  comes  from  the  food^direct.  Comparison  with  the 
faeces  of  hunger  shows  that  a  certain  amount  also  is  secreted  in  the 
intestinal  juice,  but  this  is  only  very  slightly  increased  by  food  rich 
in  lime.  The  bile  plays  here  only  an  insignificant  part.  Another 
part  of  the  absorbed  calcium  salts  leaves  the  body  in  the  urine.  The 
amount  of  calcium  salts  absorbed  is  increased  with  difficulty  by  tri- 
calcium  phosphate,  by  milk  or  by  injection  of  proteid-calcium  com- 
binations into  the  intestine.  Injection  of  1  to  3  per  cent,  solutions  of 
calcium  chloride  are  more  efficacious,  but  are  contra-indicated  by  the- 
fact  that  they  produce  pathological  changes  in  the  mucous  membrane. 

The  third  and  last  series  of  observations  relates  to  iron,  which  was 
given  in  the  form  of  liquor  ferri  albuminati,  oxyhtemoglobin,  and 
ferric  citrate.  The  absorption  of  these  substances  was  found  to  be 
very  low.  The  small  quantities  which  appeared  to  be  absorbed  left 
the  body  partly  in  the  urine,  but  chiefly  in  the  intestinal  juice.  The 
bile  hardly  comes  into  account  in  this  connection  ;  the  little  iron  it 
does  contain  appears  to  be  absorbed  by  the  intestinal  wall.  It  is  cal- 
culated that  the  small  amount  of  iron  absorbed  leads  only  to  an 
output  in  the  intestine  of  a  few  milligrams  dail}-.  The  greater  part 
of  the  iron  in  the  faeces  comes  directly  from  that  administered. 

W.  D.  H. 

The  Phosphates  of  Milk.  By  Duclaux  {Exper.  Stat.  Record,  4, 
978;  from  J.??.w.  Inst.  Fasteur,  1893,  2 — 17). — Phosphates  exist  in  milk 
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in  a  soluble  form,  tricalcium  phosphate  and  sodium  phosphate,  and  in 
an  insoluble  form,  phosphates  of  iron,  aluminium,  magnesium,  and 
calcium.  The  insoluble  portion  contains  about  twice  as  much,  lime 
and  calcium  phosphate  as  the  soluble  portion. 

"  Phosphate  milk,"  a  milk  in  which  the  phosphates  are  supposed  to 
have  been  increased  by  feeding  calcium  phosphate,  contains  no  more 
phosphates  than  other  milk.  Analyses  of  milk  from  various  sources 
showing  the  total  lime  as  calcium  phosphate,  the  excess  of  phosphoric 
acid,  mostly  combined  with  aluminium,  iron,  magnesium,  and  sodium, 
and  the  other  mineral  constituents  are  given.  The  different  results  agree 
closely,  so  that  any  addition  of  either  soluble  or  insoluble  phosphates 
could  be  detected  from  the  change  in  the  relation  of  soluble  to  sus- 
pended phosphates.  'N.  H.  M. 

Effect  of  Work  on  the  Excretion  of  Phosphoric  acid.     By 

F.  Klug  and  V.  Olasavsky  {Exper.  Stat.  Record,  4,  976;  from  Arch. 
Ges.  Physiol,  54,  21— 26).— Preysz  (Ungar.  Arch.  Med.,  1,  38)  found 
that  the  phosphoric  acid  excreted  by  a  man  was  increased  by  muscular 
work.  The  authors  confirmed  this  with  experiments  on  a  dog. 
During  10  days  of  rest,  the  average  daily  amount  of  phosphoric  acid 
excreted  in  the  urine  of  the  dog  was  0*3175  gram.  When  put  to  hard 
work,  the  amount  increased  to  0*57  gram.  On  the  next  day,  it  fell  to 
0'28  gram.  The  increase  is  probably  due,  to  a  great  extent,  to  the 
lactic  acid  formed  in  the  muscles  during  work ;  perhaps,  in  a  smaller 
measure,  to  carbonic  anhydride.  Water  containing  lactic  or  carbonic 
acid  will  dissolve  much  more  phosphoric  acid  from  fresh  meat  and 
bones  than  pure  water.  Moreover,  by  adding  lactic  acid  to  a  dog's 
food,  the  phosphoric  acid  in  the  urine  was  distinctly  increased. 

N.  H.  M. 
Transformations  of  Arsenious  Anhydride  in  the  Organism. 
By  I).  ViTALi  (L'Orosi,  16,  73 — 87 ;  compare  following  abstract), — ■ 
The  author  gives  a  summary  of  our  knowledge  concerning  the  changes 
undergone  by  arsenious  anhydride  in  the  organism.  Neither  arsenic  acid 
nor  arsenious  acid  combines  with  albumin  to  form  albuminates.  By 
experiments  on  dogs,tlie  author  confirms  the  observation  that  arsenious 
anhydride  is  converted  by  the  organism  into  arsenic  anhydride,  which 
then  passes  into  the  urine  ;  the  arsenic  acid  is  not  found  free  in  the  urine, 
but  in  a  state  of  combination,  and  probably  displaces  phosphoric  acid 
in  phosphoglyceric  acid  ;  the  latter  being  a  decomposition  product  of 
lecithin,  it  would  seem  that  arsenic  can  replace  phosphorus  in  this. 
This  is  confirmed  by  an  examination  of  tlie  liver  and  brain  of  a  dog 
to  which  considerable  quantities  of  arsenious  anhydride  had  been 
administered.  W.  J.  P. 

Absorption  and  Physiological  Action  of  Arsenic  Trisulphide. 

By  D.  ViTALi  (L'Orosi,  16,  145 — 149). — Pure  arsenic  trisulphide  is 
not  poisonous;  the  commercial  product,  however,  contains  more  or 
less  arsenious  anhydride,  which  is,  of  course,  very  poisonous.  The 
administration  of  considerable  quantities  of  the  trisulphide  to  a  dog 
is  attended  by  an  improvement  in  the  health  of  the  animal ;  the  ex- 
planation of  this  lies  in  the  fact  that  only  a  small  proportion  of  the 
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sulphide  passes  into  the  urine  as  arsenic  acid.  The  effect  is  hence 
the  same  as  that  of  administering  very  small  doses  of  the  latter  sub- 
stance ;  this,  as  is  known,  is  beneficial. 

The  author  again  confirms  his  conclusion  (compare  preceding 
abstract)  as  to  the  oxidation  of  arsenious  anhydride  in  the  animal 
organism.  In  searching  for  ai'senic  acid  in  the  urine  of  the  dog, 
magnesia  mixture  should  be  added,  and  the  precipitated  ammonium 
phosphate  and  arsenate  reprecipitated  from  its  acetic  acid  solution 
until  colourless ;  on  then  applying  Marsh's  test,  unmistakable  evi- 
dence of  the  presence  of  arsenic  acid  is  obtained.  W.  J.  P. 

Physiological  Action  of  the  Two  Isomeric  Ethylic  Thio- 
carbamates.  By  W.  J.  Smith  {Ffluger's  Archiv,  53,  481—490).— 
These  two  isomerides  differ  in  the  position  of  the  sulphur  iu  the 
molecule.  From  experiments  on  dogs  and  frogs,  it  was  found  that 
practically  none  or  only  traces  of  either  pass  into  the  urine  as  such ; 
a  part  of  the  sulphur  is  excreted,  as  sulphuric  acid.  The  nitrogen 
output  is  also  increased.  The  symptoms  produced  are  of  the  nature 
of  paralysis  followed  by  death ;  and  the  more  poisonous  of  the  two 
compounds  was  that  in  which  the  sulphur  was  combined  as  CS'OEt, 
not  as  CO-SEt.  W.  D.  H. 

Physiological  Action  of  Organic  Oximides.  By  H.  W.  Pom- 
fret  (Froc.  lloij.  Soc,  53,  398— 404).— The  action  of  fatty  aldehydes 
on  voluntary  muscle  is  to  produce  contracture  and  loss  of  irritability ; 
on  nerves,  a  primary  slight  increase  of  irritability  becomes  more 
evident  as  the  series  is  ascended  ;  on  the  spinal  cord,  there  is  a  primary 
increase,  followed  by  a  secondary  depression ;  as  a  rule,  vessels  are 
constricted.  All  tend  to  slow  the  heart,  but  show  a  primary  tonic 
action.  As  the  atomic  weight  of  the  aldehyde  increases,  weaker 
solutions  are  required  to  show  the  tonic  effect,  and  the  arrest  in 
diastole  is  more  quickly  reached.  The  corresponding  aldoximes  reflect 
the  combined  action  of  a  nitrile  and  aldehyde,  becoming  more  toxic 
as  the  series  is  ascended. 

Aromatic  aldehydes  have  the  same  type  of  action,  but  are  more 
powerful,  and  the  corresponding  aldoximes  scarcely  differ  at  all  from 
these. 

Acetoxime  and  isonitrosoacetone,  in  their  action,  closely  resemble 
the  fatty  aldoximes. 

Acetone  differs  from  the  aldehydes  chiefly  in  causing  no  contracture. 
Its  effect  on  vessels  and  heart  is  very  slight.  The  COH  group  is 
believed  to  be  closely  associated  with  contracture,  a  phenomenon 
stated  to  bo  due  to  irritation  of  the  end  plates.  It  is  prevented  by 
curare.  Experiments  on  the  oxidation  of  acetoxime  and  isonitroso- 
acetone led  to  the  detection  of  an  aldehyde  (pyruvic  aldehyde). 
If  this  occurs  in  the  tissues,  it  will  account  for  the  contracture  they 
produce.  W.  D.  H. 

Physiological  Action  of  Sugar.  By  Y.  Harley  (/.  Fhysiol,  15, 
139—161 ;  Froc.  Boy.  >Soc.,54,  179— 186").— A  full  account  if  experi- 
ments  previously  recorded  in  brief  (see  this  vol.,  ii,  543).       W.  D.  H. 
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Physiological  Action  of  Sugars.  By  M.  Cremee  (Zeit.  Biol.,  29, 
484 — 553). — The  paper  contains  lengthy  dissertations  on  the  glycogen 
question,  and  on  the  properties  of  sugars,  with  references  to  literature. 
There  are  also  experiments  recorded  on  man  and  animals,  relating 
to  the  question  of  whether  glycogen  originates  from  different  kinds  of 
sugar  given  by  the  mouth,  and  which  of  these  passes  into  the  urine. 
The  most  interesting  facts  appear  to  be  those  relating  to  the  rarer 
forms  of  sugar.  It  is  found  that  d-mannose  works  undoubtedly  in 
increasing  glycogen.  It  goes  more  readily  into  the  urine  than  dextrose 
or  levulose,  but  not  so  easily  as  the  pentoses  (arabinose,  xylose,  and 
rhamnose),  or  as  sorbose.  Galactose  also  appears  to  increase  glycogen 
in  the  body.  W.  D.  H. 

Physiological  Action  of  Uric  acid.  By  A.  Haig  (/.  Physiol., 
15,  167 — 175). — Experiments  on  the  author's  own  person  have  led 
him  to  the  conclusion  that  uric  acid,  taken  by  the  mouth,  increases 
the  excretion  of  that  substance  in  the  urine.  W.  D  H. 

Physiological  Action  of  Quinoline,  Isoquinoline,  and  their 
Derivatives.  By  R.  Stockman  (/.  Physiol.,  15,  245 — 248).— Quin- 
oline is  a  strong  antiseptic  and  antipyretic,  depressing  the  central 
nervous  system.  No  difference,  quantitative  or  qualitative,  could  be 
detected  between  its  action  and  that  of  isoquinoline.  The  two  meth- 
iodides  also  acted  in  precisely  the  same  manner,  causing  a  more  para- 
lysing action  on  the  motor  nerves  than  the  alkaloids  themselves. 

The  physiological  action  of  quinaldine  (a-methylquinoline),  lepidine 
(7-methylquinoline),  a^-dimethyl quinoline,  orthotoluquinoline,  and 
paratoluquinoline  was  also  investigated. 

Tartrate  of  quinaldine  has,  on  frogs  and  rabbits,  an  action  similar 
to  that  of  quinoline,  but  is  somewhat  less  active;  the  dimethyl  com- 
pound is  still  less  active.  It  would  appear,  therefore,  that  the  sub- 
stitution of  methyl  for  hydrogen  weakens  the  depressing  action  on 
the  nervous  system.  The  other  substances  act  in  every  respect  like 
quinaldine. 

The  position  of  the  nitrogen  atom  or  of  the  methyl  group  exerts  no 
influence  on  the  physiological  action  of  these  substances. 

W.  D.  H. 

Dandruff  of  the  Horse.  By  F.  Smith  (/.  Physiol,  15,  162— 1 66). 
— Dandruff  obtained  by  the  grooming  of  horses  consists  of  epithelium 
scales,  fat,  dirt,  and  hair,  together  with  the  secretion  of  the  sebaceous 
glands.     Analysis  gave  the  following  results. 

Water 17-96 

Fat... 12-40 

Organic  matter..  .,  56-22,  containing  I'OS  urea 

Ash i:^-42  „  2-45  silica 

The  fat  resembles  lanolin,  and  is  increased  by  a  diet  of  oats,  as 
compared  with  one  of  hay.  Cholesterol  was  obtained  in  a  crystalline 
form  from  the  organic  matter ;  there  is  also  proteid  present.  The 
ethereal  or  alcoholic  extract  is  green,  especially  with  a  hay  diet,  and 
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this  is  lessened  by  a  diet  of  oats.  Spectroscopic  examination  of  the 
fluid  left  little  doubt  that  the  green  pigment  is  a  derivative  of  chloro- 
phyll, the  proportion  of  which  varies  with  that  in  the  food.  Hay  con- 
tains the  same  derivative  of  chlorophyll,  namely,  phyllocyanin.  The 
greatest  amount  of  chlorophyll  in  the  food  leaves  the  body  in  the 
faeces.     None  was  found  in  the  blood.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Butyl  Alcoholic  Fermentation  and  the  Butylic  Ferment.  By 
M.  W.Beijerinck  (Bee.  Trav.  Chim.,  12, 141—153  ;  and  Verhand.  Kon. 
AJcail  Welensch.,  Amsterdam,  1898  [2e  Sec],  Deel  1,  No.  10).— 
Normal  butyl  alcohol  is  formed  during  the  butyric  fermentation  of 
sugar,  and  also  by  a  fermentation  named  by  the  author  butylic ;  it 
is  also  found  as  an  accessory  product  of  the  assimilation  of  two  other 
microbes  occurring  in  the  soil.  That  which  was  believed  by  Fitz 
(Abstr.,  1882,  1121)  to  be  the  butylic  fermentation  is,  in  reality,  only 
the  butyric  fermentation.  The  two  ferments  resemble  one  another, 
and  both  beloiig  to  a  new  species  of  Graiiulobacter,  so-called  because 
they  contain  granulose.  Gramdohacter  butylicum,  the  true  butylic 
ferment,  occurs  in  association  with  Fitz's  ferment,  G.  saccharobuti/ricitmy 
on  the  surface  of  corn  grains.  The  author  has,  however,  found  G. 
hutylicum  alone  on  certain  hulled  grains,  Hordeum  distichon  nudum 
and  Hordetmi  vulgare  liimalayense.  To  study  the  ferment,  these  grains 
are  to  be  recommended,  but  they  must  be  collected  during  the  summer 
of  the  same  year.  About  20  grams  are  ground,  and  the  flour  made 
into  a  paste  with  100  c.c.  of  hot  water,  so  that  the  temperature  of 
the  paste  is  not  higher  than  95°,  a  precaution  which  it  is  necessary  to 
observe,  as  the  spores  of  the  butylic  ferment  are  killed  by  keeping 
them  for  a  few  seconds  at  100°.  The  other  organisms  are  destroyed 
below  95".  Fermentation  is  allowed  to  proceed  at  35° ;  at  the  end  of 
48  hours  the  starch  liquefies,  gas  is  evolved,  and  the  odour  of  butyl 
alcohol  becomes  apparent ;  there  are,  however,  present  in  this  liquid 
foreign  bacteria,  whose  spores  have  survived  the  high  temperature,  • 
notably  the  forms  known  as  Bacillus  subtilis ;  these  have,  however,  no 
ill  eflect  on  the  butylic  ferment,  which  is  anaerobic,  and  grows  in 
the  lower  portion  of  the  culture  liquid.  In  the  event  of  contamination 
with  the  butyric  ferment  (also  anaerobic),  the  butyl  fermentation  is 
arrested.  From  the  crude  fermentation,  pure  cultures  are  then  made 
in  sterilised,  faintly  acid  wort,  contained  in  vessels  which  can  be  filled 
and  inoculated  without  the  admission  of  air;  the  dissolved  atmo- 
spheric oxygen  is  previously  removed  from  the  wort  by  boiling.  The 
fermentation  is  conducted  at  35",  and  lasts  about  60  hours.  The 
yield  of  butyl  alcohol  is  about  1 — 2  per  cent,  of  the  flour  employed, 
and  the  other  products  of  the  fermentation  are  carbonic  anhydride 
and  hydrogen ;  volatile    organic  acids  are  quite  absent,  which  die- 
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tingnislies  it  from  the  butyric  ferment.  The  organism  can  be  pre- 
cipitated from  the  liquid  by  means  of  ethyl  alcohol,  the  latter  being- 
added  until  the  mixture  contains  70  per  cent,  of  it ;  after  being  dried  in 
the  air,  the  ferment  forms  a  brown,  pulverulent  substance,  which  is 
coloured  blue  by  iodine,  and  contains  about  15  per  cent,  of  water,  and 
(dried  at  110°)  25  per  cent,  of  proteid  substances.  Preparations 
have  been  kept  for  six  years  without  losing  their  vitality.  The  dried, 
as  well  as  the  fresh,  organism  contains  an  enzyme  "  amylase,""  similar 
to  the  diastase  of  malt,  the  presence  of  which  can  be  readily  demon- 
strated by  its  hydrolytic  action  on  starch,  maltose,  and  dextrin,  but 
no  glucose  is  formed.  The  "amylase"  is  secreted  only  on  the 
surface  of  the  bacteria,  but  they  deposit  a  variable  quantity  of 
granulose  within  the  cell.  The  organism  is  treated  with  cold  con- 
centrated hydrochloric  acid,  washed,  neutralised,  and  the  granulose, 
extracted  by  means  of  boiling  water,  is  precipitated  by  alcohol.  It 
seems  to  be  identical  with  that  obtained  from  potatoes,  as  it  is  trans- 
formed by  the  above  described  "  amylase  "  into  maltose  and  dextrin, 
and  by  the  maltase  of  non-germinated  grain  into  erythrodextrin  and 
maltose. 

It  has  been -observed  that  the  spores  of  the  butylic  bacteria  only 
retain  their  vitality  for  three  months  in  the  fermented  liquids,  whilst 
the  bacteria  themselves  die  earlier;  the  granulose  then  disappears, 
which  is,  doubtless,  due  to  the  amylase,  as  this  penetrates  the  cells 
of  the  dead  organisms  and  saccharifies  the  granulose.  The  bacteria 
are,  therefore,  best  preserved  in  the  dry  state.  The  fermentation  and 
propagation  of  the  organism  are  only  possible  in  the  entire  absence  of 
oxygen,  or  when  the  pressure  of  this  gas  is  reduced  to  an  extremely 
small  minimum.  In  the  former  case,  a  variety  of  the  organism  results 
which  is  denoted  by  the  author  the  ^^  Clostridium  form'' ;  and  in  the 
latter  case,  a  variety  denoted  the  ^^  oxyge7i  form."  The  "oxygen  form  " 
is  not  easily  distinguishable  from  the  Bacillus  stibtilis,  is  very  mobile, 
and  is  coloured  yellowish-brown,  like  most  bacteria,  by  iodine ;  hence 
it  does  not  contain  granulose.  If  the  quantity  of  oxygen  is  relatively 
large,  the  mobility  ceases,  and  the  bacteria  becomes  more  or  less 
filiform  ;  finally,  when  the  pressure  of  oxygen  exceeds  the  maximum 
limit,  all  multiplication  and  fermentation  is  arrested. 

The  butylic  fermentation  always  commences  with  a  period  in 
which  the  "  oxygen  form  "  predominates  ;  the  composition  of  the 
evolved  gas  is  CO2  +  4H2.  After  the  last  trace  of  oxygen  has  dis- 
appeared, and  the  "  Clostridium  form  "  appears,  the  development  of 
hydrogen  diminishes  and  that  of  the  carbonic  anhydride  increases, 
until,  at  the  end  of  the  fermentation,  the  composition  of  the  evolved 
gas  is  5CO2  -h  H2.  The  principal  phase  in  this  fermentation  is  charac- 
terised by  the  predominance  of  the  Clostridium  form."  The  spindles 
have  at  one  extremity  an  ellipsoidal  cavity,  enclosing  a  spore  of  the 
same  sliape.  These  spores  may  be  heated  for  some  seconds  at  100" 
without  losing  their  vitality.  It  is,  also,  at  this  stage  of  the  fer- 
mentation that  the  granulose  accumulates  and  the  secretion  of  the 
'"  amylase  "  is  most  active.  The  author  believes  that  the  obligatory 
and  optional  anaerobic  fermentation  depends  on  the  presence  of  easily 
reducible  substances;  when  these  fail,  life  is  impossible  or  possible 
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only  under  specially  favourable  conditions  of  nutrition  and  in  presence 
of  oxygen  under  low  pressure.  The  anaerobic  cultures  of  the  ferment 
are  best  obtained  at  a  temperature  of  10 — 15"  with  solutions  of  glucose 
or  starch  in  water,  to  which  0*05  per  cent,  of  the  potassium  hydrogen 
phosphate  and  1  per  cent,  of  peptone  have  been  added. 

The  third  form  of  the  anaerobic  fermentation,  designated  by  the 
author  "  temporary  anaerohiose,'^  and  which  occurs  in  ordinary  alcoholic 
fermentation,  is  characterised  by  the  necessity  of  renewing  the  free 
oxygen  after  the  multiplication  of  a  small  number  of  cells  (20 — 30  in 
the  case  of  yeast),  and,  doubtless,  depends  solely  on  a  reserve  of  this 
element  in  the  protoplasm  of  the  cell.  This  last  circumstance  explains, 
to  a  certain  degree,  why  the  reducing  function,  which  is  never  want- 
ing in  any  obligatory  or  optional  anaerobic  fermentation,  is  absent  in 
the  case  of  fermentation  by  yeast. 

The  production  of  gas  may  be  considered  as  the  principal  charac- 
teristic cf  fermentation  proper,  and  the  biological  significance  of  this 
is  the  mechanical  transportation  of  the  microbes  towards  the  surface 
of  the  liquid,  where  they  gain  access  to  oxygen.  Hydrogen,  the 
formation  of  which  requires  great  expenditure  of  energy,  is,  on  account 
of  its  low  density,  of  great  importance  for  this  purpose. 

A.  R.  L. 

How  are  Nodule-bearing  Leguminosse  enabled  to  utilise 
Free  Atmospheric  Nitrogen  P  By  F.  Nobbe  and  L.  Hiltxer 
Landw.  Versuchs-Stat.,  42.  459 — 478). — The  results  of  experiments 
hitherto  made  on  the  fixation  of  free  nitrogen  seem  to  indicate  that 
the  albumen  of  the  bacteroids,  which  finally  benefits  the  plant,  is 
produced  in  a  process  of  life  of  the  bacteria,  so  that  the  nodules 
might  be  compared  with  insectivorous  plants.  But  there  was  no 
proof  that  the  Bacillus  radicicola  could  fix  nitrogen  to  any  extent,  the 
small  gain  noticed  by  Beyerinck  (Abstr.,  1892,  1019)  being  quite 
incomparable  with  the  enormous  gains  observed  in  leguminous  plants 
under  the  influence  of  the  symbiosis.  Bacteria  are  converted  into 
bacteroids  at  an  early  stage,  but  the  resorption  of  the  bacteroids  does 
not  take  place  until  long  after  nitrogen  assimilation  has  commenced ; 
moreover,  the  total  nitrogen  of  the  nodules  would  by  no  means 
account  for  the  \evj  large  amounts  found  in  the  plants. 

The  results  of  the  authors'  experiments  now  described,  when  taken 
together,  show  that  the  assimilation  of  nitrogen  is  connected  with 
the  production  of  bacteroids.  In  the  first  experiments  (the  summer 
of  1891),  peas  were  infected  with  pure  cultivations  of  nodule  bacteria. 
Nodules  were  formed  unusually  quickly,  but  the  infected  plants  were 
even  less  vigorous  than  those  which  were  not  infected.  The  nodules 
were  found  to  contain  immense  numbers  of  unchanged  bacteria,  but 
no  bacteroids.  Early  in  1892,  a  similar  experiment  gave  the  usual 
result,  production  of  nodules  and  increased  growth ;  and  the  same 
result  was  obtained  in  a  third  experiment  commenced  12th  July.  A 
fourth  experiment,  however,  made  at  the  end  of  July,  gave  results 
similar  to  those  obtained  in  1891.  Plants  which  were  seeded,  and  at 
the  same  time  received  035  gram  of  nitrogen,  had  normal  nodules, 
and  grew  well.  Other  plants,  which  were  not  inoculated,  but  received 
the  same  amount  of  nitrogen  as  the  first,  remained  free  from  nodules, 
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were  vigorous,  but  produced  less  growth  than  the  manured  and 
seeded  plants.  Whilst  the  third  series,  which  were  inoculated,  but 
recei\red  no  combined  nitrogen,  showed  verj  little  development; 
there  were  many  nodules,  some  of  which  were  larger  than  those  of 
the  first  series,  but  they  contained  unchanged  bacteria  instead  of 
bacteroids.  In  one  pot  of  this  series,  four  of  the  plants  began  early 
in  October  to  show  some  vigour,  and  their  nodules  were  in  part 
normal.  It  is  thus  seen  that  a  pure  cultivation  of  B.  radicicola  may 
at  one  time  give  rise  to  nitrogen  assimilation,  and  that  the  same 
cultivation  may  suddenly  cause  plants  to  fail,  although  in  this  case 
nodules  are  produced  as  in  the  first.  Tlie  reason  of  this  is  the 
increased  vegetative  power  of  the  bacteria  through  cultivation  on 
gelatin.  This  is  shown  by  the  much  more  rapid  growth  on  gelatin 
in  the  summer  than  early  in  the  year,  and  by  the  quicker  production 
of  nodules.  The  influence  of  the  plant,  as  regards  bactero'id  forma- 
tion, was  obviously  lessened  by  the  increased  vigour  of  the  bacteria, 
but  increased  under  the  influence  of  nitrogenous  manure.  Nodules 
containing  bacteria  only  were  injurious  rather  than  beneficial  to  the 
plant.  Unchanged  bacteria  seem  to  have  nothing  to  do  with  nitrogen 
fixation,  which  only  commences  with  the  production  of  bacteroids. 
Under  natural  conditions,  the  two  factors  necessary  for  the  produc- 
tion of  abnormal  nodules  (namely,  abnormally  vigorous  bacteria  and 
soil  free  from  nitrogen)  are  wanting. 

Experiments  were  next  made  to  ascertain  whether  the  bacteria  of 
all  the  Leguminosse  belong  to  one  or  several  varieties.  Various 
plants  were  grown  in  soil  and  in  nitrogen-free  sand,  and  infected 
with  pea  and  with  UohiJiia  bacteria.  Lupinus  luteus  aud  angustifoUus^ 
Acacia  Lophanta,  B,nd  JuUhrisstn  produced  nodules  only  when  grown  in 
sand,  whilst  peas  and  jRobinia  plants  produced  nodules  both  in  soil 
and  in  sand.  In  the  case  of  lupins  and  acacia,  the  plants  are  only 
able  to  be  infected  by  these  bacteria  when  they  have  reached  the 
period  of  hunger.  As  regards  the  size  of  nodules,  larger  nodules 
were  formed  in  nitrogen-free  sand  than  in  nitrogenous  soil.  The 
difference  was  very  marked  in  the  case  of  Bobinia.  Rohinia  plants 
were  grown  without  nitrogen,  with  10  milligrams  of  nitrogen,  and 
with  100  milligrams  of  nitrogen ;  there  was  a  similar  series,  but  also 
inoculated.  The  amount  of  growth  was  greatest  in  the  case  of  the 
inoculated  plant  receiving  the  larger  amount  of  nitrogen;  the  next 
in  amount  of  growth  was  the  unseeded  plant  with  100  milligrams  of 
nitrogen.  The  growth  in  the  case  of  the  inoculated  plant  with 
10  milligrams  of  nitrogen  was  almost  as  much  as  the  first  two,  whilst 
in  all  the  other  experiments  there  was  much  less  growth.  A  small 
initial  amount  of  nitrogen  is  thus  practically  as  effective  as  a  large 
amount.  The  large  nodules  of  the  seeded  plants  kept  without  com- 
bined nitrogen  contained,  besides  unchanged  bacteria,  chiefly  bacteria 
in  the  first  stage  of  their  conversion  into  bacteroids ;  they  were  0*5 
to  0'9  jLL  thick  to  2*5  /t  long.  The  much  smaller  nodules  of  the  plants 
manured  with  nitrogen  contained  only  bacteroids,  and  these  were 
very  large,  as  much  as  9  /t  long. 

Many  leguminous  plants,  especially  Rohinia,  yield  a  greater  iitial 
gain  of  nitrogen  when  grown  in  nitrogen-free  soil  than  in  soil  sup- 
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plied  with  combined  nitrogen.  This  is  due  to  the  fact  that  later  in 
the  season  the  conversion  of  bacteria  into  bacteroids  becomes  com- 
plete, and  the  large  nodules  then  give  rise  to  an  extraordinarily  in- 
creased growth,  much  greater  than  that  induced  by  the  smaller 
nodules  formed  under  the  influence  of  nitrogenous  manure.  This 
probably  holds  good  in  the  case  of  yellow  lupins  (Frank,  Landw. 
Jahrh.,  21). 

Bacteroids  are  formed  by  the  division,  without  separation,  of 
bacteria.  In  the  first  stage,  the  rod  divides  in  the  middle ;  the  two 
poles  are  coloured,  just  like  the  unchanged  bacteria,  the  intermediate 
space  remaining  colourless.  This  process  continues,  and  branches 
may  be  formed.  It  seems  probable  from  their  structure  that,  in  the 
absorption  of  nitrogen,  the  bacteroids  act  like  lungs  ;  they  offer  an 
enormous  surface;  or  they  may  be  more  appropriately  compared  with 
gills,  if  Bouquet's  theory  of  absorption  of  nitrogen  dissolved  in  water 
should  prove  to  be  correct  (Journ.  Agr.  Pracf.  and  Bied.  Centr.,  1891, 
424).  As  bearing  on  this,  it  may  be  mentioned  that  in  the  author's 
experiment  with  Bohinia,  the  plant  evaporated  12  litres  of  water  and 
assimilated  600  milligrams  of  nitrogen,  or  50  milligrams  per  litre. 
Water  at  10°  will  only  absorb  about  20  milligrams  of  nitrogen  per 
litre  ;  but  inasmuch  as  the  experiment  was  in  progress  for  five  months, 
and  it  is  probable  that  the  water  near  the  nodules  would  become  ex- 
hausted as  regards  nitrogen.  Bouquet's  theory  is  worth  considering. 
In  water  cultures,  nodules  are  much  less  effective  than  in  soil,  and 
this  may  be  due  to  the  slower  absorption  of  nitrogen  than  in  capillary 
soil.  K  H.  M. 

Fixation  of  Nitrogen  by  Plants.  By  P.  Kossovitch  (IzvesHya 
FeirovsJcoi  SelsJcochozyaistvennol  AJcademy,  15,  ii,  1 — 32). — The  author 
has  made  a  series  of  experiments  in  order  to  ascertain  whether  it  is 
the  roots  or  the  leaves  of  plants  which  are  active  in  fixing  free 
nitrogen.  His  method  consisted  in  keeping  either  the  leaves  or  the 
roots  of  the  experimental  plants  (peas)  surrounded  by  an  atmosphere 
of  oxygen  and  hydrogen  (the  other  part  being  exposed  to  the  air), 
and,  after  the  lapse  of  1 — 3  months,  determining  the  amount  of 
nitrogen  in  the  plant.  The  soil  was  sand  freed  from  nitrogen  com- 
pounds. He  considers  that  his  results  go  to  show  that,  in  papilion- 
aceous plants,  the  free  nitrogen  which  is  fixed  is  chiefly  absorbed 
through  the  roots  ;  although  he  does  not  deny  that  some  may  also  be 
fixed  by  means  of  the  leaves.  J.  W. 

Assimilation  of  Nitrogen  by  Plants.  By  E.  Bk^al  (Ann. 
Agron.,  19,  274 — 293). — A.  number  of  experiments  are  detailed  by 
the  author  from  which  he  draws  the  following  conclusions  : — The 
soils  of  forests  and  natural  prairies  are  highly  charged  with  organic 
matter,  forming  a  medium  in  which  the  nitric  ferments  cannot  trans- 
form ammonia  into  nitrate.  The  vegetation  covering  these  soils  is, 
therefore,  obliged  to  assimilate  nitrogen  in  the  form  of  ammonia. 

Grasses,  in  fact,  flourish  in  nutrient  solutions  containing  nitrogen 
as  ammonia  only,  quite  as  well  as  in  those  containing  the  same  quan- 
tity of  nitrogen  as  nitrate.     They  even  have  the  power  of  converting 
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nitrate  into  ammonia  when  a  weak  solution  of  nitrate  is  caused  to 
trickle  over  them  in  presence  of  air  and  sunlight,  and  they  continue  to 
grow,  blossom,  and  seed,  at  the  expense  of  the  ammonia  so  produced. 

The  principal  cause  of  loss  of  nitrogen  by  soils,  namely,  nitrification, 
being  thus  very  feeble  in  grass  land,  such  land  becomes  enriched  in 
organic  nitrogen  by  the  operation  of  the  several  modes  of  fixation  of 
atmospheric  nitrogen  now  known  to  exist. 

When  grass  land  is  ploughed  up,  the  yield  of  other  crops  is  by  no 
means  proportional  to  the  mass  of  organic  nitrogen  accumulated  in 
the  soil.  No  doubt  the  abundance  of  insects  in  pasture  soils  is  one 
of  the  causes  determining  their  relative  want  of  fertility;  but,  in 
addition  to  this,  the  debris  of  the  grasses  is  an  absolute  hindrance  to 
nitrification ;  experiment  shows  that  the  same  soil  nitrifies  more 
when  unmixed  than  when  mixed  with  the  roots  of  grasses. 

An  entire  grass  crop,  ploughed  in  as  manure,  augments  the  nitri- 
fication to  some  extent,  but  much  less  than  a  leguminous  crop  con- 
taining the  same  quantity  of  nitrogen. 

The  hindrance  to  nitrification  is  much  less  when  the  grass  is  applied 
as  manure  to  a  rich  soil,  like  garden  soil,  in  which  the  nitrifying 
ferments  are  already  abundant,  than  when  it  is  ploughed  in  in  situ. 
Grass  crops  ploughed  in  occasion  a  loss  of  nitrogen  in  the  gaseous 
state.  Vegetable  matter,  ploughed  in,  acts  as  a  nitrate-reducing 
ferment ;  if  it  is  sterilised  before  being  mixed  with  the  soil,  nitrifica- 
tion is  increased.  J.  M.  H.  M. 

Formation  of  Citric  acid  by  the  Fermentation  of  Glucose. 
By  C.  Wehmer  (Covipt.  rend.,  117,  332— 383).— Two  moulds  have 
the  property  of  fermenting  solutions  of  glucose,  juices  of  fruits,  and 
other  liquids  containing  sugar,  with  production  of  a  considerable 
proportion  of  citric  acid.  The  spores  of  these  moulds  are  abundant 
in  the  air,  and  are  found  in  widely  separated  localities.  The  moulds 
themselves  form  at  the  surface  of  the  liquid  in  a  somewhat  thick 
layer  resembling  Penicillium,  but  the  organs  of  reproduction  are 
small  and  the  precise  description  and  definition  of  the  species  is  very 
difficult.  The  author  calls  the  two  moulds  Gitromycetes,  and  dis- 
tinguishes the  two  species  as  jp/e^e?*tamts  and  ^Zafe'^r.  C.  H.  B. 

Analyses  of  California  Prunes,  Apricots,  Plums,  and  Necta- 
rines. By  G.  E.  Colby  (Exper.  Stat.  Record,  4,918—921;  from 
Californ.  Stat.  Bull.,  May,  1893  ;  compare  this  vol.,  ii,  140). — The 
following  table  gives  the  percentage  amounts  of  various  constituents 
in  the  whole  fresh  fruit  and  in  the  juice. 


In  fresh  fruit. 

In  juice. 

Dry  matter. 

Ash. 

Nitrogen. 

Sugar. 

Sugar. 

Acid. 

Prunes. 

22-62 
22-57 
14  -84 
21-00 

0-49 
0-54 
0-49 
0-50 

0-162 
0-181 
0-194 
0-117 

15  -35 
12-89 
11-10 
14-11 

20-00 
17-97 
13-31 
17-17 

0  -40 

Plums 

0-48 

Apricots 

Nectarines 

0-68 
0-62 
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The  composition  of  tlie  ash  of  the  whole  fruit,  (1)  French  prnnes 
and  (2)  Royal  apricots,  was  found  to  be  as  follows  : — 


KoO. 

Na-P. 

CaO.     MgO. 

P2O5. 

MnOj. 

P2O5. 

SO3. 

SiO^. 

CI. 

1. 

63-83 

2-65 

4-66     5-47 

2-72 

0-39 

14-08 

2-68 

3-07 

0-34 

2. 

59-36 

10-26 

3-]  7     3-68 

1-68 

0-37 

13-09 

3-63 

5-23 

0-45 

As  regards  amounts  of  minerals  removed  from  soils  by  different  fruits, 
grapes  come  first,  then  figs,  oranges  third,  and  prunes,  apricots, 
and  plums  fourth..  This  refers  to  fruit  grown  in  the  United  States, 
which  differs  from  European  fruit  in  the  amount  of  ash  constituents. 

]sr.  H.  M. 
Chemical  Changes  in  Tobacco  during  Fermentation.    By  S. 

W.  Johnson  (Exper.  Stat.  Record,  4,  910 — 911 ;  from  Conn.  State  Stat. 
Mep.,  1892). — Duplicate  samples  of  upper  leaves,  leaves  lower  down  on 
the  stalks,  and  best  leaves  were  selected,  and  in  each  case  one  sample 
was  analysed  at  once  ;  the  other  fermented  before  analysis.  In  ferment- 
ing, there  was  a  loss  of  9-7,  12-3,  and  9'1  per  cent,  in  the  upper,  lower, 
and  best  leaves  respectively,  chiefly  due  in  the  case  of  the  lower  leaves 
to  the  evaporation  of  water,  but  in  the  case  of  the  upper  leaves  to  loss 
of  dry  matter.  The  best  leaves  lost  about  equal  amounts  of  water  and 
dry  matter.  The  loss  of  nicotine  amounted  to  over  one-third  in  the 
upper  leaves,  less  than  half  in  the  lower  leaves,  and  less  than  one-sixth 
in  the  best  leaves.  The  upper  leaves  lost  over  one-seventh  of  the 
nitrogen-free  extract,  and  one-fifth  of  the  ether  extract.  The  best 
leaves  lost  chiefly  nitrogenous  matters  other  than  nicotine  and  nitrogen- 
free  extract,  including  the  "  gum  "  of  tobacco.  N.  H.  M. 

Analyses    of  Tobacco   Stalks  "when  cut  and  after  curing. 

By  S.  W.  Johnson  (Exper.  Stat.  Record,  4,  911—912;  from  Co7in. 
State  Stat.  Bep.,  1892). — Three  lots  of  four  tobacco  plants  were 
selected  on  22nd  August.  T^o.  1  was  cut,  whilst  still  unripe,  the 
same  day.  Nos.  2  and  3  were  cut,  when  ripe,  on  the  7th  September. 
1  and  3  were  analysed  at  once,  2  after  being  cured  until  16th  October. 
The  following  table  gives  the  total  amounts  of  stalks  and  the  con- 
stituents in  lbs.  per  acre. 


Total  weight.    Dry  matter. 

Starch. 

Dextrose.     Nicotine.     Nitrogen. 

1. 

9-437            1-279 

147 

38-0 

&6 

25-5 

2. 

3-438            1-323 

171 

8-7 

? 

41-8 

3. 

9-750            1-328 

189 

36-0 

TesOg 

8-8 

32-2 

P2O5.      KsO.      NasO. 

CaO. 

MgO.      AI2O3, 

SO3.        CI. 

1. 

5-5       47-8         11 

11-9 

6-6        1-2 

6-8        5-6 

2. 

7-9       54-7        0-9 

14-7 

6-9        0-7 

7-4        6-8 

3. 

5-8      60-6        1-1 

15-4 

6-8        1-3 

6-3        6-5 

The  stalks  thus  gained  in  nearly  every  constituent  in  the  period  of 
growth  between  22nd  August  and  7th  September.  N.   H.  M. 

Swedish  Fodder  Plants.  By  A.  G.  Killgren  and  L.  F.  Nilson 
(Exper.  Stat.  Record,  4,  971 — 973;  from  Kgl.  Landthruhs  Akad. 
Handl.,  32,  88 — 106)  .^The  composition  of  five  phanerogamous  and 
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fonr  cryptogamous  plants  from  N.  Sweden  was  determined.  The  plants^ 
are  all  used  more  or  less  as  fodder.  The  plants  analysed  were  (1) 
Alchemilla  vulgaris,  (2)  Epilohium  alpinum,  (3)  Melampyrum  pratense, 
(4)  Malgedium  alpinum,  (5)  Stellaria  grarninea,  (6)  Tjquisetum  jiuvia- 
tile,  (7)  JE.  palusfre,  (8)  Getraria  nivalis,  (9)  Oladonia  rangiferina. 
The  dry  matter  had  the  following  percentage  composition : — 


Ash. 

Crude 
protein. 

Ether 
extract. 

Crude 
fibre. 

Nitrogen- 
free 
extract. 

Nitrogen. 

Digested 
nitrogen. 

1. 

8-33 

13-19 

4-13 

14-90 

59-36 

2-11 

1-98 

2. 

11-35 

15-43 

3-61 

13-49 

56-12 

2-47 

2-29 

3. 

7-89 

12-06 

1-67 

24-07 

54-31 

1-93 

1-14 

4. 

i6  -17 

14-43 

3-43 

20-18 

45-79 

2-31 

1-94 

5. 

5-94 

10-88 

2-10 

24-65 

56-43 

1-74 

1-39 

6. 

17-54 

10-57 

1-57 

20-09 

50-23 

1-69 

1-40 

■7. 

17-17 

15-84 

2-46 

14-48 

50-05 

2-53 

2-24 

8. 

0-86 

2-]7 

3-57 

2-65 

90-75 

0-35 

0-19 

9. 

0-59 

1-83 

1-87 

95 

•71 

0-29 

0-17 

The  small  amount  of  nitrogen  in  the  two  lichens  (8  and  9)  is  tb- 
markable  considering  that  they  form  the  sole  food  of  the  reindeer  for 
a  part  of  the  year.  The  amount  of  moss  which  the  reindeer  would 
have  to  consume  daily  according  to  the  German  feeding  standards 
would  decidedly  exceed  the  capacity  of  the  animals.  The  reindeer- 
moss  (9)  is  used  for  cattle,  whilst  the  Getraria  is  mostly  fed  to  sheep. 
The  lichens  are  treated-with  hot  water  and  sometimes  mixed  with 
barley  or  oatmeal,  and  salt  before  being  fed.  N.  H.  M. 

Experiments  with  Ammonium  Sulphate  and  Sodium  Nitr- 
ate for  Barley  and  Oats.  B7  S.  Rhodin  (Exper.  Stat  Record, 
4,  965—966;  from  Kgl.  Landihruhs  Ahad.  Hand.,  30,  142—148 
and  32,  78 — 82). — Experiments  hitherto  made  in  England  and 
Germany  on  the  relative  value  of  ammonium  salts  and  nitrate  for 
potatoes  and  roots  showed  that  the  nitric  nitrogen  is  considerably 
the  more  effective.  With  cereals,  the  results  are,  however,  conflicting. 
Whilst  Lawes  and  Gilbert  found  that  100  lbs.  of  nitric  nitrogen  in- 
creased the  yield  of  barley  and  wheat  by  50  lbs.  of  grain  and  100  lbs. 
of  straw  above  the  yield  obtained  by  the  application  of  the  same  amount 
of  nitrogen  as  ammonia,  Maercker,  experimenting  with  barley  and 
oats,  and  Wagner,  experimenting  with  oats,  rye,  and  other  crops, 
found  the  value  of  nitrogen  in  the  two  forms  to  be  about  the  same. 
In  the  author's  experiments,  barley  and  oats  were  grown  in  a  heavy 
clay,  rich  in  potash  and  phosphates,  and  supplied  with  sodium 
nitrate,  and  with  ammonium  sulphate.  The  weather  was  unfavour- 
able during  the  two  years  of  the  experiment.  Taking  the  average 
yields,  it  was  found  that  barley  was  more  benefited  by  the  nitrate  than 
by  the  ammonia,  whilst  in  the  case  of  oats  the  ammonia  was  some- 
what more  effective  than  the  nitrate.  N.  H.  M. 

Manuring  Potatoes.     By  Edler  (Bied.  Gentr.,  1893,  657—659). 
—Comparison    of  the   effects    of  potash,  nitrogen,  and  phosphorus 
TOL.  LXiv.  ii.  43 


594  ABSTRACTS  OF  CHEMICAL  PAPERS. 

manures  on  the  yield  and  composition  of  potatoes  showed  thafc 
phosphates  alone  had  no  effect  whatever  on  tlie  increase,  but  rather 
caused  a  decrease  when  employed  in  conjunction  with  nitrogen  or 


Potash  in  all  cases  increased  the  yield,  which  was  still  farther  added 
to  by  the  action  of  nitrogen. 

Unmanured  potatoes  contained  most  dry  matter  and  starch,  the 
percentage  thus  obtained  being  closely  approached  by  that  found 
when  potash  alone  was  applied. 

The  author  considers  that  there  is  an  insufficiency  of  potash  and 
nitrogen  in  a  soil  to  permit  of  a  full  yield  of  tubers,  consequently 
there  must  be  some  assistance ;  on  the  other  hand,  there  is  enough  of 
phosphates  to  produce  a  normal  yield,  and  no  further  addition  of  this 
manure  is  necessary.  E.  W.  P, 

Available  Phosphoric  acid  and  the  Soluble  Potash  in  Cotton 
Seed  Meal.  By  M.  B.  Hardin  (Exper.  Stat.  Record,  4,  901  ;  from  S. 
^Carolina  Stat.  Bull.,  Dec,  1892). — In  the  original  paper,  tables  are 
given  showing  the  soluble,  insoluble,  reverted,  and  total  phosphoric 
acid,  and  the  total  soluble  potash,  in  13  samples  of  cotton-seed  meal. 
The  average  meal  (with  about  7  per  cent,  of  nitrogen)  contains 
mearly  2*5  per  cent,  of  available  phosphoric  acid  and  a  little  more  than 
1-5  per  cent,  of  soluble  potash,  corresponding  with  over  0'9  and  0-8 
per  cent,  of  the  total  phosphoric  acid  and  potash  respectively. 

N.  H.  M. 


Analytical    Chemistry. 


The   Oxy-coal-gas  Flame  for   Spectrum  Analysis.     By  O. 

VoGEL  {Zeit.  anorg.  Ghem.,  5,  42 — 62). — The  author  finds  that  the 
characteristic  spectra  of  the  elements  are  more  easily  obtained  in  the 
ilame  of  a  burner  fed  with  coal  gas  and  compressed  oxygen  than  in  the 
flame  of  a  bunsen  burner.  For,  whilst  minerals  must  be  decomposed 
.and  their  constituent  metals  converted  into  volatile  salts  in  order  thafc 
the  spectra  may  be  produced  by  a  bunsen  flame,  there  is  no  need  for 
this  preliminary  treatment  when  an  oxygen-fed  flame  is  employed. 
The  elements  may  be  classified  according  to  the  ease  with  which  they 
yield  characteristic  spectra ;  (1)  in  a  bunsen  flame  ;  (II)  in  an  oxygen - 
fed  coal  gas  blow-pipe ;  (III)  in  a  spark  apparatus ;  and  (IV)  in  an 
absorption  spectrum  apparatus. 

I.  Sodium,  potassium  (lithium),  strontium,  calcium,  barium. 

II.  Barium,  boron,   lithium,  indium.,  thallium,  rubidium,  caBsium, 
manganese,  lead,  copper,  bismuth  (antimonj^,  tin,  magnesium). 

III.  Zinc,  cadmium,  mercury,  silver  (magnesium). 

IV".  Magnesium,     aluminium,     iron,     cobalt,     nickel,    chromium, 
uranium,  manganese  (as  permanganic  acid). 

The  most  marked  advantage  gained  by  the  use  of  the  oxygen-fe^ 
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flame  is  in  tlie  more  refrangible  end  of  the  spectram,  where  the  lines 
appear  mnch  more  brightly  than  with  the  bunsen  flame. 

The  anther  finds  that  lithinrn  is  far  more  widely  distributed  in 
nature  than  is  generally  supposed.  A.  Gr.  B. 

Quantitative  Separation  of  Iodine,  Bromine,  and  Chlorine : 
Estimation  of  Bromine  in  Mineral  Waters  and  Mother 
Liquors.  By  P.  Jannasch  and  K.  Aschoff  (Zeit.  anorg.  Ghem.,  5, 
S~12). — The  authors  depict  a  convenient  apparatus  for  the  separa- 
tion of  bromine  from  chlorine  by  the  method  which  they  have 
a/lready  described  (this  vol.,  ii,  295),  and  quote  some  analyses  of 
■mineral  waters  and  mother  liquors  in  illustration  of  the  applicability 
•of  the  method.  Hydrocyanic  acid  may  be  estimated  with  accuracy 
by  acidifying  the  solution  under  examination  with  a  few  drops  of 
■sulphuric  acid,  distilling  in  a  current  of  steam,  and  absorbing  the 
:acid  vapour  in  a  solution  of  sodiumhydroxide,  from  which,  the  cyanide 
may  be  precipitated  as  silver  cyanide.  A.  Gr.  B. 

Reduction  of  Nitric  acid  by  Ferrous  Salts.  By  0.  F.  Roberts 
'{Amer.  J.  Sci.,  46, 126 — 136). — The  author  has  made  numerous  experi- 
tments  to  ascertain  why  the  estimation  of  nitrates  by  means  of  ferrous 
salts  generally  gives  results  which  are  too  low.  The  apparatus  used 
consists  of  a  small,  tubulated  retort,  upon  the  neck  of  which  is  fitted 
a  small  condenser  to  prevent  loss  of  liquid  during  the  distillation. 
Into  the  tubulure  of  this  retort  is  fixed  tightly,  by  a  carefully 
ground  joint,  a  tube  drawn  out  so  as  to  dip  below  the  surface  of  the 
liquid,  and  fitted  with  carefully  ground  stop-cocks,  and  so  branched 
a^bove  as  to  make  it  possible  to  transmit  carbonic  anhydride  through 
the  apparatus,  or  to  admit  any  liquid  without  air  entering.  The 
condenser  is  joined  to  a  Will  and  Yarrentrap  nitrogen  bulb,  used  as 
a  trap,  and  this  connected  by  thick  vacuum,  tubing  with  a  Hempel 
gas  burette  filled  with  aqueous  soda.  About  0*1  gram  of  the  nitrate 
is  introduced  into  the  retort,  preferably  in  the  dry  state.  Carbonic 
; anhydride,  generated  from  marble  and  hydrochloric  acid  containing  a 
little  cuprous  chloride,  is  passed  until  it  is  practically  all  absorbed  by 
aqueous  soda,  and  40  c.c.  of  a  solution  of  ferrous  chloride  is  then 
admitted  through  the  funnel  tube  after  shutting  off  the  gas  and 
ilowering  the  levelling  tube  of  the  burette.  The  liquid  is  then  boiled 
until  all  the  nitric  oxide  has  been  expelled,  and  its  complete  removal 
is  secured  by  a  further  passage  of  carbonic  anhydride.  The  volume 
•of  the  gas  in  the  burette  is  then  noted  with  the  usual  precautions. 
To  see  how  much  of  it  consists  of  nitric  oxide,  the  author  prefers  to 
absorb  it  by  means  of  potassium  permanganate.  In  some  experiments, 
.a  solution  of  potassium  iodide  was  introduced  into  the  nitrogen  bulbs, 
to  reduce  any  higher  oxides  of  nitrogen.  As  the  result  of  many  expe- 
riments, the  author  finally  draws  the  following  conclusions  : — 1.  The 
best  results  are  obtained  when  the  gas  is  passed  through  solution  of 
potassium  iodide.  2.  If  small  amounts  of  air  have  got  into  the 
apparatus,  they  will  not  affect  the  total  volume  of  gas  if  potassium 
iodide  be  not  used ;  but  if  this  is  used,  the  error  will  be  still  greatly 
.reduced  by  the  solubility  of  nitric  oxide   in  aqueous   soda.     3.  On 
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account  of  this  slight  solubility,  the  gas  should  not  be  left  itoo  long^^ 
in  contact  -with  the  alkali.  4.  If  the  hydrochloric  acid  used  is  very 
dilute,  the  reaction  proceeds  very  slowly,  bnt  the  result  is  not 
affected.  5.  If  the  nitrate  and  the  ferrous  chloride  are  mixed  whilst- 
hot,  higher  oxides  of  nitrogen  are  formed,  but  they  are  again  reduced 
by  the  potassium  iodide.  6.  If  potassium  iodide  is  used,  there  is  no 
need  for  a  large  excess  of  iron.  L.  de  K. 

Estimation  of  Chlorates  and  Nitrates,  and  of  Nitrites  and 
Nitrates  in  one  Operation.  By  C.  F.  Kobeets  (Amer.  J.  Sci., 
46,  231 — 235). — The  apparatus  used  is  the  same  as  that  required  for 
the  gas-volumetric  estimation  of  nitric  acid  by  means  of  an  iron  salt 
(see  preceding  abstract).  The  mixture,  of,  say,  potassium  chlorate 
and  nitrate,  is  boiled  with  hydrochloric  acid  containing  manganous 
chloride.  Chlorine  is  liberated  from  the  chlorate,  but  also  to  a  certain 
extent  from  the  nitrate;  but  the  amount  of  the  latter  may  be  accu- 
rately determined  from  the  volume  of  nitric  oxide  given  off.  By 
passing  the  chlorine  through  a  solution  of  potassium  iodide,  estimating^ 
the  liberated  iodine  with  thiosulphate,  and,  allowing  for  the  amount 
of  chlorine  generated  by  the  nitrate,  the  analysis  may  be  very 
accurately  carried  out.  Of  course  everything  depends  on  the  correct 
measurement  of  the  nitric  oxide. 

By  the  action  of  manganous  chloride  on  a  hydrochloric  acid  solu- 
tion of  a  nitrate  or  nitrite,  both  chlorine  and  nitric  oxide  are  given  off 
and  may  be  readily  estimated.  If  the  total  weight  of  nitrate  and 
nitrite  is  known,  the  proportion  of  each  may  be  found  by  indirect 
analysis.  The  author  thinks  this  process  well  suited,  at  all  events, 
for  the  assay  of  commercial  nitrites.  L.  de  K. 

Rapid  Estimation  of  Phosphorus  in  Iron  and  Steel.    By  W. 

Macfarlane  and  A.  Wilson  (Chem.  Centr.,  1893,  ii,  145 — 146 ;  from 
Iron  and  Coal  Trade  Bev.,  1893,  330). — The  authors  propose  a  standard 
process  and  also  a  rapid  method  : — 1.  Standard  Process. — 2  grams  of  the 
sample  is  dissolved  in  a  110  mm.  wide  beaker,  in  15  c.c.  of  hydrochloric 
acid  (sp.  gr.  1*16)  and  15  c.c.  of  nitric  acid  (sp.  gr.  1*42).  The  solution 
is  evaporated  to  dryness,  and  the  beaker  is  put  for  10  minutes  on  a 
hot  plate.  After  cooling,  the  i^esidue  is  dissolved  in  20  c.c.  of  hydro- 
chloric acid,  the  solution  is  boiled  down  to  half,  diluted  with  20  c.c. 
of  hot  water,  and  filtered  into  a  700-c.c.  beaker.  After  neutralising 
with  ammonia,  the  iron  is  reduced  by  means  of  ammonium  hydrogen 
sulphite,  the  excess  of  sulphurous  acid  is  boiled  off,  and  a  slight  ex- 
cess of  ferric  chloride  is  added.  The  phosphoric  acid  is  now  preci- 
pitated as  ferric  phosphate  by  the  cautious  addition  of  ammonium 
carbonate ;  the  precipitate  is  washed  twice  with  hot  water  on  a  filter, 
and  redissolved  in  dilute  hydrochloric  acid.  The  solution  is  super- 
saturated with  ammonia,  the  precipitate  redissolved  in  nitric  acid, 
and  the  liquid,  after  heating  to  85°,  mixed  with  200  c.c.  of  molyb- 
date  mixture.  The  precipitate  is  washed  with  dilute  nitric  acid 
(1 — 20),  and  dissolved  in  dilute  ammonia  (1 — 8).  The  solution  is. 
nearly  neutralised  with  ammonia,  magnesium  mixture  is  added,  and. 
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tneu  again  one-sixth,  of  the  bulk  of  ammonia;  the  precipitate  formed  is 
treated  as  usual. 

2.  The  Bapid  Method. — The  sample  is  dissolved  as  before  and  made 
,np  at  once  to  250  c.c. ;  20*28  c.c.  is  put  into  an  Erlenmeyer  flask  and 
mixed  first  with  2  c.c.  of  ammonia  and  then  with  a  slight  excess  of 
hydrochloric  acid;  17  c.c.  of  ammonium  nitrate  solution  is  added, 
ithe  liquid  is  heated  to  85°,  and,  after  the  addition  of  20  c.c.  of  molyb- 
•date  solution,  it  is  well  shaken  for  one  minute.  The  precipitate  is 
filtered  off,  washed  three  times  with  dilute  nitric  acid  (1 — 50),  rinsed 
into  a  tared  dish,  dried,  and  weighed.  The  weight  multiplied  by  10 
represents  the  amount  of  phosphorus  in  the  sample.  This  process  is 
particularly  suitable  for  the  analysis  of  pig  iron.  When  dealing  with 
•cast-iron,  2  grams  is  dissolved  in  20  c.c.  of  nitric  acid  and  7  c.c.  of 
"water,  the  solution  is  evaporated  to  dryness  and  heated  for  five 
minutes  on  a  hot  plate.  The  residue  is  then  treated  with  15  c.c.  of 
hydrochloric  acid,  evaporated  to  a  syrupy  consistence,  rinsed  into  au 
Erlenmeyer  flask,  mixed  with  15  c.c.  of  ammonium  nitrate  solution, 
and  heated  to  85° ;  finally,  the  phosphoric  acid  is  precipitated  by 
adding  15  c.c.  of  molybd-ate  solution. 

To  estimate  phosphoric  anhydride  in  slags,  0*5  gram  of  the  sample 
is  dissolved  in  8  c.c.  of  hydrochloric  acid.  After  adding  12  c.c.  of 
water,  the  liquid  is  evaporated  down  to  10  c.c,  filtered  into  a  250-c.c. 
flask,  and  made  up  to  the  mark.  25  c.c.  of  the  solution  is  then  treated 
with  18  c.c.  of  ammonium  nitrate  solution,  and  20  c.c.  of  molybdate 
solution,  as  before.  L.  de  K. 

Volumetric  Estimation  of  Phosphates.  By  C.  Wavelet  (Ghem, 
'CentT.,  1893,  ii,  145;  from  Schweiz.  Woch.  Pharm.,  21,  173—174).— 
The  author  recommends  the  volumetric  lead  process  originally  sug- 
gested by  Mohr  and  Schwarz.  The  following  solutions  are  required, 
1.  A  standard  solution  containing  10*085  grams  of  (dry)  sodium  hydro- 
gen phosphate  per  litre.  2.  A  solution  of  50  grams  of  sodium  acetate 
per  litre.  3.  A  solution  of  40  grams  of  lead  nitrate  per  litre.  4.  A 
5  per  cent,  solution  of  potassium  iodide,  contained  in  a  bottle  made  of 
yellow  glass.  70  c.c.  of  the  phosphate  solution  is  mixed  with  5  c.c. 
of  the  sodium  acetate,  and  the  lead  is  then  added  from  the  burette 
until  precipitation  ceases,  the  potassium  iodide  serving  as  indicator. 
A  blank  experiment,  without  phosphate,  should  also  be  made,  and  the 
result  corrected  thereby. 

For  the  assay  of  commercial  phosphates,  5  grams  of  the  sample  is 
dissolved  in  nitric  acid  and  diluted  to  250  c.c.  50  c.c.  is  then  titrated 
with  lead  solution.  L.  de  K. 

Volumetric  Estimation  of  Pyrophosphoric  acicl  and  Alkali 
Pyrophosphates.  By  G.  Faveel  (Bull.  Soc.  Ghim.,  [3],  9, 446 — 448). 
■ — Pyrophosphoric  acid  acts  as  a  monobasic  acid  in  presence  of 
cochineal  as  indicator,  and  as  a  bibasic  acid  in  presence  of  soluble 
blue  (Poirrier's  C4B)  at  the  ordinary  temperature. 

Alkaline  pyrophosphates  free  from  alkali  hydroxides  or  carbonates 
can  be  directly  titrated  by  standard  acid  in  presence  of  cochineal. 
If  alkali  hydroxides  be  present,  separate  portions  are  titrated  using 
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cochineal,  and  soluble  blue  respectively;  the  difFerence  gives  the- 
amount  of  pyrophosphoric  acid  present.  If  alkali  carbonates  are 
present,  the  total  alkali  is  titrated  with  cochineal,  then,  to  a  second 
portion  of  the  liquid,  the  same  amount  of  standard  acid  is  added, 
and  the  mixture  titrated  with  standard  soda  using  soluble  blue  as 
indicator;  the  amount  of  soda  solution  used  gives  the  amount  of 
pyrophosphoric  acid  present. 

In  presence  of  phenolphthale'in,  pyrophosphoric  acid  requires  for 
neutralisation  2  mols.  of  calcium  or  strontium  hydroxide,  or  1^  mols. 
of  barium  hydroxide.  W.  T. 

Volumetric  Estimation  of  Alkalis  in  Alkali  Arsenites. 
By  G.  Favrel  {Bull.  Soc.  Chim.,  [3],  9,  448— 449).— Arsenioiis  acid 
is  indifferent  to  cochineal,  but  exerts  some  acid  reaction  on  phenol- 
phthalein  and  more  on  soluble  blue  (Poirrier's  C4B). 

In  presence  of  cochineal,  alkalis  combined  with  arsenious  acid  can 
be  directly  titrated  with  standard  acid.  Kesults  given  show  a  sub- 
stantial agreement  between  the  amounts  of  potash  determined  by 
titration  and  by  the  platinochloride  methods.  W.  T. 

Toxicological  Examination  for  Metals.  By  M.  Garnter  (/» 
Pliarm.,  [5],  28,  193 — 195). — The  organic  matter  is  destroyed  by 
oxidation  with  potassium  chlorate,  and  hydrochloric  acid  prepared 
from  fused  purified  sodium  chloride  and  pure  sulphuric  acid.  The- 
metals  are  precipitated  by  sulphuretted  hydrogen,  slowly  evolved  by 
a  continuous  apparatus,  and  washed  by  passage  through  potash 
solution  and  distilled  water  in  succession.  W.  T. 

Direct  Estimation  of  Potassium  and  Sodium  by  means  of 
Tartaric  acid.  By  A.  Bayer  (Chem.  ZeU.,  17,  686— 687).— The- 
author  adds  to  the  solution  a  quantity  of  sodium  carbonate  suflBcienlj 
to  combine  with  any  sulphuric,  phosphoric,  or  hydrochloric  acid 
present,  and,  after  adding  some  acetic  acid,  tartaric  acid  is  added  in 
excess ;  the  liquid  is  warmed  for  some  time,  mixed  with  one-third 
of  its  bulk  of  alcohol,  and  allowed  to  settle  for  two  hours.  Tha 
solution  is  then  passed  through  a  filter,  and  the  precipitate  of  potas- 
sium hydrogen  tartrate  is  first  w^ashed  slightly  with  25  per  cent, 
alcohol  and  then  thoroughly  with  50  per  cent,  alcohol.  It  is  now  dis- 
solved in  boiling  water,  and  titrated  with  decinormal  soda,  using 
phenolphthale'in  as  indicator.  The  test  analyses  prove  the  method 
to  be  quite  as  trustworthy  as  the  platinic  chloride  process. 

Sodium  may  be  estimated  directly,  in  presence  of  potassium,  by 
boiling  with  ammonium  hydrogen  tartrate  and  a .  little  acetic  acid.. 
When  cold,  the  liquid  is  mixed  with  one-third  of  its  bulk  of  absolute 
alcohol,  and,  after  some  time,  made  up  with  25  per  cent,  alcohol 
to  a  definite  bulk  :  for  instance,  250  c.c.  An  aliquot  part,  say  200  c.c.^ 
is  now  filtered  and  evaporated,  with  the  addition  of  a  little  nitrio 
acid,  and  the  residue  is  gently  ignited  and  then  extracted  with- 
■water.  The  sodium,  after  the  usual  treatment  with  barium  chloride- 
to  decompose  sulphates,  &c.,  is  finally  weighed  as  chloride.  As,, 
however,  potassium  hydrogen  tartrate  is  not  quite  insoluble  in  25  pei> 
cent,  alcohol,  the  amount  of  sodium  chloride  found  will  be  somewhat. 
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too  Mgh,  but  this  may  be  remedied  by  allowing   00348  gram  of 
potassium  chloride  for  every  200  c.c.  of  alcobolic  filtrate, 

L.  DE  K. 
Volumetric  Estimation  of  Lead.  By  Alexander  (Chem.  Gentr.^ 
1893,  ii,  293 — 294;  from  Engin.  and  Mi7i.  Journ.,  55). — Ammonium 
molybdate  causes,  in  a  lead  solution,  a  precipitate  of  lead  molybdato 
insoluble  in  acetic  acid.  0*5 — 1  gram  of  the  sample  of  lead  is  dis- 
solved in  a  mixture  of  sulphuric  and  nitric  acids,  and  evaporated 
until  sulphuric  fumes  begin  to  escape.  When  cold,  the  liquid  is 
diluted  with  cold  water,  then  heated  for  some  time,  and  filtered  ;  the 
precipitate  is  washed  with  dilute  sulphuric  acid,  dissolved  in  am- 
monium acetate,  acidified  with  acetic  acid,  and  diluted  with  boiling 
water  to  250  c.c.  The  molybdate  solution  is  then  added  from  a  burette 
until  all  the  lead  is  precipitated,  which  may  be  ascertained  by  adding 
a  drop  of  the  supernatant  liquid  to  a  drop  of  tannic  acid  solution 
(1 — 300),  which  will  give  a  yellow  colour  should  the  least  excess  of 
molybdenum  be  present.  The  molybdate  solution  is  prepared  by 
dissolving  9  grams  of  ammonium  molybdate  in  a  litre  of  water  to  which 
a  few  drops  of  ammonia  have  been  added.  The  analysis  takes  about 
an  hour.  L.  de  K. 

Detection  and  Estimation  of  Lead  in  Tartaric  and  Citric 
acids.  By  R.  Waeington  (J,  Soc.  Chem.  Ind.,  12,  97—104,  222— 
225). — The  author  first  calls  attention  to  the  occasional  presence  of 
visible  fragments  of  metallic  lead,  probably  fine  scrapings  of  metallic 
lead  left  by  plumbers  when  mending  the  leaden  vessels.  Both  tartaric 
and  citric  acid  crystals  have  occasionally  attached  to  their  base,  where 
they  have  been  in  contact  with  the  leaden  vessel,  patches  of  an 
opaque,  whitish  substance,  which  is  evidently  a  portion  of  the 
corroded  surface  of  the  lead  removed  by  the  crystal.  This  sub- 
stance does  not  always  entirely  dissolve  in  water,  but  it  does  so 
very  rapidly  when  excess  of  ammonia  is  added.  The  author  has, 
however,  generally  found  the  lead  to  pass  into  the  aqueous  solu- 
tion. After  describing  the  various  pharmacopoeia  tests,  British  and 
foreign,  for  the  detection  of  lead  in  tartaric  and  citric  acids,  the 
author  finally  recommends  the  following  process.  40  grams  of  the 
sample  is  dissolved  in  a  little  water,  and  pure,  strong  ammonia  is 
added  in  slight  excess  ;  the  liquid  is  then  cooled  and  diluted  to 
120  c.c.  As  a  preliminary  experiment,  10  c.c.  is  taken,  diluted  to 
50  c.c,  and  mixed  in  a  Nessler  tube  with  1  drop  of  solution  of  am- 
monium sulphide;  the  colour  developed  indicates  what  volume  o£ 
solution  should  be  taken  for  the  determination,  and  this  may  rang© 
from  5  to  50  c.c.  The  tint  has  now  to  be  matched  with  the  pure 
solutions.  A  volume  of  pure  ammoniacal  tartrate  or  citrate  solution 
identical  with  that  taken  of  the  acid  under  examination  is  mixed 
with  a  measured  quantity  of  a  slightly  acid  lead  nitrate  solution,  con- 
taining O'l  gram  of  metallic  lead  per  litre.  A  drop  of  ammonium 
sulphide  is  then  added,  and,  should  the  coloration  be  too  light  or  too 
dark,  the  experiment  must  be  repeated  until  a  perfect  match  is 
obtained,  just  as  in  Nesslerising  water.  The  amount  of  iron  present 
in  commercial  tartaric  or  citric  acid  is,  as  a  rule,  too  s  m 
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with  the  test.  A  considerable  amonnt  of  iron  will  be  at  once  indicated 
by  an  abnormal  blackish  colour.  The  presence  of  copper  will  betray 
itself  by  a  bluish  coloration  on  adding  the  ammonia.  Both  iron  and 
ijopper  may,  however,  be  rendered  harmless  by  the  addition  of  a  drop 
of  a  solution  oE  potassium  cyanide  before  adding  the  ammonium 
sulphide. 

As  it  is  well-nigh  impossible  for  a  manufacturer  to  produce  an  acid 
absolutely  free  from  lead,  the  author  proposes  the  following  standard 
of  purity.  The  proportion  of  lead  in  either  tartaric  or  citric  acid  should 
not  exceed  5  parts  per  million,  when  tested  by  the  method  described. 

L.  DE  K. 

Detection  of  Lead  in  Urine.  By  L.  K.  Frankel  (Chem.  News, 
€8,  5). — The  author  states  that  it  is  possible  to  detect  1  part  of  lead, 
dissolved  in  nitric  acid,  in  1,000,000  parts  of  water,  by  means  of  the 
deposit  of  peroxide  formed  on  a  platinum  electrode  when  the  solution 
is  electrolysed.  The  presence  of  urine  prevents  this  deposition  of 
peroxide  from  the  solution  of  the  nitrate,  and,  instead,  a  deposit  of 
lead  is  obtained  on  the  negative  electrode ;  but  no  deposit  at  all  is 
obtained  when  urine  containing  lead  that  has  passed  through  the 
animal  system  is  electrolysed,  even  when  the  current  has  passed 
sufficiently  long  to  oxidise  the  scum  and  mucus  which  at  first  collects 
on  the  surface.  Therefore,  to  test  for  lead  in  urine,  the  author  oxidises 
the  organic  matter  with  potassium  chlorate  and  hydrochloric  acid, 
and,  subsequently,  treats  the  solution  with  hydrogen  sulphide. 

D.  A.  L. 

Separation  of  Iron,  Aluminium,  Manganese,  Zinc,  and 
Calcium.  By  B.  Kosmann  {Chem.  Centr.,  1893,  ii,  155  ;  from  StaliL 
u.  Eisen,  13,  481). — The  author  uses  the  process  recommended  by 
B/iggs  (compare  Abstr.,  1892,  916),  but  instead  of  adding  ammonium 
acetate,  solid  ammonium  carbonate  is  first  added,  and  then  a  proper 
amount  of  acetic  acid.  L.  de  K. 

Separation  of  Arsenic  and  Antimony.     By  L.  Garxier  (X 

Pharm.,  [5],  28,  97 — 99). — The  author  has  critically  examined  a 
method  given  by  DragendorfP  for  the  separation  of  arsenic  and 
antimony  in  toxicological  researches. 

The  sulphides  of  these  metals  cannot  be  even  approximately  sepa- 
rated by  the  difference  of  their  solubility  in  dilute  ammonia,  hence 
Dragendorff's  method  based  on  this  difference  cannot  be  employed  in 
practice. 

Bitter's  method  of  treating  the  mixed  mirror  obtained  by  Marsh's 
method,  in  which  finally  the  arsenic  is  precipitated  as  ammonium 
magnesium  arsenate,  is  the  best.  W.  T. 

Stability  of  Standard  Solutions  of  Tartar  Emetic.     By  H. 

Geuener  (Amer.  J.  Sci.,  46,  206 — 208). — The  author  has  found  that 
solutions  of  tartar  emetic,  containing  16  grams  of  the  salt  per  litre, 
form  a  deposit  after  several  months,  and  that  this  sediment,  chiefly 
ft  fungoid  growth,  contains  a  large  proportion  of  antimony.  But  as 
the  total  quantity  of  deposit  is  but  very  slight,  the  strength  of  the 
solution  is  not  greatly  affected. 
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The  fungoid  growth  may,  however,  be  practically  prevented  by 
adding  20 — 30  grams  of  tartaric  acid  and  also  1  c.c.  of  strong  hydro- 
chloric acid  per  litre.  L.  de  K. 

Estimation  of  Nitrogen  in  Soils.  By  F.  W.  Dafert  (Exper. 
Stat.  Record,  4,  961 ;  from  Bel,  Inst.  Agron.  Sao  Paulo,  Brazil,  1892). 
— The  author  recommends  steam  distillation  for  expelling  the  am- 
monia from  the  alkaline  solution  obtained  in  the  Kjeldahl  process. 
The  danger  of  bumping  is  overcome,  and  the  time  required  ifor  distil* 
lation  reduced  to  6 — 10  minutes.  When  the  soil  contains  much, 
insoluble  matter,  the  solutions  should  be  filtered  before  distilling. 

N.  H.  M. 

Estimation  of  Sugars  by  means  of  Fehling's  Solution.    By 

E.  NiHOUL  (Ghem.  Zeit.,  17,  500). — The  cuprous  oxide  is  most  con- 
veniently collected  on  a  tared  filter  and  weighed  as  such.  The 
author  finds  that  filters  after  being  immersed  in  alkaline  copper 
solutions  may  be  completely  freed  from  copper  by  washing  with 
water.  Prolonged  drying  at  70 — 100°  does  not  in  the  least  increase 
the  weight  of  the  suboxide,  but  it  is  always  contaminated  with 
organic  matter,  and  in  accurate  analyses  an  allowance  of  0*3 — 0*4  per 
cent,  should  therefore  be  made. 

Cuprous  oxide  may  be  readily  converted  into  cupric  oxide  by 
treatment  with  nitric  acid  and  ignition.  With  care,  no  loss  will 
occur,  Soxhlet's  view  that  it  volatilises  to  a  certain  extent  as  oxy- 
nitrate  being  erroneous.  L.  de  K. 

Estimation  of  Isomaltose  in  Worts.  By  A.  Bau  {Chem.  Zeit.y 
17,  499). — The  author  bases  his  process  on  the  fact  that  isomaltose  ia 
not  fermented  by  ordinary  yeast,  but  suffers  fermentation  by  Saazer 
yeast. 

A  quantity  of  wort  is  allowed  to  ferment  with  common  yeast,  and 
any  invertible  sugar  left  is  then  estimated  in  the  ordinary  way.  A 
similar  quantity  of  the  wort  is  at  the  same  time  fermented  with  the 
Saazer  yeast,  and  any  sugar  is  then  also  estimated.  The  difference 
between  the  two  determinations  represents  the  amount  of  isomaltose. 
It  must  be  remembered  that  100  parts  of  isomaltose,  on  inversion,  yield 
105*3  parts  of  dextrose. 

The  presence  of  isomaltose  may  be  proved  qualitatively  by  the 
reaction  with  phenolhydrazol  acetate.  L.  de  K. 

Estimation  of  Glycogen.  By  E.  Pfluger  {Bfluger's  Archiv,  53, 
491— 492).— R.  Kiilz  (Zeit.  Biol,  22,  192)  points  out  that  in  the 
separation  of  prote'id  from  glycogen  by  Briicke's  reagent  one  often 
obtains  a  persistently  cloudy  filtrate.  This  difiiculty  can  be  met  by 
reprecipitating  by  alcohol,  then  dissolving  the  precipitate  in  2  per 
cent,  potassium  hydroxide,  neutralising  with  hydrochloric  acid,  and 
again  adding  Brucke's  reagent.  W.  D.  H. 

Estimation  of  Pat  in  Milk.  By  Weiss  (Chem.  Gentr.,  1893,  ii, 
3-59  J  from  Bharm.  Zeit.,  38,  258). — The  author's  process  (this  vol.. 
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ii,  396),  extraction  of  the  fat  by  means  of  light  petrolemn,  havings 
been  adversely  criticised  by  Strassmann,  attention  is  again  called  to 
the  following  important  points. 

1.  The  light  petroleum  containing  the  fat  should  be  poured  off 
after  three  hours  when  testing  milk  poor  in  cream ;  when  the  sample 
is  very  creamy,  12  hours  should  elapse.  2.  A  quarter  of  an  hou? 
before  pouring  off,  the  mixture  should  be  once  more  thoroughly 
shaken.  3.  The  residual  fat  must  be  dried  to  constant  weight,  and 
as  it  obstinately  retains  petroleum,  the  temperature  should  be  raised 
to  110°.  4.  When  reading  off  the  volume  of  the  petroleum  layer,  the 
temperature  should  be  noted,  and  an  aliquot  part  should  be  pipetted 
off  at  the  same  temperature.  To  prevent  errors  arising  from  expan- 
sion or  contraction,  the  author  recommends  weighing  instead  of 
measuring  the  light  petroleum.  L.  de  K. 

Analysis  of  Butter.  By  E.  Laves  (Arch.  Pharm.,  231,  356— 
366). — The  author  has  examined  the  method  of  Konig  and  Hart 
CAbstr.,  1891,  1301),  and  finds  that  it  does  not  give  more  concordant 
results  than  the  Reichert-Meissl-Wollny  process,  but  it  is  more 
accurate  than  the  other  methods.  A  slight  modification  was  intro- 
duced.  Instead  of  boiling  in  the  reflux  apparatus  for  3 — 3|-  hours^ 
the  boiling  is  continued  for  J  hour  only,  using  60  c.c.  of  alcohol, 
and  7'0  grams  of  baryta ;  50  c.c.  of  water  (previously  heated  ta 
70 — 80°)  is  added,  the  mixture  boiled  for  J  hour,  diluted  with  190  c.c. 
of  hot  water,  and  again  raised  to  boiling.  After  being  partially 
cooled,  it  is  treated  for  five  minutes  with  a  stream  of  carbonic  an- 
hydride, filtered,  again  treated  with  carbonic  anhydride,  and  boiled 
vigorously  for  five  minutes  in  a  reflux  apparatus  ;  it  is  then  quickly 
cooled  to  20",  filtered,  and  the  barium  in  the  filtrate  determined  by 
titration  with  N/10  sulphuric  acid,  using  tropseolin  00  as  indicator; 
or,  more  accurately,  by  titrating  with  a  solution  of  potassium  di- 
chromate  (of  strength  equivalent  to  N/10  barium  chloride)  in  the 
presence  of  alcohol  and  acetic  acid,  until  a  drop  of  the  solution  gives 
a  blue  colour  to  paper  impregnated  with  tetramethylparaphenylenedi- 
amine.  Or  the  barium  may  be  precipitated  as  sulphate  and  estimated 
gravimetrically.  C.  F.  B. 

Sulphuric  acid  Hydrolysis  of  Butter-fat.  By  S.  Rideai> 
(Analyst,  18,  165 — 168). — The  idea  of  substituting  sulphuric  acid  for 
alcoholic  potash  in  effecting  the  saponification  of  butter-fat  has  been 
worked  out  by  Kreis,  and  also  by  Pinette  and  others.  The  author 
has  tried  the  process  with  very  satisfactory  results,  the  figures  ob- 
tained being  practically  the  same  as  those  got  by  the  Reichert-Meissl 
process. 

10  c.c.  of  sulphuric  acid  of  sp.  gr.  1*836  is  added  to  2'5  grams  of 
melted  butter-fat.  After  a  few  minutes,  100  c.c.  of  water  is  added, 
and  the  mixture  shaken,  which  causes  the  fatty  acids  to  separate  in 
white  flakes.  Solution  of  potassium  permanganate  is  now  added 
until  the  liquid  acquires  a  pink  colour,  w^hich  is  permanent  for  a  few 
seconds.     The  mixture  is  then  distilled  with  the  usual  precautions 
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•antil  80  c.c.  Las   passed  over,  and   the  distillate   is   titrated   witb> 
decinormal  soda.  L.  de  K. 

Discrimination  of  Butter  from  Margarin.  By  F.  Gantter 
(Zeit,  anal.  Ghem.,  32,  411— 413).— The  method  described  by  the 
author  for  the  estimation  of  cotton-seed  oil  in  lard  (this  vol.,  ii,  440)- 
serves  equally  well  for  the  detection  of  margarin  in  butter.  The- 
iodine  number  for  genuine  butter  varies  from  13  to  16  when  deter- 
mined by  the  author's  process  (this  vol.,  ii,  309)  ;  that  of  margarin  is 
variable  according  to  the  kind  of  fat  or  oil  employed  in  its  manufac- 
ture, but  always  much  higher,  so  that  an  iodine  absorption  exceeding 
16  per  cent,  would  indicate  adulteration.  Mixtures  of  butter  with 
earth-nut  oil,  whose  absorption  is  49 — 51,  were  found  to  have  iodine- 
numbers  corresponding  with  the  proportions  of  the  two  fats.. 
•Genuine  butter  gives  only  a  straw-yellow  to  reddish-yellow  colour- 
with  strong  sulphuric  acid;  most  of  the  oils  used  in  making  margarin 
give  a  dark  brown  colour.  M.  J.  S. 

Detection  of  Heated  Cotton-seed  Oil  in  Lard.  By  W.  G.- 
Crook (Analyst,  18,  221). — The  author  recommends  the  following- 
process  which  will  detect  1  per  cent,  of  heated  cotton-seed  oil  in 
lard  : — A  small  disc  of  white  filter-paper,  purified  with  hydrochloric- 
acid  and  well  washed,  is  just  moistened  with  a  12  per  cent,  solution 
of  silver  nitrate  and  placed  in  the  concave  part  of  a  watch-glass, 
which  is  then  inverted  over  a  cup-shaped  porcelain  capsule  of  about 
•J  oz.  capacity,  containing  about  075  gram  of  the  suspected  sample. 
The  capsule  is  now  placed  in  an  oil  bath,  which  is  then  slowly  heated' 
until  the  temperature  just  reaches  115"5°.  A  more  or  less  marked, 
discoloration  on  the  disc  proves  the  presence  of  cotton-seed  oil. 

L.  DE    K. 

Rapid  Saponification  of  Oils.  By  A.  Smetham  (Analyst,  18,, 
193 — 196). — When  mixtures  of  fatty  and  mineral  oils  are  treated 
with  alcoholic  potash,  some  difficulty  is  experienced  in  completely 
saponifying  the  glycerides,  as  they  are  obstinately  retained  by  the- 
mineral  oil  which  is  generally  but  slightly  soluble  in  the  alcoholic - 
liquid. 

The  author  has  greatly  improved  the  process  by  adding  to  the 
usual  mixture  of  oil  and  alcoholic  potash  about  20  c.c.  of  ether.  The- 
saponification  is  conducted  in  flasks  of  6  oz.  capacity,  fitted  with  glass  - 
tubes  3  feet  long,  and  is  generally  complete  within  15  minutes. 

L.  DE  K. 

Analysis  of  Oils.     By  W.  Fahrion  (Chem.  Zeit.,  Y7,  434 — 436). 
— The  author  some  time  ago  attributed  the  gradual  fall  in  the  iodine- 
number  of  oils  to  polymerisation  setting  in,  and  has  since  confirmed 
his  views.     When  such  polymerised  oils  are  saponified,  the  acids  seem 
temporarily  to  revert  to  their   original  condition,   and   the   author- 
therefore  estimates  the  iodine  number  as  follows.     0"15 — 0*25  of  the- 
oil  is   completely  saponified  with  alcoholic  soda,  phenolphthalein  is- 
added,  and  the  liquid  exactly  neutralised  with  N/2  hydrochloric  acid.. 
The  iodine  absorption  is  then  estimated  by  means  of  Hiibl's  solution,.. 
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<jliloroforin  iDeiiig,  however,  omitted.  It  appears  that  even  appa- 
rently fresh  oils  are  already  to  a  certain  extent  polymerised,  as  the 
iodine  absorptions  by  the  author's  method  give  results  greatly  in 
■excess  of  the  ordinary  method.  A  sample  of  cotton  oil,  for  instance, 
gave  104'8  per  cent,  by  the  old  method,  and  150  per  cent,  by  the 
jnodified  process.  L.  de  K. 

New  Method  of  Fat  Analysis.  By  W.  Fahrion  (Chem.  Zeit.y 
1l7,  610). — The  author  has  modified  Hazura's  permanganate  process, 
«nd  operates  as  follows.  10  grams  of  the  fat  is  saponified  with 
10  grams  of  sodium  hydroxide  dissolved  in  dilate  alcohol.  After  the 
alcohol  has  been  expelled,  the  soap  is  dissolved  in  1  litre  of  water,  and 
heated  to  boiling.  According  to  the  iodine  number  of  the  fat,  10 — 25 
jgrams  of  potassium  permanganate,  dissolved  in  200 — 500  c.c.  of 
•water,  is  slowly  added,  and  the  boiling  is  continued  for  some  time. 
After  filtering,  the  solution  is  acidified  with  hydrochloric  acid,  and, 
when  quite  cold,  the  fatty  mass  is  collected  on  a  cloth,  well 
pressed,  and  then  treated  with  light  petroleum.  The  solid,  also  the 
nnoxidised,  portions  of  the  fat  pass  into  solution,  whilst  the  oxidation 
products  are  left  behind,  and  may  be  examined  afterwards.  In 
special  cases,  the  process  may  be  still  further  simplified.  To  test,  for 
instance,  for  linoleic  acid  in  a  non-drying  oil,  10  grams  of  the  sample 
is,  as  before,  oxidised  with  10  grams  of  permanganate.  The  fatty 
matter  separated  by  hydrochloric  acid  is  not,  however,  extracted 
with  light  petroleum,  but  boiled  with  about  1  litre  of  water.  The 
liquid  is  filtered  whilst  boiling  hot,  the  filtrate  is  rendered  alkaline, 
•concentrated  to  100 — 150  c.c,  and,  while  still  warm,  introduced  into 
;a  separating  funnel.  After  adding  a  slight  excess  of  hydrochloric 
-acid  and  cooling,  the  liquid  is  agitated  with  ether.  If  the  fat  contains 
oleic  acid  only,  a  clear  solution  is  obtained;  but  should  linoleic  acid 
•be  present,  a  white,  flocculent  precipitate  of  tetrahydroxystearic  acid 
"will  be  noticed.  The  author  has  proved  the  presence  of  linoleic  acid 
in  lard  by  this  process.  L.  de  K. 

Detection  and  Estimation  of  Neutral  Pats  in  Mineral  Oil. 
By  J.  Klimont  {Ghem.  Zeit.y  17,  543).- — The  author  recommends  the 
following  process  for  the  detection  and  estimation  of  small  quantities 
of  neutral  fats  in  mineral  oils.  15  grams  of  the  sample  is  saponified 
with  100  c.c.  of  a  10  per  cent,  alcoholic  solution  of  potassium  hydr- 
oxide in  a  400  c.c.  flask  attached  to  a  reflux  condenser.  After  heat- 
ing for  one  or  two  hours,  the  contents  are  cooled,  mixed  with  an 
■equal  bulk  of  water,  and  filtered  through  a  wet  filter.  The  filtrate  is 
then  exactly  neutralised  with  hydrochloric  acid,  and  agitated  in  a 
.  separating  funnel  with  light  petroleum.  The  watery  layer  will,  if  fat 
be  present,  contain  potash  soap,  and  consequently  give  a  flocculent 
precipitate  on  the  addition  of  calcium  chloride. 

The  same  process  is  suitable  for  a  quantitative  estimation  of  the 
fat.  The  aqueous  layer  is  concentrated  to  about  100  c.c,  and  preci- 
pitated with  calcium  chloride  solution.  The  precipitate  is  collected 
on  a  weighed  filter,  well  washed,  dried  at  110°,  and  weighed.  The 
whole  is  then  burnt  to  constant  weight,  and  the  residual  calcium 
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oxide  deducted  from  the  total  weight.  The  fatty  anhydride  is  then 
calculated  to  neutral  fat.  When  the  amount  of  fat  exceeds  5  per 
cent.,  the  process  is  no  longer  trustworthy.  L.  de  K. 

Analysis  of  Aniline  Oil.  By  H.  Reinhardt  (Ohem.  ZeiL,  17, 
413 — 414). — The  author's  process  is  based  on  the  facts  (1)  that  aniline, . 
•when  treated  with  nascent  bromine,  yields  a  tribromo- derivative, 
whilst  ortho-  and  para- tolui dine  give  dibromo-compounds ;  (2)  that 
when  oxalic  acid  is  added  to  a  hydrochloric  acid  solution  of  the  three 
amines,  the  paratoluidine  is  precipitated  first,  the  aniline  afterwards, 
and  the  orthotoluidine  not  at  all.  To  estimate  aniline,  or  the  joint 
toluidines,  or  a  mixture  of  the  two,  the  author  uses  a  solution  pre- 
pared by  dissolving  480  grams  of  bromine  and  336  of  pure  potassiani 
hydroxide  in  a  litre  of  water,  which  solution  must  be  well  boiled  to 
destroy  any  hypobromite,  and  finally  diluted  to  9  litres.  The  solu- 
tion is  best  standardised  by  means  of  pure  aniline  and  toluidine.  To 
carry  out  an  analysis  of  a  commercial  sample,  about  1*5 — 2  grams  is 
dissolved  in  100  c.c.  of  hydrobromic  acid  (sp.  gr.  1'45)  and  1000  c.c. 
of  water,  and  the  bromine  solution  is  then  run  in  from  a  burette  until 
a  drop  of  the  liquid  gives  a  bluish  spot  on  potassium  iodide-starch 
paper.  The  proportion  of  aniline  and  joint  toluidines  is  now  in- 
directly calculated  from  the  amount  of  bromine  absorbed. 

Or  100  grams  of  the  sample  is  mixed  w^ith  106  grams  of  hydro- 
chloric acid,  and  then  with  a  calculated  slight  excess  of  oxalic  acid 
dissolved  in  10  times  its  weight  of  water.  After  48  hours,  the  preci- 
pitated oxalate  is  collected,  and  slightly  washed.  It  is  then  decom- 
posed by  means  of  aqueous  potash,  and  the  liberated  oil  (para- 
toluidine and  some  aniline)  is  collected  and  weighed.  Any  aniline- 
is  then  estimated  by  the  bromine  process.  The  test  analyses  are  very 
satisfactory.  L.  de  K, 

Assay  of  Alkylanilines.  By  W.  Vaubel  (Chem,  Zeit.^  17, 
465 — 466). — The  author  recommends  the  following  process.  25 
grams  of  the  sample  is  mixed  with  50  c.c.  of  xylene,  and  when  the 
temperature  has  become  constant,  25  c.c.  of  acetic  anhydride  is 
added,  and  the  rise  in  temperature  is  noticed.  A  check  experiment  is 
now  made  with  25  c.c.  of  a  mixture  of  diethylaniline  and  aniline, . 
containing  as  much  of  the  latter  as  the  sample  shows  when  analysed 
by  Reverdin  and  De  la  Harpe's  process.  The  difference  in  the  two 
rises  in  temperature  is  put  down  to  the  presence  of  monethylaniline^ 
and  its  proportion  is  then  found  by  referring  to  the  author's  tables. 

L.   DS  K, 

Estimation  of  Hydrazine  in  Hydrazine  Salts.  .By  J.  Peter- 
sen {Zeit.  anorg.  Chem.,  5,  1 — 7) — The  oxidation  of  hydi^azine  by 
Fehling's  solution  results  in  the  elimination  of  the  total  nitrogen  in 
the  free  state.  This  fact  may  be  applied  to  the  estimation  of 
hydrazine  as  follows.  An  excess  of  Fehling's  solution  is  diluted  to 
about  60  c.c.  and  boiled  in  a  flask,  provided  with  a  two-holed  cork 
which  carries  a  delivery  tube  and  a  glass  rod,  until  all  the  air  has. 
been  expelled.      The  weighed  portion  of  the  hydrazine  salt  is  con- 
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tained  in  a  small  tube,  which  is  closed  at  one  end  and  has  its  open 
•end  thrust  into  the  bottom  of  that  hole  in  the  cork  which  carries  the 
glass  rod ;  when  the  air  has  been  expelled  from  the  flask  the  glass 
I'od  is  pushed  down,  and  the  small  tube  is  thus  thrust  into  the  flask. 
'The  nitrogen  is  rapidly  evolved  and  is  collected  in  a  measuring  tube, 
boiling  being  continued  until  the  expulsion  of  the  gas  is  complete. 
A  correction  of  y^  c*^*  ^^  made  for  the  air  retained  in  the  weighing 
tube. 

When  hydrazine  is  oxidised  by  potassium  permanganate  in  the 
presence  of  a  6 — 12  per  cent,  solution  of  sulphuric  acid,  the  reaction 
which  occurs  may  be  represented  by  the  equation  I7N2H4  +  130  = 
I3H3O  -r  I4NH3  +  ION'2.  For  direct  titration,  the  solution  contain- 
ing the  hydrazine  must  be  at  a  temperature  of  60 — 70°,  and  the  end 
of  the  reaction  must  be  taken  as  that  point  at  which  the  pink  colour, 
which  is  some  time  in  completely  fading,  becomes  darker  on  the 
addition  of  more  permanganate.  For  estimation  of  the  nitrogen 
evolved,  the  apparatus  described  above  will  serve  ;  the  hydrogen  salt, 
together  with  the  sulphuric  acid,  is  placed  in  the  flask,  and  the  solid 
permanganate  in  the  small  tube.  A  trace  of  oxygen  is  evolved  by 
the  rapid  ebullition  of  the  permanganate  with  the  sulphuric  acid,  so 
tliat  the  gases  are  collected  in  a  Bunte's  burette  and  this  oxygen 

•  absorbed  before  reading  the  volume  of  the  nitrogen.  The  estimation 
of  the  ammonia  is  effected  by  distillation  with  alkali  in  the  usual 
manner.  A.  G.  B. 

Detection  of  Alkaloids,  "  Saccliarin,"  and  Salicylic  acid.    By 

LiNDEMAN  and   MoTTEU  {Bull.  Soc.  Chim.,  [3],  9,  441 — 446). — The 
•authors  have  applied  the  principle  of  partition  of  a  dissolved  sub- 
stance  between   two   non-miscible    solvents    to   the   examination   of 
■organic  substances  and  liquids  for  alkaloids,  "saccharin,"  and  sali- 

•  cylic  acid. 

A  solvent  having,  in  comparison  with  water,  a  high  coefficient  of 
partition  is  employed.  The  liquids  are  carefully  placed  in  contact 
without  mixing  ;  if  the  aqueous  solution  be  turbid,  it  is  separated 
from  the  other  solvent  by  a  parchment  partition  to  avoid  the  intro- 
duction of  solid  particles  into  the  new  medium.      If  the  liquid  layers 

•are  arranged  so  as  not  to  be  thicker  than  1   cm.,  the   partition  is 

■complete  in  24  hours,  and  the  new  solvent  can  be  evaporated  off  and 

•its  residue  examined. 

The  examination  of  beer,  milk,  coffee,  foods,  and  the  body  of  a 
poisoned  dog  has  been  carried  out,  known  small  quantities  of  strych- 
nine being  introduced,  and  chloroform  employed  for  extraction. 
Similarly  morphine  has  been  determined  in  beer  and  urine  by  chloro- 
form and  by  amyl  alcohol,  quinine  in  beer  by  chloroform,  *'  saccharin  " 

'(benzoicsulphinide)  in  beer  by  ether,  and  salicylic  acid  in  wine  and 
beer  by  benzene.  W.  T. 

Volumetric  Estimation  of  the  Alkaloids  and  of  some  Metals. 
By  D.  ViTALi  {L'Orosi,  16,  181 — 186). — The  metals  copper,  mercury, 
-cadmium,  silver,  gold,  platinum,  antimony,  and  tin,  which  are  com- 
;pletely  precipitated  from   neutral  solutions   by  hydrogen  sulphide, 
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tind  whose  sulphides  are  insoluble  in  dilute  acids,  may  be  determined 
in  the  following  manner.  The  metallic  salt  (0'5 — 1"0  gram)  is  dis- 
solved in  distilled  water  (25 — 30  c.c),  the  solution  freed  from  air  by 
prolonged  boiling  and  precipitated  with  hydrogen  sulphide,  care 
being  taken  to  avoid  any  contact  with  the  air.  The  solution  is  then 
filtered,  the  precipitate  washed  with  boiled  water,  and  the  filtrate 
made  up  to  a  known  volume.  On  titrating  the  solution  with 
standard  alkali,  the  amount  of  acid  originally  combined  with  the 
metal  is  found,  and  hence  the  percentage  of  the  metal  itself  may  be 
deduced. 

Solutions  of  the  hydrochlorides  or  sulphates  of  the  alkaloids  may 
be  precipitated  with  silver  or  lead  nitrate  respectively,  and  the  metal 
estimated  in  the  precipitate  by  conversion  into  sulphide  as  described 
above.  A  simple  calculation  then  gives  the  proportion  of  acid  in  the 
alkaloidal  salt,  and  consequently  the  quantity  of  the  alkaloid  itself. 
Both  the  above  methods  give  good  results.  W,  J.  P, 

Titration  of  Morphine.  By  Cannepin  and  van  Eijk  (Bull.  Soc, 
CJiim.,  [3],  9,  437 — 441). — The  chief  sources  of  error  in  Portes  and 
Langlois'  method  have  been  obviated  by  following  the  process  de- 
tailed below.  The  original  method  gave  the  highest  and  most  con- 
cordant results  of  any  of  the  ordinary  processes.  The  most  important 
sources  of  loss  are — (1)  morphine  remaining  in  solution  on  precipita- 
tion, (2)  morphine  dissolved  in  the  wash  water,  (3)  morphine  not 
extracted  from  the  opium  sample  by  the  process. 

By  the  use  of  lime  (3)  is  rendered  very  small,  and  (2)  and  (1)  are 
largely  avoided  by  using  the  solutions  of  morphine  indicated  below. 

10  grams  of  opium  and  4  grams  of  slaked  lime  are  gradually 
intimately  mixed  with  100  c.c.  of  a  solution  of  0*805  gram  morphine 
hydrochloride  per  litre,  digested  for  half  an  hour,  and  filtered. 
20  c.c.  of  the  filtrate  is  evaporated  at  100°,  and  the  residue  weighed. 
50  grams  (plus  the  weight  of  solid  residue  from  half  the  opium,  in 
ail  about  52  grams)  of  the  filtrate  is  weighed  out,  and  shaken  up 
with  10  c.c.  of  ether  until  saturated ;  0'5  gram  of  ammonium  chlor- 
ide is  added,  the  whole  allowed  to  remain  two  hours,  and  then 
filtered ;  the  precipitated  morphine  is  thoroughly  washed  with  a 
saturated  solution  of  morphine  (0'42  gram  crystallised  morphine  per 
litre)  and  dried  at  98°.  The  precipitate  may  be  examined  polari- 
metrically  in  dilute  acetic  acid  solution,  or  titrated,  using  cochineal 
as  indicator.  W,  T« 

Coniine  and  Nicotine.  By  G.  Heut  (Arch.  Pharm.,  231, 376 — 378). 
— These  may  be  distinguished  by  adding  phenol phthale'in  and  chloro- 
form to  their  aqueous  solution  and  shaking  vigorously  ;  in  the  case 
of  nicotine,  the  colour  then  disappears  at  once ;  with  coniine,  it  is  per- 
manent. 

To  estimate  coniine  and  nicotine  in  the  presence  of  each  other,  dis- 
solve in  a  small  quantity  of  water,  with  addition  of  alcohol ;  to  50  c.c. 
of  the  solution,  add  5  drops  of  chloroform  and  1  drop  of  strong  solu- 
tion of  phenolphthale'in,  and  titrate  with  N/10  sulphuric  acid  until. 
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on  shnkinpr  vip^oronslj,  the  colour  disappears  ;  this  erives  the  coniine. 
To  determine  the  nicotine,  now  add  litmus,  and  continue  the  titration 
with  acid.  (The  colour  reaction  with  litmus  is  not  affected  by  chloro- 
form.) C.  F.  B. 

Rapid  Estimation  of  Caflfeine  in  Tea  and  Cofifee.  By  Gcillot 
(Chem.  Centr.,  1893,  i,  865 ;  from  Apoth.  Zeit.,  8,  132). — 5  grams  of 
finely-powdered  tea  is  boiled  for  20  minutes  with  100  c.c.  of  water, 
water  being  added  occasionally  during  the  boiling,  to  restore  the 
loss  caused  by  evaporation.  5  grams  of  lime  is  then  added,  and, 
after  the  boiling  has  been  continued  for  another  15  minutes,  the 
mixture  is  filtered  through  a  small  wet  cloth,  and  the  insoluble  matter 
again  boiled  with  50  c.c.  of  water,  this  operation  being  once  more 
repeated.  The  united  filtrates  are  now  put  into  a  500  c.c.  stoppered 
separatory  funnel,  and  agitated  three  times  in  succession  with  60  c.c. 
of ,  chloroform.  When  clear,  the  chloroform  is  drawn  off,  filtered 
through  cotton-wool,  and  evaporated  in  a  tared  dish. 

The  residual  caffeine  is  fairly  pure.  When  applying  the  process  to 
coffee,  this  must  be  coarsely  ground,  dried,  and  reduced  to  a  fine 
powder.  It  is  then  boiled  with  water  first  for  half  an  hour,  then 
again  twice  for  a  quarter  of  an  hour,  and  finally  treated  like  the  tea 
decoction.  L.  de  K, 

Separation  of  Theobromine  and  Caflfeine.  By  H.  Bkunxer  and 
H.  Leins  {Chem.  Centr.,  1892,  i,  802  ;  from  Schweiz.  Woch.  Pharm.,  31, 
85 — 87). — Sliss  extracts  the  raw  material  with  light  petroleum  to 
remove  caffeine  and  fatty  matter,  and  then  with  chloroform  to  dissolve 
the  theobromine.  The  authors  found,  however,  that  the  alkaloid 
obtained  in  this  way  is  not  pure,  but  reduces  an  ammoniacal  solution  of 
silver  nitrate,  whilst  the  pure  substance  yields  a  white  compound  of 
the  formula  C7H7AgN402. 

When  pure,  theobromine  may  be  separated  from  caffeine  by  means 
of  silver  nitrate.  About  0"2  or  0*5  gram  of  the  mixed  alkaloids  is 
dissolved  in  200  c.c.  of  water,  mixed  with  5  c.c.  of  ammonia,  and  boiled 
with  0*6  gram  of  silver  nitrate  until  the  ammonia  is  expelled.  The 
liquid  is  cooled  to  30°,  the  precipitate  collected  and  washed  with  water 
at  30°,  and  then  dried  at  110°.  L.  de  K. 

Estimation  of  Alkaloids.  By  A.  Grandval  and  H.  Lajoux  (/. 
Fharm.  [5],  28,  99—103  and  1^2— 166).— Estimation  of  Emetine  in 
Ip'ecacuanha  Boot. — The  powdered  root  is  extracted  with  a  mixture  of 
alcohol  and  ether  (3  :  8  parts),  rendered  ammoniacal  by  the  addition 
of  ammonia  solution  (2  parts),  and  washed  with  ether.  The  ethereal 
solution  is  agitated  with  a  little  dilute  sulphuric  acid,  separated,  and 
washed  until  free  from  alkaloid.  The  acid  solutions  are  mixed,  ren- 
dered alkaline  with  soda,  and  again  extracted  with  ether.  The  ethereal 
extract,  on  evaporation,  yields  the  alkaloid  in  a  nearly  pure  state. 

Such  alkaloids  as  emetine  and  sparteine  are  not,  as  sometimes 
supposed,  destroyed  by  the  dilute  acid  and  alkaline  solutions  used. 
Better  results  are  obtained  with  caustic  soda  than  with  carbonates  or 
bicarbonates.  . 
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'Estmiation  of  Cocaine  and  Separation  of  Cocaine  and  Ecgonine. — 
The  alkaloids  from  powdered  coca  leaves  are  extracted  as  above,  the 
acid  solution  being  washed  free  from  colouring  matters  with  ether 
before  adding  soda.  The  alkaloids  are  then  neutralised  bj  hy  drobromic 
acid,  and  powdered  potassium  bromide  added  to  saturation.  The  double 
bromide  of  cocaine  and  potassium  separates  out,  and  is  washed  free 
from  ecgonine  by  means  of  a  cold  saturated  solution  of  potassium 
bromide.  The  cocaine  is  then  obtained  in  the  crystalline  condition 
by  treatment  with  soda  and  extraction  with  ether. 

This  method  becomes  general  in  its  application  to  alkaloids  in- 
soluble in  ether,  provided  a  suitable  solvent  is  used. 

Estimation  of  Alkaloids  with  Previous  Separation  hy  Potassium 
Mercury  Iodide. — The  substance  is  treated  with  lead  acetate,  and 
extracted  with  water  until  the  washings  give  no  precipitate  with 
potassium  mercury  iodide ;  most  of  the  organic  acids  present  remain 
as  insoluble  lead  compounds,  together  with  much  of  the  colouring 
and  extractive  matter  and  a  large  proportion  of  the  proteids.  Dilute 
sulphuric  acid  is  added  to  the  solution  obtained,  and  the  lead  sulphate 
filtered  off ;  the  alkaloids  are  then  precipitated  from  the  filtrate  by 
means  of  potassium  mercury  iodide  ;  variable  amounts  of  albumin  and 
colouring  and  extractive  matters  also  coming  down.  After  standing 
some  time,  the  precipitate  is  collected  and  treated  by  one  of  the 
following  processes : — (1)  Potassium  cyanide  solution,  a  little  soda, 
and  ether  or  other  appropriate  solvent  are  well  shaken  with  the  pre- 
cipitate. The  ethereal  solution  is  caused  to  separate  from  the  emulsion 
produced,  by  the  addition  of  a  little  olive  oil,  and  is  then  treated  with 
sulphuric  acid  as  above;  this  acid  solution  is  washed  free  from 
adherent  olive  oil  by  agitating  it  with  ether,  and  is  then  treated  as 
above  with  soda  and  ether,  so  as  to  recover  the  alkaloids  in  the  free 
state.  In  this  process  the  mercury  is  dissolved  by  potassium  cyanide, 
hydriodic  acid  is  eliminated  by  soda,  and  the  freed  alkaloid  is  dissolved 
by  the  immiscible  solvent.  (2)  The  decomposition  of  the  precipi- 
tate is  accomplished  by  digestion  with  a  slight  excess  of  sodium 
sulphide,  and  the  extraction  of  the  freed  alkaloid  is  carried  out  as 
in  the  first  method.  The  latter  process  is  considered  preferable  by 
tbe  authors. 

Liquid  alkaloids,  in  general,  cannot  be  separated  by  this  method, 
but  sparteine  forms  an  exception  to  the  rule. 

Atropine  is  not  entirely  precipitated  by  potassium  mercury  iodide  ; 
hence  the  process  cannot  be  advantageously  employed  for  the  extrac- 
tion of  alkaloids  from  belladonna.  W.  T. 

Estimation  of  Resin  in  Soaps.  By  J.  Lewkowitsch  (J.  Soc.  Clipm. 
Ind.,  12,  503— 508).— The  author  (Abstr.,  1891,  509)  has  thoroughly 
investigated  Gladding's  original  silver  process  for  the  estimation  of 
resin  in  fatty  acid  mixtures ;  also  modifications  of  the  same  proposed 
by  Hiibl  and  Stadler  and  by  Grittner  and  Szilazi.  The  results,  as 
shown  by  the  tables,  prove  the  method  to  be  utterly  untrustworthy. 
The  process  recommended  by  Twitchell  (conversion  of  the  fatty  acids 
into  ethyl  compounds),  which  may  be  carried  out  either  gravimetrically 
or  volumetrically,  also  failed,  in  the  author's  hands,  to  give  anything 
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like  an  approximate  result.  This  method  is,  however,  comparatively 
new,  and  requires  further  independent  investigation  (compare  Abstr., 
1892i  389).  L.  de  K. 

Qualitative  Analysis  of  Coal-tar  Colouring  Matters.  By 
A.  G.  Green  (/.  Soc.  Cliem.  Ind.,  12,  3 — 7). — The  author  employs  a 
solution  of  tannin  for  distinguishing  between  acid  and  basic  colouring 
matters,  and  has  also  adopted  the  division  into  those  soluble  and  those 
insoluble  in  water.  The  chief  reagents  used  are  : — A  solution  contain- 
ing 10  per  cent,  of  tannin  and  lO  per  cent,  of  sodium  acetate ;  zinc 
dnst,  in  conjunction  with  hydrochloric  acid  or  ammonia ;  a  solution 
containing  1  per  cent,  of  chromic  acid  (for  basic  colours)  ;  a  solution 
containing  1  per  cent,  of  chromic  acid,  or  potassium  dichromate  and 
5  per  cent,  of  sulphuric  acid  (for  acid  colours). 

When  the  sample  is  soluble  in  water,  its  behaviour  towards  tannin 
is  first  ascertained,  and  the  liquid  is  next  reduced  by  zinc  dust  and 
hydrochloric  acid.  A  drop  of  the  now  colourless  liquid  is  put  on  to 
filter  paper,  and  mixed  with  a  drop  of  the  chromic  acid  solution.  This 
will  cause  diflFerent  colorations,  according  to  the  nature  of  the  dye, 
as  indicated  by  reference  to  the  author's  tables. 

Insoluble  colours  are  treated  with  weak  aqueous  soda,  and  reduced 
by  zinc  dust  and  ammonia.  If  the  soda  refuses  to  dissolve  the  colour, 
alcohol  must  be  used.  The  solution  is  then  further  examined,  as 
directed  in  the  special  table.  L.  de  K. 

Albumin  and  Sugar  in  Urine.  By  Benno-Laquer  (J.  Pharm. 
[5],  28, 134 — 135). — The  clear,  filtered  urine  is  heated  to  boiling,  and 
a  tenth  of  its  volume  of  nitric  acid  added  in  one  operation.  If  a 
flocculent  and  persistent  precipitate  forms,  the  urine  is  albuminous. 
To  the  clear  solution,  cooled  and  filtered  if  necessary,  10 — 20  drops 
of  Almen's  solution  is  added,  and  the  test  heated  again  for  1 — 2 
minutes.     Sugar  is  indicated  by  a  dark  brown  coloration. 

Almen's  solution  is  prepared  by  dissolving  4  grams  of  Rochelle 
salt  in  100  parts  of  a  10  per  cent,  solution  of  soda,  and  digesting  this 
liquid  with  2  grams  of  bismuth  subnitrate  until  mostly  dissolved. 
This  solution  indicates  glucose  more  readily  than  Fehling's  solution, 
and  is  not  affected  by  uric  acid  or  creatinine.  W.  T. 

Valuation  of  Hide  Clippings  for  Glue  making.  By  F.  Gaxtter 
(Zeit.  anal.  Ghem.,  32,  413 — 415). — For  this  purpose,  it  is  necessary 
to  estimate  the  insoluble  mechanical  impurities,  the  gelatin,  and  the 
soluble  constituents  which  are  not  gelatin.  The  first  are  ascertained 
by  boiling  the  substance  with  water  until  dissolved,  and  allowing  the 
solution  to  clarify,  when  sand,  &c.,  will  subside,  and  fat  will  rise  to 
the  surface.  The  clear  solution  from  100  grams  of  the  substance 
(boiled  with  1  litre  of  water  to  which  a  few  drops  of  soda  solution 
have  been  added)  is  made  up  to  2  litres,  and  20  c.c.  of  it  evaporated, 
dried  at  105°,  weighed,  and  incinerated.  This  gives  the  total  amount 
of  ash-free  organic  matter.  Another  10  c.c,  diluted  with  30  c.c.  of 
water  and  neutralised  with  acetic  acid,  is  treated  with  tannin  solution 
until   no   further   precipitation   takes   place,  and  then  made   up    to 
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100  c.c.  The  excess  of  tannin  is  removed  from  the  filtrate  by  hide 
powder,  and  the  amount  of  organic  matter  in  50  c.c.  is  then  ascertained 
as  above.     The  gelatin  can  be  calculated  from  the  difference. 

M.  J.  S. 

Discrimination  between  Genuine  and  Exhausted  Ginger. 
By  B.  Dyer  and  J.  F.  H.  Gileard  {Analyst,  18,  197— 200).— The 
authors  recommend  taking  the  alcoholic  extract,  after  first  extractiug 
the  sample  with  ether.  In  genuine  gingers,  it  ranges  from  2*1  to  3"8 
per  cent. ;  in  the  exhausted  samples,  from  0*8  to  1*4  per  cent.  They 
also  attach  great  value  to  the  constitution  of  the  ash,  which,  in 
genuine  samples  (excluding  sand)  ranges  from  3'1  to  4*1  per  cent., 
whilst,  in  exhausted  samples,  it  is  only  1-1  to  2*3  per  cent.  The  ash 
soluble  in  water  is  especially  important,  as,  in  genuine  samples,  it 
ranges  from  1*9  to  3  per  cent.,  whilst,  in  exhausted  samples,  it  is  0*2 
to  0'5  per  cent. 

The  authors,  whilst  not  denying  that  some  samples  of  ginger  may 
be  mixed  with  a  considerable  amount  of  exhausted  ginger  without 
fear  of  detection,  still  hope  that  their  process  will  be  useful  to  prove 
a  flagrant  adulteration  of  the  drug.  L.  de  K. 

Estimation  of  Fibre  in  Foods  by  means  of  the  Centrifugal 
Apparatus.  By  W.  Thorner  {Chem.  Zeit.,  17,  394— 395).— About 
1  gram  of  the  sample  is  freed  from  fatty  matter  by  means  of  ether. 
The  operation  is  conducted  in  a  special  tube,  which  is  rotated  for  a 
few  minutes  in  the  author's  centrifugal  machine.  The  ether  can  then 
be  poured  off  without  any  loss  of  insoluble  matter.  After  the  layer 
of  ether  has  been  removed,  the  tube  is  filled  with  dilute  sulphuric 
acid,  and  placed  in  boiling  water  for  30  minutes  to  cause  the  starchy 
matter  to  dissolve.  The  insoluble  matter  takes  a  long  time  to  settle, 
but  when  the  tube  is  placed  in  the  machine  and  rotated  for  four 
minutes  at  a  speed  of  2000  revolutions  per  minute,  the  residue  com- 
pletely separates  as  a  compact  mass  at  the  bottom  of  the  tube,  and 
the  supernatant  liquid  may  then  be  poured  on  to  a  weighed  filter. 
The  insolable  matter  is  then  treated  with  40  c.c.  of  hot  water  for  10 
minutes,  and  the  tube  is  once  more  whirled.  After  pouring  off  the 
washings,  the  fibre  is  heated  with  dilute  aqueous  potash  to  remove 
nitrogenous  matters  and  again  whirled. 

The  fibre  is  finally  transferred  to  the  filter,  well  washed  with  water, 
alcohol,  and  ether,  and  dried  to  constant  weight.  It  should,  of  course, 
be  tested  for  mineral  matter.  The  process  gives  very  concordant 
results,  and  with  a  moderate- sized  machine,  eight  estimations  may  be 
completed  within  three  or  four  hours.  ^     L.  de  K. 

Estimation  of  Silk  in  Fabrics.  By  F.  W.  Richardson  (/.  Soc. 
Chem.  Ind.,  12,  426 — 431). — The  author  recommends  the  following 
process: — 25  grams  of  crystallised  nickel  sulphate  is  dissolved  in 
500  c.c.  of  water ;  the  nickel  is  then  completely  precipitated  as 
hydroxide  by  sodium  hydroxide,  and  thoroughly  washed.  The  pre- 
cipitate is  rinsed  into  a  250-c.c.  flask  with  125  c.c.  of  water ;  the 
flask  is  then  filled  to  the  mark  with  ammonia  of  0*88  sp.  gr.,  and  well 
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shaken.     Silk  is  rapidly  dissolved  in  this  solution,  even  in  the  cold, 
whilst  cotton  and  wool  are  practically  insoluble. 

To  dissolve  silk  from  plush,  a  10  minutes'  boiling  under  a  reflux 
■condenser  is  required.  In  the  cold,  cotton  loses  0*4  pe^  cent. ;  on 
boiling,  08  per  cent,  of  its  weight.  L.  de  K. 
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Acetyl-l-phenylpyrazole,  constitution  of. 

i,  179. 
Acetylphtlialazone,  i,  372. 
Acetyl-a-succinylphenylhydrazine, 

i,  705. 
Acetyltetrahydroisoquinoline,  i,  529. 
Acrftyltrichlorocrotonic    acid,  trichlor-, 

i,  318. 
Acetyltrichloromethylcrotonic  acid,  di- 

and  tri-cliloro-,  i,  260. 
Acetyltriinethylammonium  salts,  i,  298. 
Acetyltriphenylphenol,  i,  219. 
Acetylurethane,  chlor-,  i,  129. 

dichlor-,  i,  129. 

trichlor-,  i,  129. 

Acetylxanthamide,  i,  129. 
Acetylxylenol,  Trans.,  110. 
Acetylxyloylformoxime,  i,  160. 
^•Achroglobin,  i,  60. 
7-Achroglobin,  a    new  respiratory  glo- 
bulin, i,  236. 
5-Achroglobin  from  the  blood  of  certain 

moUusca,  i,  615. 
Achroodextrin,  i,  127. 
Acid-amides,  action  of  thionyl  chloride 

on,  i,  553. 


Acid-chlorides,  action  of  zinc  ethide  on, 
i,  124. 

Acids,  active,  influence  of  metals  on  the 
specific  rotation  of,  Trans.,  296. 

affinity  of,  ii,  157. 

and   bases,    distribution    of,  in    a 

solution  containing  calcium,  magnes- 
ium, and  carbonic  and  sulphuric  acids, 
Trans.,  696. 

weak,  electrical  conductivity 

of  mixtures  of,  ii,  356. 

avidity  of,  in  aqueo-alcohollc  solu- 
tion, ii,  157. 

bibasic,   electrolytic  synthesis  of, 

i,  394. 

complex  inorganic,  ii,  378. 

estimation  of,  by  calcium  carbon- 
ate, ii,  342. 

fatty,  action  of  phosphoric  an- 
hydride on,  Trans.,  452. 

brominated,  action  of  alkali 

nitrites  on,  i,  65. 

preparation  of,  i,  65. 

estimation  of  insoluble,  ii,  308. 

substitution  in,  i,  64. 

vapour  pressures  of,  ii,  446. 

feeble,  relative  strengths  or  avidi- 
ties of,  Proc,  1893,  144. 

feebly      dissociated,      dissociation 

measurements  of,  ii,  62. 
free,  estimation  of,  in  presence  of 

acid  phosphates,  ii,  41. 

from  Baku  petroleum,  i,  209. 

from  beet  leaves,  ii,  85. 

gas-volumetric  estimation  of,  ii,  87- 

heat  of  dissociation  of,  ii,  259. 

heat  of  combustion  of,  ii,  59. 

in  beer,  estimation  of,  ii,  53. 

isomeric,  specific  gravities  of,  i,  11. 

occurring  in  petroleum,  i,  268. 

organic,  action  of  potassium  per- 
manganate on,  i,  251. 

behaviour  of,  at  high  temper- 

tures,  i,  512. 
coefficients     of     affinity    of, 

ii,  407. 
gas-volumetric     analysis    of, 

ii,  307. 
influence  of  boric  acid  on  the 

electrical     conductivity    of    aqueous 

solutions  of,  ii,  506. 
substituted,    electrolysis   of, 

i,  640. 
polybasic,   action   of  sulphur   on, 

in  presence  of  water,  ii,  205. 
unsaturated    fatty,   addition 

of  chlorine  to,  i,  142. 
standardising,  ii,  232. 

employment    of  borax  for, 

ii,  233. 

stereoisomeric,  electrolytic  con- 
ductivity of,  ii,  152. 
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Acids,  titration  of,  with  metallic  sodium, 
ii,  550. 

unsaturated,  formation  of  pyr- 
idine derivatives  from.  Trans.,  874. 

■ intramolecular    changes    in, 

i,  189. 

obtained  by  boiling  the  un- 
saturated iSy-acids  with  soda,  i,  688. 

Aconite  alkaloids,  Trans.,  443,  491, 
991,  994. 

Aconitine  aurochloride,  some  modifica- 
tions of,  Trans.,  994. 

a-aurochloride.  Trans.,  995. 

)3-aurochloride,  Trans.,  996. 

7-aurochloride,  Trans.,  997. 

— —  composition  of  commercial  speci- 
mens of.  Trans.,  491. 

■ conversion     of,    into     isaconitine, 

Trans.,  991. 

Acridine,  a  new,  i,  350. 

chlor-,  i,  650. 

Acridine-djes,  formation  of,  i,  470. 

Acridol,  i,  650, 

Acridone,  i,  649. 

Acridylpropionic  acid,  i,  350. 

Acrjlamide,  i,  695. 

Acrylic  acid,  preparation  of,  i,  548. 

Acrylic  anhydride,  i,  688. 

Acrylic  chloride,  i,  549. 

action    of,  on  alcohols   and 

phenols,  i,  688. 

Acrylonitrile,  i,  682. 
Adelite,  ii,  420. 

Adenine,  constitution  of,  i,  736. 
Adipm  ketone,  i,  555. 

from  wood  oil,  i,  556. 

Adipinketoxime,  i,  556. 
Adonite,  i,  481. 
Adonitol,  i,  291. 

Atiinities,  determination  of,  ii,  64. 
Affinity,  explanation  of,  ii,  2H6. 
Affinity -coetficients  of  aromatic  amido- 
sulplionic  acids,  ii,  450. 

of  organic  acids,  ii,  407. 

of  organic  bases,  ii,  407. 

' of  pyrroline  and  indole  acids, 

i,  42. 
Agave  Americana,  sugar  from,  i,  64. 
Agavose,  i,  64. 
Agriculture,     employment    of     ferrous 

sulphate  in,  ii,  142. 
Aguilarite,  ii,  214. 
Air,  amount  of  carbonic  anhydride  in 

the,  ii,  67. 

density  of,  ii,  515. 

estimation  of    small  quantities    of 

fire-damp  in,  ii,  487. 

expired,  toxic  action  of,  ii,  223. 

• of  buildings,  estimation  of  carbonic 

anhydride  in,  ii,  240. 
Alabandinefrom  Arizona,  ii,  578. 
Alban,  i,  225. 


Albene,  i,  225. 

Albumin,  alcohol  as    a    substitute  for, 

ii,  328. 
amount  of,  required  for  the  human 

body,  ii,  328. 
behaviour  of  hydrochloric  acid  to, 

i,  233. 
chromic  acid  as  a  reagent  for,  in 

urine,  ii,  200. 
deposition  of,  during  the  fattening 

of  full  grown  calves,  ii,  25. 

detection  of,  in  urine,  ii,  399,  610. 

■ production  of,  in  plants,  ii,  224. 

supposed  presence  of,  in  the  walls 

of  vegetable  cells,  ii,  180. 
transformation  of  the,  of  the  urine 

in  Bright's  disease,  ii,  30. 
Albuminuria,  carbonated,  ii,  221. 
Albumose,  cryoscopy  of,  i,  680. 

estimation  of,  in  peptone,  ii,  146. 

Albumoses  and  peptone,  i,  233,  741. 

diffusibility  of,  i,  234. 

nutritive  value  of,  ii,  539. 

Alcaptonuria,  ii,  82. 

Alchemilla  vulgaris,  analysis  of,  ii,  593. 

Alcohol,  action  of  sodium  on,  at  very 

low  temperatures,  ii,  113. 
and  water,  distillation  of  mixtures 

of,  ii,  347. 

as  a  substitute  for  albumin,  ii,  328. 

cryoscopic   behaviour  of  solutions 

of,  in  benzene,  ii,  110. 

ebulliscopic  analysis  of,  ii,  347. 

nutritive  value  of,  ii,  24. 

temperatures  of  maximum  density 

of  aqueous  solutions  of,  ii,  61. 

transmission  of,  to  milk,  ii,  219. 

Alcohols,  action  of  anhydrous  hydrogen 

fluoride  on,  i,  186. 
fatty,  action  of  zinc   chloride  on, 

i,  382. 
condensation    of,    with   aro- 
matic hydrocarbons,  i,  634. 
molecular    retractive    power 

of,  ii,  57. 

formation  of  benzoates  from,  i,  188. 

heats  of  combustion  of,  ii,  59. 

hydrates  of,  i,  291. 

in  fusel  oil,  i,  63. 

influence  of  the  constitution  of,  on 

the  velocity  of  etherification,  ii,  158. 
secondary,       ethereal       hydrogen 

sulphates  from,  i,  495. 
unsaturated,    acfion    of    mercury 

salts  on,  i,  450. 
Aldehyde  sulphite,  presence  of,  in  wine, 

ii,  189. 
Aldehydecollidine,   action    of    bromine 

on,  i,  43. 

oxidation  of,  i,  175. 

Aldehydes,  condensation  of  /3-benzoyl- 

phenylhydrazine  with,  i,  86. 
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Aldehydes,  condensation  of,  with  amido- 
phenols  and  amidophenyl  ethers,  i,  78. 

fatty,  condensation  of,  with  cyan- 
acetic  acid,  i,  455. 

from  terpenes,  i,  360. 

heats  of  combustion  of,  ii,  59. 

physiological  action  of,  ii,  584. 

Aldoximes,  aromatic,  action  of  isocyan 
ates  on,  i,  707. 

isomeric,    action    of    phenylhydr 

azine  on,  i,  87. 

molecular  refraction  of,  ii.  401. 

■  paraffinic,    isomerism    of,    Peoc 

1893,  76. 

physiological  action  of,  ii,  584. 

stereoisomeric,  hydrochlorides  of, 

i,  411. 

o-  and  )8- Aldoximes,  discrimination  be 
tween,  i,  87. 

Aldureides  of  ethylic  acetoacetate  and 
ethylic  oxalacetate,  i,  645. 

Algae,    fixation    of    free    nitrogen    by 
ii,  336. 

Alizarin,   amido-,    action   of    formalde 
hyde  on,  i,  573. 

benzenesulphonate,  i,  478. 

methyl  ether,  Teans.,  1164,  1174 

preparation   of,    from   chay    root 

Trans.,  1162. 

Alizarin-blue-green,  i,  671. 

Alizarin -green,  i,  671. 

Alizarin-indigo-blue,  i,  671. 

Al'vachloroT)hyll,  i,  41, 

Alkali  arsenites,  volumetric  estimation 
of  the  alkalis  in,  ii,  598. 

metals,  method  of  obtaining  per- 
sistent spectra  of,  Trans.,  139. 

ultra-red  spectra  of,  ii,  313. 

salts,  electrolysis  of,  ii,  441. 

-^ molecular    volumes    of    dis- 
solved, ii,  264. 

toxicity  of  certain,  ii,  179. 

Alkalimetry,  gas-volumetric,  ii,  91. 

use   of  potassium  tetroxalate   in, 

ii,  233. 

Alkalis,     estimation     of,     in     silicates, 
ii,  436. 

standardisation  of,  ii,  232. 

Alkaloid,    deliquescent,    from   Lupinus 
albiis,  i,  739. 

from  CorydaUs  cava,  Trans.,  485. 

Alkaloids,  detection  of,  ii,  606. 

estimation  of,  ii,  608. 

of  aconite.  Trans.,  443,  491,  991, 

994. 

of  cod  liver  oil,  ii,  290. 

of  Gelsemium  sempervirens,  i,  614. 

of  the  Papaveraceee,  i,  490. 

of  the   seeds    of    Lttpinus   albus, 

i,  379. 

volumetric  estimation  of,  ii,  146, 

199,  252,  606. 


Alkylamines,  compounds  of,  with  water, 
Trans.,  141. 

Alkylanilines,  assay  of,  ii,  605. 

Alkylic  acetocyanacetates,  condensation 
of,  with  phenol,  i,  456. 

benzeneazocyanacetates,  i,  465. 

carbamates,  action  of  thionyl  chlor- 
ide on,  i,  696. 

iodides,  action  of  hydrazine  hydr- 
ate on,  i,  411. 

tartrates,  i,  73. 

Aikylorthodiamines,  i,  199. 

Allenylallylene,  i,  239. 

Allium  cepa,  essential  oil  of,  i,  104. 

sativum,  essential  oil  of,  i,  103. 

AUocinchonine,  i,  738. 

Alloxan,  thermochemistry  of,  ii,  361. 

Alloxan-derivatives,  action  of  orthamido- 
ditolylamine  on,  i,  324. 

Alloxanylorthamidoditolylamine,  i,  325. 

Alloys  of  tin  and  iron,  ii,  211. 

separation  and  estimation  of  tin, 

antimony,  lead,  and  copper  in,  ii,  95. 

ternary,  ii,  15,  415,  522. 

Allyl  and  propenyl  derivatives,  thermo- 
chemistry of  isomeric,  ii,  153. 

Allylene,  heat  of  combustion  of,  ii,  444. 

AUylic  alcohol,  action  of  mercuric  chlor- 
ide on,  i,  450. 

heat  developed  by  the  union 

of  bromine  with,  ii,  444. 

molecular  weight  of,  in  the 

liquid  state,  Trans.,  11u3. 

bisulphide,  i,  104. 

bromide,    heat   developed   by  the 

union  of  bromine  with,  ii,  444. 

thiocarbimide,  molecular  weight  of, 

in  the  liquid  state.  Trans.,  1100. 

Allylideneortharaidobenzylic  alcohol, 
i,  23. 

Allylindolecarboxylic  acid,  i,  704, 

r-AUylmentliylthiocarbamide,  i,  725. 

Allylmesitylthiocarbamide,  i,  32. 

Allylmethylethylcarbinol,  i,  544. 

Allylmethylhexylcarbinol,  i,  544. 

Allylmethylindole,  i,  704. 

Allylmethylindolecarboxylic  acid,  i,  704. 

Allylparatolylhydrazine,  i,  704. 

Allylphenylhydrazine,  unsymmetrical, 
derivatives  of,  i,  704. 

Allylphenylhydrazone,  thionyl-,  i,  704. 

AUylpropenyls,  stereoisomeric,  i,  238. 

Allylpropyl  bisulphide,  i,  104. 

Allvltolylhydraziue,  derivatives  of, 
i,  704. 

Alternaria  tenuis,  fixation  of  nitrogen 
by,  ii,  430. 

Alum,  absorption  of  radiant  heat  by, 
ii,  5. 

Alumina,  action  of  a  high  temperature 
on,  ii,  167. 

preparation  of,  ii,  324. 
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Aluminates,    alkali,    decomposition   of, 
by  carbonic  anhydride,  ii,  279. 

decomposition  of,  in  presence 

of  alumina,  ii,  278. 
Aluminium    amalgam,     action     of,    on 
ethylic  iodide,  i,  622. 

and  its  alloys,  assay  of,  ii,  48. 

apparatus  in  the  laboratory,  ii,  162. 

behaviour    of,    towards    mercuric 

salts,  ii,  376. 

chloride,  preparation  of,  ii,  11. 

synthesis  with,  i,  505,  718. 

cliromium,  and  iron,  separation  of, 

ii,  49. 

estimation     of,     in     bone     black, 

ii,  498. 
—  -  estimation   of,  in  ferroaluminium, 
ii,  96,  243,  391. 

estimation  of,  in  steel,  bronze,  &c., 

ii,  49,  243. 

estimation  of  silicon  in,  ii,  48. 

incomplete  oxidation  of,  li,  572. 

iron,  manganese,  zinc,  and  calcium, 

separation  of,  ii,  600. 

phosphate,  natural,  formation  of, 

ii,  537. 

precipitation    of,    in    presence   of 

lithium,  ii,  95. 

separation  of  iron   from,   ii,  304, 

346. 

spectrum  of,  ii,  313. 

sulphide,  preparation  of,  ii,  169. 

sulphite,  basic,  ii,  456. 

Tolatilisation  of,  in  the  electric  arc, 

ii,  508. 
Aluminium -bismuth -silver  alloys, 

ii,  416. 
Aluminium-bismuth-tin  alloys,  ii,  415. 
Aluuiinium-lead-silver  alloys,  ii,  416. 
Aluminium-lead-tin  alloys,  ii,  415. 
Alums,  anhydrous,  isomorphism 

amongst,  ii,  572. 
Amalgams,  influence  of  friction al  elec- 
tricity on  the  formation  of,  ii,  441. 
Amalic      acid,      thermochemistry      of, 

ii,  361. 
Amaric  amide,  i,  590. 
Amethylcamphonitroketone,  derivatives 

of,  i,  109. 
— -  tinctorial  properties  of,  i,  110. 
Amides,  action  of  thionyl  chloride  on, 
i,  553. 

halogen  substitutioii  products  of, 

i,  388. 

heats  of  combustion  of,  ii,  59. 

Amido-acids,    heats   of   combustion  of, 

ii,  59. 
Amidoazobenzene,  thionyl-,  i,  517. 
Amidosulphonic    acids,    affinity    coeffi- 
cients of,  ii,  450. 
Amidoximes,  action  of  benzenesulphonic 
chloride  on,  i,  332. 


Amidoxylic  acids,  i,  502. 

Amines,  action  of  alkylic  iodides  on, 
i,  128. 

action  of  metaphosphoric  acid  on, 

i,  452. 

aromatic,     action      of    phophorus 

oxychloride  and  thiochloride  on, 
i,  323. 

bromination  of,  i,  705. 

benzenoid,  relations  between  con- 
stitution and  physical  constants  in  the 
case  of,  Pkoc,  1893,  41. 

conversion  of,  into  diazoimides  by 

the  means  of  azoimide,  i,  202. 

cryoscopic   behaviour  of    acetates 

of,  i,  667. 

heats  of  combustion  of,  ii,  59. 

molecular  depression  of  the  freez- 
ing point  of  water  produced  by, 
TRA^s.,  185. 

Ammonia,  action  of,  on  hypochlorites, 
ii,  317. 

action  of,  on   metallic    sulphates, 

ii,  118. 

action  of  sulphuric  acid  on,  at  very- 
low  temperatures,  ii,  113. 

and    methylamines,     analysis     of 

mixtures  of,  ii,  104. 

compounds  of,  with  water,  Tbans., 

141. 

detection  of,  with  Nessler's  reagent, 

ii,  301. 
freezing   points  of    aqueous   solu- 
tions of.  Teaks.,  181. 

in  rain,  ii,  548. 

liquid,  specific  heat  of,  ii,  258. 

occurrence  of,  in  the  stomach  con- 
tents, ii,  177. 
— —  reactions  of,  at  low  temperatures, 

ii,  469. 
Ammonio-metallic    compounds,   consti- 
tution of,  ii,  379. 

cryoscopy,  &c.,  of,  ii,  156. 

Ammonium  chloride,  non-formation  of, 
from  dry  ammonia  and  hydrogen 
chloride,  ii,  463  j  Peoc,  1893,  129, 
165. 

chromates,  ii,  17. 

dextroethoxysuccinate,         Tbans., 

236. 

dextrometlioxy8uccina4«s,  Tbans., 

225. 

glycerate,    active     and     inactive, 

Tkans.,  304. 

hydrogen     dextroethoxysuccinate, 

Teans.,  231. 

laevomethoxysuccinate, 

Teans.,  338. 

hydrosulphide,  Peoc,  1893,  178. 

lead  chlorides,  ii,  523. 

haloids,  ii,  523. 

magnesium  urate,  ii,  99. 
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Ammonium  molybdosulphite,  ii,  530, 

nitrite,    influence    of     electrolytic 

dissociation  on  the  decomposition  of, 
in  aqueous  solution,  ii,  155. 

permanganate,  ii,  325. 

persulphate  as  an  oxidising  agent, 

i,  640. 

preparation  of,  ii,  51fi. 

plumbichloride,  ii,  415,  523. 

seleniobromide,  ii,  318. 

sulphate  and  sodium  nitrate,  rela- 
tive value  of,  as  manures  for  barley 
and  oats,  ii,  523. 

detection   and    estimation  of 

thiocyanates  in,  ii,  55f5. 

sulphide,  oxidation  of  solutions  of, 

Peoc,  1893,  178. 

sulphides  andpolysulphide8,PBOC., 

1893,  178. 

tetrichromate,  ii,  528. 

tViiocyanate,  estimation  of,  in  nitro- 
genous manures,  ii,  347. 

thermochemistry  of,  ii,  359. 

trithionate,  i.  703, 

Amygdalin,  behaviour  of,  in  the  organ- 
ism, ii,  329. 

Amylamide,  bromyl-,  i,  305. 

Amylamine,  t-brom-,  i,  10. 

freezing  point  of  aqueous  solutions 

of.  Trans.,  179. 

tertiary,    action   of  tertiary  butyl 

iodide  on,  i,  12S. 

thionyl-,  i,  504. 

Amylaniso'il,  i,  563. 
Amylase,  ii,  587. 
Amylbenzene,  i,  543. 

■  Amylene,  action  of  nit;rosyl  chloride  on, 
Trans.,  482. 

behaviour   of,  with  zinc  chloride, 

i,  382. 

commercial,  composition  of,  i,  381. 

critical  temperature  of,  ii,  446. 

formation   of  amylic  salts  by  the 

action  of  acids  on,  i,  449. 

hydrate,  influence  of,  on  meta- 
bolism, ii,  543. 

magnetic  rotation  of,  ii,  442. 

"  mixed,"  alcohol  and  other  pro- 
ducts from,  i,  141. 

Amyleneglycol,  new,  i,  541. 

Amylenes,  hydration  of,  i,  61. 

Amylic  alcohol,  active,  preparation  of, 
from  fusel  oil,  Tbans.,  1130. 

specific    volume   and 

thermal  expansion  of,  Teans.,  282. 

fourth  primary,  i,  542. 

inactive,  specific  volume  and 

thermal  expansion  of,  Teans.,  281. 

magnetic  rotation  of.  ii,  442. 

molecular  weight  in  the  liquid 

state,  Teans.,  1102. 
normal,  i,  542. 


Amylic    ether,    magnetic    rotation    of, 

ii,  442. 

pyruvate,  i,  627. 

trichloracetate,  i,  450. 

Amyloid,  i,  447. 

vegetable,  i,  127. 

Amyloid-substance,  i,  288. 
Amylphenol  [1:4],  i,  215. 

tertiary,  i,  563. 

Amylpseudonitrol,  i,  243. 
Amylthionamic  acid,  i,  505. 
Anaesthesia,     gases     of    blood    during, 

ii,  540. 
"Analgen,"  isomerides  and  congeners 

of,  i,  606. 
Analysis,  electrolytic,  electromotive  force 

in,  ii,  506. 

electrometric,  ii,  387. 

quantitative,  by  electrolvsis,  ii,  391, 

496. 
volumetric,  u?e  of  potassium  hydro- 
gen tartrate  in,  ii,  144. 
Andirine,  i,  182. 
Andropogon    schoenanthus,    essence    of 

i,  664. 
Anemonin  and  its  occurrence,  i,  727. 
Anethoil,  thermochemistry  of,  ii,  154. 
Angelic  acid,  brom-additive  products  of, 

i,  135,  155,  188. 

constitution  of,  i,  141. 

dibromide,  i,  136. 

— ' index    to  the    literature   of, 

i,  10. 

preparation  of,  i,  135. 

Anglesite  associated  with  boleite,  ii,  326. 
Anhydrides,  action  of  alkali  alkyloxides 

on,  i,  362. 
— —  heats  of  combustion  of,  ii,  59. 
Anhydrite   as    a   sublimation    product, 

ii,  18. 
Anhydroecgonine,  constitution  of,i,  377. 

ethyl  ether,  derivatives  of,  i,  378. 

Anhydromuscarine,  i,  297. 
Anilides  which  exist   in  two  modifica- 
tions, i,  511. 
i8-Anilidoacrylic  acid,  i,  565. 
Anilidobenzeneindone,  i,  266. 
Anilidobenzeneinduline,  i,  266. 
7-Anilidobutyronitrile,  i,  9. 
Anilidoh  y  dro  x  y  diketotetrahy  d  ronaph- 

thalene,  i,  221. 
a-Anilido-a-hydroxynaphthaphenazine, 

i,  357. 
B2-4-AniUdoinduline,  i,  335. 
Nt;2"2'-Anilido-ai8-isorosinduline,  i,  336. 
o-Anilido-a-ketoindene,  pentachlor-, 

i,  345. 
Anilidomethyleneglutaconic  acid,  i,  402. 
Anilidonaphtliaquinonedianil,  i,  338. 
oj8-Anilidonaphthindone,  i,  338. 
o^-Nt2-4-Anilidonaphthindone,  i,  337.  * 
a)8-Nt2-4-Anilidonaphthindu]ine,  i,  337. 
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w-Anilidoparatiitroplienetoil,  i,  328. 

m-Ani]idoparanitroplienol,  i,  328. 

m-Anilidoparaphenetidine,  and  its  de- 
rivatives, i,  328. 

N't2-2'-Anilidophenyl-o/3-i3orosinduline, 
i,  33fi. 

ojS-Anilidoplienylnaphtliyliiiduline, 
symmetrical,  i,  338. 

Anilidophenylquinonediimide,  i,  266. 

Anilidoquinoneplienylimide,  i,  267. 

AnUidosalicylie  acid,  i,  211. 

diamido-,  i,  211. 

dinitro-,  i,  211. 

nitramido-,  i,  211. 

Anilidosuccinic  acid,  dinitroso-,  i,  565. 

Aniline,  action  of  ammonium  hydrogen 
sulphate  on,  i,  411. 

action   of   hydrogen   peroxide   on, 

i,  197. 

and  its  homologues,  relations  be- 
tween constitution  and  physical  con- 
stants with,  Proc,  1893,  41. 

bromosalicylate,  i,  211. 

chlorohrom-  [2:5],  i,  321. 

direct  conversion  of,  into  nitro- 
benzene, i,  323. 

gallate,  i,  167. 

hydrogen  malate,  i,  264. 

methylaniline  and  dimethylaniline, 

estimation  of,  i,  23. 
■ molecular  weight  of,  in  the  liquid 

state,  Trans.,  1101. 

oil,  analysis  of,  ii,  605. 

thionyl-,  i,  515. 

chloro-,  i,  515. 

Anilineazoquinol,  i,  571. 

paranitro-,  i,  571. 

Anilines,  monobromo-,  isomeric,  i,  21. 

thermochemistry  of,  i,  22. 

thionyl-,  chloro-,  bromo-,  iodo-,  and 

nitro-derivatives  of,  i,  515. 
Anilpapaverinic  anilide,  i,  181. 
Animals,  peptonised,  gaseous  tension  in 

the  blood  and  serum  of,  ii,  131. 
Animal-tissues,    complete  process  of  re- 
duction occurring  in,  ii,  544. 
Anisaldehydephenolparathionamic  acid, 

i,  517. 
a-^- Anisaldoxime,  action  of  phenylhydr- 

azine  on,  i,  87. 
a-Anisaldoxime   ethyl   ether,   action  of 

phenylhydrazine  on,  i,  88. 
Anisaldoximes,   action   of  hydrochloric 

acid  and  ammonia  on,  i,  411. 
Anisic  acid,  thioanilide  of,  i,  154. 
Anisidine,  orthothionyl-,  i,  517. 
Anisoil,  action  of  cinnamic  chloride  on, 

i,  164. 
action  of  phenylthiocarbimide  on, 

i,  154. 

preparation  of,  i,  639. 

■         thermochemistry  of,  ii,  154. 


Anisolines,  i,  274. 

Anisvl   phenyl   ketone,  liydrazones  of, 

i,  208. 
Anisylphenyl    ketoohloride,    action    of 

amidodimethylaniline  on,  i,  409. 
Anniversary  meeting,  Trans.,  739. 
Anthracene  series,  Friedel- Crafts  reac- 
tion in  the,  i,  358. 
Anthragallol  dimethyl  ethers,  Trans., 

1163,  1168,  1172. 

methyl  ether,  Trans,,  1170. 

Anthrapurpurin       benzenesulphonate, 

i,  478. 
Anthraquinolinequinone,     hydroxy-de- 

rivatives  of,  i,  670. 
Antimony,  action  of  hydrochloric  acid 

on,  ii,  126. 

ammonium  fluoride,  ii,  373. 

and  copper,  simultaneous  precipi- 
tation  of,   by   the   galvanic  current, 

ii,  72. 

chlorosulphides,  ii,  533. 

copper,    and   tin,    analysis   of   an 

alloy  of,  ii,  242. 
lead,  and  tin,  separation  of, 

ii,  95. 

detection  of,  ii,  192. 

electrolytic  estimation  of,  ii,  95. 

electrolytic   separation   of    copper 

from,  ii,  495. 

estimation  of,  ii,  90. 

estimation  of,  in  alloys,  ii,  95. 

iodosulphides,  ii,  533. 

separation  of  arsenic  from,  ii,  186, 

600. 
trioxide,  action  of  potash  and  soda 

on,  ii,  171. 

estimation  of,  ii,  90. 

trisulphide,  black,  ii,  473. 

volumetric  estimation  of,   ii,  492, 

554. 
Antimony-bismuth-zinc  alloys,  ii,  522. 
Antimony-lead-zinc  alloys,  ii,  522. 
Antimonyl  potassium  tartrate,  stability 

of  standard  solutions  of,  ii,  600. 
Antiseptics,  influence  of,  on  fermenta- 
tion, ii,  32. 
Apiole,  thermochemistry  of,  ii,  154. 
Apoatropine,  belladonine,  and  atropine, 

the  relation  between,  i,  491. 
Apocinchene,    oxidation    products     of, 

i,  376. 
Apocinchonine,  i,  678. 

hydrochloro-,  i,  678. 

Apocotinine,  i,  444. 
Apoisocinchonine,  i,  677. 

hydrochloro-,  i,  677. 

Aposafranine,  i,  613. 

Apparatus  of  aluminium  for  laboratory 

use,  ii,  162. 
Apples,      chemical      composition      of. 

ii,37. 
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Apricots,  Californian,  analyses  of,  ii,  140, 

591. 
Arabin,  i,  295. 

mononitrate,  i,  294. 

dinitrate,  i,  294. 

c?-Arabino8e,  i,  293. 

i-Arabinose,  i,  294. 

Z-Arabinoseoxime,  i,  294. 

Ai-agonite,      heat     of     formation     of, 

ii,  259. 
Aromatic  alkyl  ketones,  i,  162. 

iodochlorides,  i,  149. 

silicates,  action  of  phosphorus  oxy- 

chloride  on,  i,  74. 
sulphonic    acids,    constitution    of 

the  iodides  of,  i,  269, 
Arsenates     and     arsenites,     action     of 

sulphur  and  water  on,  ii,  205. 

crystalline,  ii,  273. 

precipitation    of,    by    ammonium 

molybdate,  ii,  45. 
Arsenic    acid,    Fleitmann's    test    with, 

Teans.,  884. 
Arsenic   and   antimony,   separation   of, 

ii,  186,  600. 

caesium  haloids,  ii,  572. 

chloride,  melting  point  of,  ii,  357. 

chlorosulphides,  ii,  533. 

detection  of,  ii,  192. 

estimation  of,  ii,  299. 

improvements  in  Keinsch's  test  for, 

Trans.,  886. 
iodide,  solubility  of,  in  methylenic 

iodide,  ii,  378. 

iodosulphides,  ii,  533. 

precipitation  of,  as  pentasulphide, 

ii,  186. 
quantitative    conversion    of,    into 

hydrogen  arsenide,  ii,  186. 

rubidium  haloids,  ii,  572. 

separation     of,     from    antimony, 

bismuth,  cadmium,  and  lead,  ii,  186. 

sublimation  of,  ii,  570. 

■'         trisulphide,  abft)rption  and  physio- 
logical action  of,  ii,  583. 

volumetric  estimation  of,  ii,  554. 

Arsenical  pyrites,  ii,  418. 

Arsenious  anhydride,  action  of,  on  the 

animal  organism,  ii,  136. 
compounds  of,  with  eeesium, 

potassium,     and     rubidium    haloids, 

'ii,  572. 
compounds  of,  with  sulphuric 

anhydride,  ii,  66,  459. 

estimation  of,  ii,  90. 

transformations    of,    in    the 

organism,  ii,  583. 
Artenites,  alkali,  volumetric  estimation 

of  the  alkali  in,  ii,  598. 
Artemisia  gallica,  occurrence  of  betaine 

and  choline  in,  ii,  485. 
Artichokes,    Jerusalem,    alcoholic    fer- 


mentation     of,      with     pure    yeast, 

ii,  482. 

carbohydrates  of,  i,  617. 

Asarone,  tliermochemisti-y  of,  ii,  154. 
Ash  of  plants,  estimation  of  fluorine  in, 

ii,  234. 
Asparagine,  nutritive  value  of,  ii,  27, 177. 

physiological  action  of,  ii,  27. 

Asparagus    root,    reserve     proteid    of, 

ii,  431. 
Aspergillus  niger,  fixation  of  nitrogen 

by,  ii,  429, 
Aspidium  jilix  mas,   ethereal  oil  from 

the  root  of,  i,  625. 
Assay  of  gold  bullion,  limits  of  accuracy 

attained  in,  Tbans.,  700. 
Astochite,  ii,  421. 
Asymmetry,  product  of,  ii,  561. 
Aticonic  acids,  i,  691. 
Atmospheres,  speed  of  vaporisation  of 

compounds  in  different,  ii,  564. 
Atomic      refraction      of      phosphorus, 

ii,  353. 
of  the  elements  with  respect 

to  sodium  light,  ii,  253. 
Atomic   weight,    determination   of,   by 

the  method  of  limit,  ii,  316. 
determinaitions,  collective  dis- 
cussions of,  Tkans.,  37. 
from  the  time  of  Berze- 

lius  to  that  of  Stas,  Teaxs.,  22. 
from    1860    lo    1881, 

Tbans.,  37. 
list  of  papers  by    Stas 

on,  Teans.,  36. 
methods  desirable  to  be 

pursued  in,  Teans.,  46. 
■■ sinue  1882,  list  of  papers 

on,  Teans.,  38. 
general  method  for  the  calcu- 
lation of,  from  the  data  of  a  chemical 

analysis,  ii,  317. 

of  barium,  ii,  463. 

of  boron,  ii,  207  ;    Teans., 

209. 

of  cadmium,  ii,  168. 

of  carbon,  ii,  165. 

of  cobalt,  ii,  469,  574. 

of  contained  metals,  and  the 

magnitude   of  the  angles  of  crystals 

of    isomorphous     series,     connection 

between,  Teans.,  337. 

of  copper,  ii,  12. 

of  lead,  Stas's  determinations 

of,  ii,  277. 

of  nickel,  ii,  212,  469,  574. 

of  oxygen,  ii,  163. 

. of  palladium,  ii,  73,  284. 

of  thallium,  ii,  322. 

— —  weights,  new  system  of,  ii,  267. 
— —  of  the  elements,  early  history 

of  investigation  as  to,  Teans.,  16. 
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Atomic  weights,  Stas'  determinations  of, 
ii,  451 ;  Trans.,  24. 

Atoms,  speeific  heat  and  mechanical  con- 
stitution of,  ii,  59. 

the  measurement  of   the   relative 

masses  of  the,  of  the  chemical  ele- 
ments, Tbans.,  1. 

Atropine,  apoatropine,  and  belladonine, 
relation  between,  i,  491. 

effect   of,    on    the    action   of    the 

kidney,  ii,  542. 

physiological  action  of,  ii,  222. 

Augite  in  a  Minnesota  gabbro,  ii,  78. 

Augites,  ii,  130. 

Auramines,  i,  472. 

AurochlorocafPeme,  Teans.,  201. 

Aurosoauric  chloride  and  bromide,  ii,  126. 

Avidities  of  some  compounds  of  weak 
acid  character,  Pboc,  1898,  144. 

Avidity  of  acids  in  aqueo-alcoholic  solu- 
tion, ii,  157. 

AzelaTc  acid,  ketone  from,  i,  558. 

— ■ synthesis  of,  i,  695. 

Azine  dyes,  synthesis  of,  i,  15. 

Azines,  ammonium  derivatives  of,  i,  282. 

from     dihydroxydiketotetrahydro- 

naphthalene,  i,  356. 

of    the   lapachol  group,  Trans., 

1376. 

Azoallyltolyl,  i,  704. 

Azobenzene,  origin  of  colour  in,  Proc, 
1892,  194. 

pariodo-,  reduction  of,  i,  330. 

om-Azobenzenedicarboxylic  acid,  i,  210. 

Azobenzeneinduline,  amido-,  i,  335. 

4-Azobenzenepyrazolone,  i,  428. 

Azobenzenepyrazolonecarboxylic  acid, 
i,  367. 

Azobenzoic  acid,  action  of  phosphoric 
chloride  on,  i,  165. 

Azobenzyl  alcohols,  ortho-  and  para-, 
i,  201. 

Azocarmine,  i,  339. 

Azo-compounds,  heats  of  combustion  of, 
ii,  59. 

meta-,  Peoc,  1893,  126. 

mixed,  i,  84. 

nitramido-     and     nitrohydr- 


oxy- 


i,  570. 

—  of  the  ortho-series.  Trans., 


923. 

ortho-,     constitution      of. 

Trans.,  936. 

reduction  products  of,  i,  327. 

■o-Azodibenzylaniline,  i,  201. 
o-Azodibenzylparatoluidirie,  -,  i,  201. 
Azo-group,  intramolecular  formation  of, 

i,  201. 
Azoimide,  formation  of,  from  aromatic 

azoimides,  i,  90. 

new  synthesis  of,  i,  463. 

preparation  of,  ii,  372. 

VOL.  LXIV.  ii. 


Azosulphonic     acids,     nitramido-     and 
nitrohydroxy-,  preparation  of,  i,  570. 
jp-Azotoluene,  preparation   of,   Trans., 

1  ^C)Q 


Azoxybenzoic  acids,  i,  164. 


action  of  phosphoric  chloride 
on,  i,  165. 


B. 


Bacillus  pluviatilis,  ii,  83. 

radicicola,  fixation  of  nitrogen  by, 

ii,  588. 
Bacteria,  fixation  of  nitrogen  by,  ii,  429. 
leguminous,  power  of  propagation 

of,  in  a  soil,  ii,  32. 

of  the  stomach,  ii,  223. 

Bacterium     in     urine,     production     of 

hydrogen  sulphide  and  methyl  mer- 

captan  by,  ii,  335. 
Bacteroids,  ii,  590. 
the  assimilation  of  free   nitrogen 

by  Leguminosae   connected   with  the 

production  of,  ii,  588. 
Balance  sheet  of  the  Chemical  Society, 

from    March  18th,  1892,  to   March 

16th,  1893,  Trans.,  748. 
of  the  Research  Fund,  from 

March  18th,  1892,  to    March    16th, 

1893,  Trans.,  749. 
Barbituric    acid,   thermochemistry    of, 

ii,  360. 
Barium  and  strontium  bromides,  sepa- 
ration of,  by  means  of  amyl  alcohol, 

ii,  241. 

arsenates,  ii,  273. 

atomic  weight  of,  ii,  463. 

calcium  and  strontium,  separation 

of,  ii,  436. 

carbide,  preparation  of,  i,  62. 

carbonate,  solubility  of,  ii,  520. 

dextroethoxysuccinate.       Trans., 

235. 
dextromethoxysuccinate.    Trans., 

226. 
elimination    of,     from    strontium 

salts,  ii,  209. 
estimation  of,  in  presence  of  calc- 
ium and  strontium,  ii,  47. 

flame  spectrum  of,  ii,  402. 

fluoride,  ii,  414. 

glycerate,     active     and     inactive, 

Trans.,  298. 
oxide,  action  of  a /high  temperature 

on,  ii,  167. 

permanganate,  ii,  324. 

peroxide,  estimation  of,  ii,  86. 

dissociation  of,  ii,  71. 

sulphate,  influence  of  nitric   acid 

and  aqua  regia  on  the  precipitation 

of,  ii,  552. 

■ retention  of  iron  salts  by,  ii,  73. 

49 
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Barium  sulphate,  solubility  of,  ii,  520. 

treatment    of,    in    analysis, 

ii,  552. 

sulphite,  ii,  456. 

zincoxide,  ii,  118. 

Barium-group,   quantitative   separation 

of,  ii,  92. 
Barley,    assimilation    of    nitrogen    by, 
ii,  33. 

occurrence  of  beta'ine  and  choline 

in  the  sprouts  of,  i,  684. 
relative  value  of  ammonium  sulph- 
ate and  sodium  nitrate  as  manures  for, 
ii,  593. 
Bases   and   acids,  distribution  of,  in  a 
solution   containing  calcium,  magne- 
sium,   and    carbonic    and    sulphuric 
acids.  Trans.,  696. 
weak,  dielectrical  conductiv- 
ity of  mixtures  of,  ii,  356. 
aromatic,    spectrophotometric    in- 
vestigation of,  i,  464. 
spectrophotometric  investiga- 
tion of  the  salts  of,  i,  333. 

from  oil  of  polei,  i,  115. 

organic,  action  of  metaphosphoric 

acid  on,  i,  452. 

in  the  juice  of  flesh,  i,  55. 

coefficients    of    affinity     of, 

ii,  407. 
Basic   slag,    estimation   of    phosphoric 

acid  in,  ii,  88. 
Batteries,     secondary,     chemistry     of, 

ii,  3,4. 
Battery,  cadmium  and  ammonium  chlor- 
ide, ii,  402. 

Leclanche,  ii,  355,  402. 

Meidinger,  ii,  355. 

secondary,  chemistry  of,  ii,  150. 

Beer,    detection    of    "  saccharin "    in, 
ii,  504. 

estimation  of  acids  in,  ii,  53. 

Beeswax,  analysis  of,  ii,  351,  397. 

: analysis  of,   by  Hiibl's    method, 

ii,  198. 
Beet,  effect  of  phosphate  manuring  on 
the  amount  of  sugar  and  the  value  of, 
ii,  228. 

acid  from  leaves  of,  ii,  85. 

Behenic  acid,  i,  548. 
Behenolic  acid,  i,  551. 

action  of  sulphuric  acid  on, 

i,  393. 
— : —    — r —    oxidation      products      of, 

i,  305. 
Belladonine,.  atropine,  and  apoatropine, 

the  relation  between,  i,  491. 
Benzal  chloride,  orthochloro-,  condensa- 
tion of,  i,  351. 
Benzalacetonaphthol,  i,  652. 
Benzalacetosodionaphthol,  i,  652. 
Benzalnmidacetal,  i,  300. 


4-Benzalazipyrazolone-3-carbonylbenz- 

alhvdrazine,  i,  730. 
Benzaldehyde,    action    of    amides    on, 

i,  712. 
action  of,  on  ethylic   oxalacetate, 

i,  714. 
carbamide  and   ethylic  acetoacet- 

ate,  interaction  of,  i,  649. 
condensation  of,  with  acetone  and 

carbamide,  i,  648. 
condensation   of,   with  /3-benzoyl- 

phenylhydrazine,  i,  86. 
condensation  of,  with  deoxybenz- 

om,  i,  353. 
condensation  of,    with   glycocine, 

i,  166. 
condensation    of,    with    hippuric 

acid,  i,  167. 

hydrazone  of,  oxidation  of,  i,  98. 

melting  point  of,  ii,  357. 

metanitro-,     conversion     of,    into 

acetamidobenzoic  acid  in  the  animal 

organisp;!,  ii,  544. 
molecular  weight  of,  in  the  liquid 

state,  Tbans,,  1101. 
orthochloro-,      preparation       and 

nitration  of,  i,  160. 
orthochloronitro-,    hydrazone     of, 

Teans.,  1353. 

phenylpropylthionafiiate,  i,  703. 

Benzaldehydeamylthionamic  acid, 

i,  505. 
Benzaldehydedicarboxylic  acid,  i,  593. 
B  enzaldehy deisobutylthionamic  acid , 
'  i,  505. 
Benzaldehydemetachlorophenylhydr- 

azone,  Teans.,  871. 
Benzaldehydeparachlorophenylhydr- 

azone,  Teans.,  873. 
Benzaldehydephenylhydrazone,  tetr- 

azone  from,  i,  461. 
Benzaldehydephenolparathionamicacid,, 

i,  517.  .      '    .        . 

Benzaldehydepropylthionamic  acid, 
i,  505. 

Benzaldoxime,  orthochloronitro-,  actioi> 
of  alkalis  on,  Teans.,  1348. 

— —    preparation    of,     Teans., 

1347. 

methyl  ether,  orthonitro-,  i,  710. 

o-Benzaldoxime  benzyl  ether,  action  of 
phenylhydrazine  pn,  i,  87. 

formation    of    benzonitrile    from,. 

i,  89. 

metanitro-,  action  of  phenylhydr- 
azine On,  i,  87. 

methyl   ether,  action   of  phenyl- 
hydrazine  on,  i,  88. 

/S-Benzaldoxime,  action  of  bromine  on,, 
i,  332. 

ethyl  ether,  action  of  phenylhydr- 
azine on,  i,  88. 
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Benzaldoximes,     orthonitro-,    isomeric, 

i,  709. 
4-Benzalpyrazolone,  i,  428. 
Benzalpyrazolonecarbonylbenzalhydr- 

azine,  i,  367. 
Benzalpyrazolonecarboxylic  acid,  i,  367. 
Benzaltetrazylhydrazine,  i,  441. 
Benzamarone,  i,  589. 

distillation  of,  i,  353,  589. 

metanitro-,  i,  589. 

Benzamarones,  stereoisomeric,  i,  352. 
Benzamide,  metamido-,  action  of  thionyl 

chloride  on,  i,  554. 

orthamido-,  derivatives  of,  i,  574. 

Benzamidoacetophenone,  i,  531. 
Benzene,  action  of  chloral  on,  i,  718. 
action  of  phenylthiocarbimido  on, 

i,  153. 

bromo-,  melting  point  of,  ii,  357. 

cliloro-,   critical    temperature    of, 

ii,  446. 

melting  point  of,  ii,  357. 

molecular  weight  of,  in  the 

liquid  state,  Teans.,  1100. 
condensation  of,  with  ethyl,  propyl, 

isobutyl,  and  hexyl  alcohols,  i,  634. 
condensation  of,    with  normal  a- 

hexylene,  i,  635. 

constitution  of,  i,  603. 

critical  constants  of,  ii,  446. 

depression  of  tlie    freezing   point 

of,  by  dissolved  substances,  Tkans., 

1019- 
depression  of  the  freezing  point  of 

naphthalene  by.  Trans.,  1027. 

di-  and  tri-iodochlorides,  i,  149. 

heat  of  vaporisation  of,  ii,  446. 

hexiodo-,  i,  14. 

hydro-derivatives  of,  i,  255.' 

hydrogenation  of,  i,  150,  460. 

iododichloride,  chloro-  and  bromo-, 

i,  696. 

metanitro-,  i,  506. 

iodo-,  m.  p.  of,  ii,  357. 

iodsoso-,  i,  149,  505,  507,  696. 

bromo-,  i,  696.^ 

chloro-,  i,  697. 

derivatives  of,  i,  149,  696. 

metanitro-,  i,  506,  561. 

. orthochloro-,  i,  506. 

orthonitro-,  i,  561. 

parabromo-,  i,  257. 

: paranitro-,  i,  257,  561. 

reaction  of,  i,  256. 

iodoxy-,  i,  150,  506,  6^6. 

bromo-,  i,  696. 

chloro-,  i;  697. 

metanitro-,  i,  506. 

orthochloro-,  i,  506. 

prthonitro-,  i,  561. 

■ parabromo-,  i,  257. 

paranitro-,  i,  561. 


Benzene,  iodoxy-,  preparation  of,  i,  256. 

magnetic  rotation  of,  ii,  442. 

—  molecular  weight  of,  in  the  liquid 

state,  Tbans.,  1100. 

nitro-,      action     of     aluminium 

chloride  on,  i,  161. 

detection  of,  ii,  306. 

direct  conversion  of  aniline 

into,  i,  323. 

electrolytic    reduction    of, 

i,  323,  406,  566. 

molecTilar  weight  of,  in  the 

liquid  state,  Teans.,  1101. 
—  nitroso-,  i,  326. 

orthodinitro-,     preparation     of, 

i,  256. 

thionylamidoazo-,  i,  517. 

Benzeneazoacetylacetone,     acetyl     and 

benzoyl  derivatives  of,  i,  84! 
Benzeneazocatechol,  i,  410. 

paranitro-,  i,  410. 

Benzeneazo-j3-ethylnaphthylamine, 

i,  284. 
Benzeneazometacresetoil,  reduction  of, 

i,  330. 
Benzeneazo-a-naphthalene,  i,  275. 
Benzeneazo-j3-naphthol,  reduction  of  the, 

acetyl  derivative  of,  Teans.,  930. 
parachloro-,  reduction  of  the 

acetyl  derivative  of,  Teans.,  933. 
Benzeneazoorthocresetoil,  reduction  of, 

i,  330. 
Benzeneazoorthohydroxymetatoluic 

acid,  i,  341. 
Benzeneazopheneto'il,  reduction  of, 

i,  327. 
Benzene-derivatives,  action  of   nascent 

bromine  on,  i,  560. 
Benzenediazoic  acid,  i,  326,  327. 
Benzene-a-hydrazonaphthalene,  i,  276. 
Benzeneindidines,  i,  333. 
Benzene-series,  cryoscopic  studies  in  the, 

i,270. 
metallic     derivatives     of, 

i,  508. 
Benzenesulphon amide,  action   of  form- 
aldehyde on,  i,  714. 
Benzenesulphonamides,  i,  168. 
Benzenesulphonates,  aromatic,  i,  478. 
Benzenesulphoneamidoazobenzene, 

i,  168. 
Benzenesulphonebenzidine,  i,  168. 
Benzenesulphonic    acid,  cryoscopic   be-, 

haviour  of,  i,  270.     ^ 
nitroso-,  nature  of,  i,  168. 

acids,    amido-    and    alkylamido- 

affinity  coefficients  of,  ii,  450. 

Benzenoid  hydrocarbons,  molecular  re 

fractive  power  of,  ii,  57. 
Benzenylbromoximeacetic  acid,  i,  502. 
Benzenylchloroximeaeetic  acid,  i,  501. ... 
BenzenylchloroximeglycoUic  acid,i,  &.0i^ 

49—2 


680 


INDEX  OP  SUBJECTS, 


Benzenylethyltolylenecliamine,  i,  286. 
Benzenylfluoroximeacetic  acid,  i,  502. 
Benzenylimidonitrile,  i,  711. 
Benzenylnitritoximeacetic  acid,  i,  502. 
Benzethyleneamide,  orthamido-,  i,  574. 
Beiizhydrazine,  orthamido-,  i,  574. 
Benzhydroxamacetic  acid,  i,  502. 

Benzhydroxamic  acid,  stereoisomerism 
of,  i,  510,  572,  710. 

Benzhydrylamine  salts,  i,  703. 

• thionyl-,  i,  703. 

Benzidine,  preparation  of,  i,  469,  470. 

ow-Benzidinedicarboxylic  acid,  i,  210. 

Benzilam,  Teans.,  474. 

Benzilamidotertiarybutylphenazine, 
i,  637. 

Benzile,  action  of  diorthamidodiphenyl 
on,  i,  96. 

chloro-,     condensation    of,     with 

phenol  and  with  mono-  and  di-methyl- 
aniline,  i,  354. 

hydrazones  of,  i,  208. 

■ combination    of     orthodiamidodi- 

phenyl  with,  i,  96,  588. 

• condensation  of  with   diamidodi- 

tolyl,  i,  588. 

« reduction  of,  with  hydriodic  acid, 

Teans.,  770. 

a-Benziledioxime,    action     of    phenyl- 
hydrazine  on,  i,  97. 

Benziledioximes,  i,  474. 

Benzilehydrazone,  reduction  of,  i,  354. 

Benzilenitrotertiarybutylphenazine, 
i,  637. 

7-Benzileoxime,  action  of  phenylhydr- 
azine  on,  i,  97. 

Benzileoximehydrazone,  acetyl   deriva- 
tive of,  i,  354. 

Benzileoximes,  i,  97,  354,  474. 

salts  of,  i,  354. 

a-Benzilephenylhydrazine   and    its   de- 
rivatives, i,  97. 

oxidation  of,  i,  98. 

Benzimidazole,  nitro-,  i,  436. 

Benzimidazole-2-carboxylic  acid,  i,  436. 

Benzimidazole-chloral,  i,  438. 

Benzimidazole-2  :  2  ^-dicarboxylic     acid, 
i,  436. 

Benzimidazole-ring,    opening     of     the, 
i,  437. 

Benzimidazoles,  addition  of  chloral  to, 
i,  438. 

— —  behaviour  of  the  2'-methyl  group 
in,  i,  435. 

— —  constitution    and     formation    of, 
i,  433. 

Benzimide  ethyl  ether,  action  of  hydr- 
azine, on,  i,  7ll. 

Benzoic   acid,   action  of  phenylic  iso- 
cyanate  on,  i,  362. 

■ iodoso-,  i,  507,  577,  713. 

iodoxy-,  i,  577,  713. 


Benzoic  acid,  orthochloro-   and  ortho- 
bromo-,  preparation  of,  i,  641. 

orthoiodo-,  i,  577. 

paraiodosometanitro-,  i,  578. 

paraiodoxymetanitro-,  i,  578. 

Benzoic   acids,   amido-,  action  of   light 
on,  i,  641. 

distinction  between, 

i,  641. 

isomeric,  solubility    of, 

in  various  solvents,  i,  413,  465. 

nitro-,  action  of  light  on,  i,  642. 

Benzoic  anhydride,  iodoso-,  i,  578. 

preparation  of,  i,  92. 

Benzoic  chloride,  action  of  aluminium 
chloride  on,  i,  578. 

action  of  hydrazine  hydrate 

on,  i,  411. 

action  of,  on  ammonia,  ii,  145. 

o-Benzoicsulphinide,  detection  of,  ii,  606. 

action  of  phosphorus  pentachloride 

on,  i,  715,  716. 

Benzoin,  condensation  of  acetone  with, 
i,  219. 

gum-,  i,  480,  481,  666. 

Benzonitrile,  formation  of,  from  a-benz- 
aldoxime,  i,  89. 

■         molecular  weight  of,  in  the  liquid 
state,  Teans.,  1101. 

orthobromo-,  i,  95. 

orthochloro-,  i,  716. 

Benzoparaphenanthroline,  i,  604. 

Benzophenone,  ortlio-  and  para-chloro-, 
hydrazones  of,  i,  208. 

orthiodo-,  i,  577. 

oxime,  orthobromo-,  i,  95. 

Benzophenones,  symmetrical,  oximes  of, 
i,97. 

Benzo-5-phenylpyridazolone,  i,  368. 

Benzophlobaphen,  i,  481. 

Benzoquinone,     action     of     hydrogen 
chloride  on,  i,  322. 

'chlorine  and  bromine  additive  pro- 
ducts of,  i,  320. 

Benzoresinol,  and  its  derivatives,  i,  480, 
666. 

Benzoresinylic  benzoate,  i,  666. 

Benzotoluidide,  nitroso-,  i,  154. 

Benzotrichloride,      orthochloro-,     con- 
densation of ,  i,  351. 

Benzoyl,  detection  of,  in  organic  com- 
pounds, ii,  395. 

peroxide,     molecular    weight    of, 

i,  579. 

Benzoylacetic    acid,    action    of    diazo- 
benzene  on,  i,  157. 

anilide,  i,  369. 

Benzovlacetone,  benzoyl-derivatives  of, 
i,  577. 

' condensation  of,  with  carbamide, 

i,  129. 

P-Benzoylacrylic  acid,  i,  302. 
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Benzoylamidoacetal,  i,  300. 

Benzoylamidocinnamic  acid,  i,  582, 

• sodium  salt  of,  i,  580. 

lactimide,  i,  580. 

o-w-Benzoylamidoethylbenzoic  acid, 
i,  529. 

o-Benzoylamidoplienjlpi*opionic  acid, 
i,  581. 

Benzoyl- o-anisaldoxime,  i,  88. 

action  of  phenylhydrazine  on,  i,  88. 

Benzoylbenzacetonitrile,  i,  314. 

Benzoyl-a-benzaldoxime,  i,  88. 

action  of  phenylhydrazine  on,  i,  88. 

3'-Benzoylbenzimidazole,  i,  437. 

o-Benzoylbenzoic  acid,  action  of  hydro- 
xylamine  on,  i,  466,  589. 

oxime,  i,  467. 

Benzoylbenzylbenzamide,  i,  706. 

a-Benzoyl-/3-benzylhydroxylamine, 
i,  706. 

j3-Benzoyl-o-bis-diphenylformamidyl- 
phenylhydrazine,  i,  463. 

Benzoylbromocarbazole,  i,  349. 

Benzoylcatechol,  i,  410. 

Benzoylcinchonine,  i,  678. 

Benzoyldiacetonitrile,  i,  314. 

Benzoyldiazobenzene,  i,  200. 

Benzoyldibromocarbazole,  i,  349. 

Benzoyldibromothymol,  i,  317. 

Benzoyldihydromethylketole,  i,  522. 

Benzoyldiphenyl  and  aluminium  chlor« 
ide,  compound  of,  i,  579. 

Benzoyl-wor-r-ecgonine,  i,  537. 

Benzoyl-Z-ecgoninenitrile,  i,  445. 

Benzoyl-r-ecgoninenitrile,  i,  445. 

Benzoylformamide,  orthobromo-,  i,  95. 

Benzoylformanilide,  i,  474. 

Benzoylformic  acid,  orthobromo-,  i,  95. 

Benzoylformoxime,   action    of    phenyl- 
hydrazine  on,  i,  170. 

parabromo-,  i,  160. 

Benzoylguanine,  i,  309. 

Benzoylhydrastinine,  i,  117. 

^■-Benzoylhydrocoton,  i,  718. 

Benzoylhydroisocarbostyril,  i,  529. 

Benzoylhydroxyhydrastinine      hydrate, 
i,  118. 

Benzoylhydroxylamineacetic  acid,  i,  502. 

Benzoyl-a-metanitrobenzaldoxime,  i,  88. 

action     of     phenylhydrazine     on, 

i,  88. 

Benzoylnicotine,  i,  736. 

Benzoylnitrobromocarbazole,  i,  349. 

Benzoylorthamidoacetophenone,  i,  49. 

Benzoyl-o)8-oxynaphthindone,  i,  338. 

Benzoylphenylbutylene,  i,  463. 

Benzoyl-;8-phenylethylamine,  i,  703. 

i8-Benzoylphenylhydrazine,      condensa- 
tion of,  with  aldehydes,  i,  86. 

Benzoylpseudotropeme,    derivatives   of, 
i,  58. 

Benzoylquinol,  i,  571. 


Benzoyltetrahydroisoquinoline,  i,  529. 

Benzoyl triphenylbutyronitrile,  i,  353. 

Benzsynaldoxime  methyl  ether,  ortho* 
nitro-,  i,  710. 

orthonitro-,  i,  710. 

Benzylacetanilide,  orthamido-,  i,  438. 

B  enzy  lacetoparabromaniline,  orthaceto-, 
i,  439. 

B  enzy  lace  toparatoluidide,  orthamido-, 
i,  439. 

Benzylamidacetal,  i,  300. 

Benzylamine,  action  of  thionyl  chloride 
on,  i,  515,  703. 

and  phenacyl  bromide,  interaction 

of,  Teans.,  1355. 

preparation  of,  Tbans.,  1311. 

"  sulphate,  orthonitro-,  i,  415. 

Benzylaminephenylsulphone,  i,  204. 

Benzylaniline  dihydrochloride,  orth- 
amido-, i,  439. 

Benzylanilinephenylsulphone,  i,  204. 

Benzylbenzaldoxime,  i,  706. 

action     of     phenylcarbimide    on, 

i,  203. 

o-Benzylbenzamide,  i,  16. 

o-Benzylbenzylamine,  i,  16. 

Benzylchloramine,  i,  296. 

Benzyldeoxybenzoin,  iodo-,  i,  351. 

Benzyldichloramine,  i,  296. 

Benzyldiliydroxypyridine,  Trans.,  259. 

Benzyldimethylpyrimidine,  i,  735. 

4-Benzyl-2  :  6-diphenylpiazine  dihydr* 
ide,  Teans.,  1366. 

hydrochloride,  Teans.,  1373. 

5-Benzyl-2  :  6-diphenylpiazine,  Teans., 
1372. 

Benzylethylamine,  orthonitro-,  i,  51. 

Benzylethylformamide,  orthonitro-, 
i,  51. 

Benzylfuraarimide,  i,  264. 

Benzylhydroxylamine  benzyltliiohydr- 
oxylamate,  i,  702. 

thionyl-,  i,  702. 

j3- Benzylhydroxylamine,  nitroso-,  the 
two  isomeric  benzyl  derivatives  of, 
i,  572. 

Benzylic.  alcohol,  orthamido-,  i,  21. 

action  of  carbon  bi- 
sulphide on,  i,  25. 

salts  of,  i,  20,  23. 

orthonitro-,  i,  20. 

salts  of,  i,  20. 

alcohols,  azo-  andhydrazo-,  i,  201. 

bisulphide,  orthonitro-,  i,  17. 

chloride,     action    of    aluminium 

chloride  on,  i,  561. 

melting  point  of,  ii,  357. 

orthocyano-  and  orthonitro-, 

i,  16. 

orthonitrophenylic  ether,  ortho- 
nitro-, i,  198. 

silicate,  i,  74. 
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Benzylic  tliiocyanate,  orthamido-,  i,  17. 

orthonitro-,  i,  17. 

Benzylideneallylparatolylhydrazine, 

i,  704. 
BenzylidenecoUidinedicarboxylic      acid, 

i,  647. 
Benzvlidenedeoxybenzoin,  i,  351,   352, 

353,  589. 
JBenzylidenediacetamide,  i,  713. 
Benzylidenediformamide,  i,  712. 
Benzylidenedimetliylbenzimidazole, 

i,  435. 
^Beuzylidenementhylamitie,  i,  724. 
♦•-Benzylidenementhylamine,  i,  725. 
Benzylideneorthamidobenzylic    alcohol, 

i,  23. 

metanitro-,  i,  23. 

Benzylideneparamethoxycinclioxinic 

•  acid,  i,  72y. 
Benzylideneparamidophenol,       melting 

ix)int  of,  i,  273. 
Benzjlideneperinitronaphthylamine, 

Trans.,  1U61. 
Benzylideneplienylpyrazolidine,  i,  611. 
Benzylidenetolazone,  i,  733. 
Benzylideneu'reide,  metanitro-,  i,  645. 
Benzylidenexylidine,  i,  516. 
Benzylmalimides,  i,  264. 
Benzylmetamidobenzoic      acid,     ortho- 
.   nitro-,  i,  209. 
Benzylmetamidopbenyl    ortlionitro- 

•  benzyl  ether,  orthonitro-,  i,  198. 
Beuzylmethylaminephenylsulphone, 

i,  204.  • 

B  enz  vlmethy  Iphenylbenzenylamidine, 

i,  205. 
Benzylorthotoluidine,  ortho-  and  para- 

nitro-,  i,  198. 
Benzylorthotoluylamide,  orthamido-  and 

orthonitro-, -i,  50. 
Benzylparabromaniline,  orthonitro-, 

i,  438.  • 

Benzylparatoluidine,  orthamido-,  i,  439. 

paranitro-,  i,  198. 

Benzylparatoluylamide,  orthonitro-, 

i,  50.    . 
Benzylpentethylbenzene,  i,  409. 
ju-Benzylpenthiazoline,  i,  427. 
Benzylphenanthridone,  i,  722. 
Benzylphenylbenzenylamidine,  i,  204. 
Benzylphenylbenzylthiourea,  isomeric 

form  of,  Teans.^  538. 
Benzylphenylhydrazine,  symmetrical, 

i,  371. 
/3-Benzylphenylhydrazine,  i,  453. 
l-Benzylphthalazone,  i,  348. 
Benzylphthalimide,  orthonitro-,  i,  415. 

-e preparation  of,  i,  49.    

Benzylpropionamide,  orthamido-,-  i,  51. 

orthonitro-,  i,  50. 

Benzylsuccinimide,  orthonitro-,  i,  415. 
Benzylthioethylphthalamic  acid,  i;  30. 


o-Benzyltoluene,  diamido-,  i,  568. 
nitramido-,    and    its    derivatives, 

i,  567. 
4-Benzyl-l  :  2  :  6-triphenylpiazine      di- 

liydride,  Tbaxs.,  1374. 
Bergapten,  i,  342. 

nitro-,  i,  342. 

Beryl,  phosphoric  acid  in,  ii,  215. 

preparation     of      glucina      from, 

Trans.,  909. 
Beryllium  ammonium  fluoride,  ii,  373. 
experiments   with    wheat   on   the 

substitution      for     magnesium       of, 

ii,  228. 
oxide,  Dreparation  of,  from  beryl. 

Trans.,  909. 

sulphite,  basic,  ii,  456. 

Betaine,  action  of  alkalis  on,  i,  498. 
occurrence   of,   in   the   sprouts  of 

barley  and  wheat,  i,  684. 
— —  occurrence  of,  in  wormseed,  ii,  485. 
Betelphenol,  thermochemistry  of,  ii,  154. 
Beyrichite  from  Altenkirchen,  ii,  18. 
Biacenaphthylidenediketone,  i,  657. 
Biacridonyl,  ij  650. 
Bidiphenylethylene,  i,  38  ;  Proc,  1892, 

192. 
Bile  duct,  influence  of  the  ligature  of,  on 

metabolism,  ii,  329. 
estimation  of  cholic  acid  in,  ii,  220. 

—  of  the  ox,  the  acids  of,  ii,  220,  383. 
pigments,   chromic   acid  as   a   re- 
agent for,  in  urine,  ii,  200. 

detection  of,  in  urine,  ii,  398. 

Birch  bark,  products  of  the  dry  distilla- 
tion of,  i,  130. 
Birds^  urea  in  the  blood  of,  ii,  581. 
Birotation  of  some  sugars,  i,  125. 
Bisdihydrosantinic  acid,  i,  426. 
Bisdimethoxymetindolone,  i,  372. 
a-Bisdiphenylformamidylphenylhydr- 

azine  and  its  derivatives,  i,  461. 
Bismetindolone,  i,  372. 
Bismuth,  action  of  hydrochloric  acid  on, 

ii,  172. 
ammonium      clilorobromides, 

Trans.,  547. 

fluoride,  ii,  373. 

■         detection  of,  ii,  192. 

electrolytic  estimation  of,  ii,  95. 

electrolytic     separation    of,     from 

cadmium,  ii,  496. 
electrolytic     separation    of,    from 

cobalt,  ii,  497. 
electrolytic     separation    of,    from 

cobalt,  nickel,  and  zinc,  ii,  497. 
electrolytic     separation    of,    from 

-  copper,  ii,  495. 

electrolytic     separation    of,    from 

lead,  ii,  495. 
electrolytic    separation    of,    from 

mercury,  ii,  496.' 
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Bismutli,  electrolytic  separation  of,  from 

nickel,  ii,  496. 

gallate,  basic,  i,  643, 

haloids,      interaction      of     alkali 

haloids  with,  Teans.,  540. 
iodide,  solubility  of,  in  methylenie 

iodide,  ii,  378. 

metallurgy  of,  ii,  534. 

Dotassium  chlorobromides,  Teans., 

546. 

pyrogallol,  i,  644. 

separation  of  arsenic  from,  ii,  186. 

separation  of  silver  from,  ii,  493. 

triacetylgaliate,  basic,  i,  644. 

sulphites,  ii,  456. 

Bismuth-antimony- zinc  alloys,  ii,  522. 
Blsmuth-cadmium-zinc  alloys,  ii,  522. 
Bismuth-silver-aluminium   alloys, 

ii,  416. 
Bisinuth-silrer-zinc  alloys,  ii,  15. 
Bismuth-tin-aluminium  alloys,  ii,  415. 
Bi*muth-tin-zinc  alloys,  ii,  15. 
Bitumen    in    the    crystalline   rocks  of 

Sweden,  ii,  326. 
Black-earth,  analyses  of,  ii,  293. 
Blasting-gelatins,  analysis  of,  ii,  196. 
Bleaching      powder,     constitution     of, 

ii,  209,  277,  372. 
estimation  of  calcium  chlor- 
ide,   chlorate,    and    hypochlorite    in, 

ii,  388. 
specific  gravity   of  solutions 

of,  ii,  488. 
Blood,   alkalinity   of,   during  muscular 

work,  ii,  218. 

coagulation  of,  ii,  426. 

composition  of  the  small  plates  in, 

ii,  22. 
defibrinated,  influence  of  acids  and 

alkalis  on,  ii,  332. 

dextrose  iji,  ii,  81. 

diastatic  action  of  the  serum  of, 

ii,  333. 

diastatic  ferment  in,  ii,  581. 

gases  of,  during  anaesthesia,  ii,  540. 

lactic  acid  in,  ii,  136. 

occurrence  of  glycogen  in,  ii,  176, 

333,  541. 

of  birds,  urea  in  the,  ii,  581. 

of  certain  moUusca,  5-achroglobin 

from,  i,  615. 
of  Chitons,  respiratory  globulin  in, 

i,  60. 
of    peptonised    animals,     gaseous 

tension  in,  ii,  131. 
of  worms,  respiratory  pigment  in, 

i,  59. 
precipitation     of    proteids     from, 

preparatory     to     the     estimation    of 

sugar,  ii,  398. 
Blood  stains,  chemico-legal  examination 

of,  ii,  312. 


Blood-corpuscles,  action  of  physiological 

saline  solution  on,  ii,  426. 
: —  estimation  of  the  volume  of, 

ii,  331,  332. 
red,  influence   of   acids    and 

alkalis  on  the  determination   of  the 

osmotic     pressure      in     relation     to, 

ii,  175. 
volume  and  amount  of 

proteid  in  single,  ii,  332. 
Blood-serum,  conversion  of  starch  into 

sugar  by  means  of,  ii,  187. 
Blow-pipe  analysis,  origin  of,  ii,  342. 
Blueite  not  a  distinct  species,  ii,  535. 
Boiling  point    apparatus,    Beckmann's, 

applications  of,  ii,  260. 
Boiling     points    of    homologous    com- 
pounds, Peoc,  1893,  145. 
Bone,  mucin  in,  ii,  134. 
Bone-black,    estimation    of    iron     and 

aluminium  in,  498. 
Bone-meal,  analysis  of,  ii,  389. 
Bones,  fluorine  in,  ii,  81. 
Borates,  action  of  sulphur  and  water  on, 

ii,  205. 
Borax,  manufacture  of,  ii,  460. 

solution,  normal,  ii,  294. 

use    of,  for    standardising    acids, 

ii,  232. 
Boric  acid,  estimation  of,  ii,  491. 
influence  of,  on  the  electrical 

conductivity  of  aqueous  solutions  of 

organic  acids,  ii,  506. 
Bornesitol,  i,  295. 
Bornylic  acetate,  i,  660. 
occurrence  of,  in  the  ethereal 

oils  of  Abies  sihirica  and  A.pectinata, 

i,  224. 

. butyrate,  i,  660. 

formate,  i,  660. 

r  propionate,  i,  660. 

valerate,  i,  660. 

Boron,  atomic  refraction  of,  ii,  517. 
atomic  weight  of,  ii,  207  ;  Teans., 

207. 
bromide,     combination    of,     with 

phosphorus  bromides,  ii,  518. 

, carbide,  ii,  570. 

estimation  of,  ii,  435. 

phosphorus  bromide,  ii,  518. 

presence   of,   in   tomatoes,    chick- 
peas, and  Iris  gennanica,  ii,  225,  227. 

specific  heat  of,^ii,  404. 

Brain,  proteids  of  the,  ii,  479. 

Brandite,  ii,  420. 

Brassidic  acid,  constitution  of,  i,  551. 

oxidation  of,  i,  550. 

oxy-,  i,  393. 

transformation  of,  into  ole'tc 

and  iso-ole'ic  acids,  i,  550. 
Brassy  lie  acid,  i,  306. 
BraziUn  methyl  ether,  i,  225. 
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Brazilite,  ii,  286. 

Bread,  digestibility  of,  ii,  24,  580. 

estimation  of  fat  in,  ii,  197. 

— —  mouldy,  changes  in,  ii,  545. 

nutritive  value  of,  ii,  24. 

Bright' 8  disease,  transformation  of  the 
albumin  of  the  urine  in,  ii,  30. 

Bromal  borneolates,  i,  526. 

Bromine,  atomic  refraction  of,  ii,  254. 

chlorine  and  iodine,  detection  of, 

in  admixture,  ii,  343. 

separation  and  estima- 
tion of,  ii,  42,  183,  295,  595. 

estimation   of,   in   mineral   waters 

and  mother  liquors,  ii,  595. 

heat  developed  by  the  combination 

of,  with  unsaturated  parafBnic  com- 
pounds, ii,  444. 

liquid,    absorption    of     light    by, 

ii,  561. 

separation  of  iodine  from,  Teans., 

1051. 

Bromoborates,  ii,  518. 

Bromoform,  action  of  stannic  chloride 
on,  i,  121. 

action    of     titanic     chloride    on, 

i,  121. 

Bronze,   estimation   of    aluminium    in, 

ii,  49,  243. 
Brushite,  ii,  577. 
Bryogenin,  i,  424. 
Bryonin,  i,  424. 

Bryony  root,  active  principle  of,  i,  424. 
Bryoresin,  i,  424. 

Buildings,    estimation   of   carbonic   an- 
hydride in  the  air  of,  ii,  240. 
Bulbocapnine,  i,  492. 
Bunte's  salt,  i,  416. 
Burette    for     rapid    titration,    Peoc, 

1893,  182. 
Burner  for  light  petroleum,  ii,  368. 

laboratory,  ii,  368. 

Butallylmethylcarbinthionylamine, 

i,  702. 
Butane,  secondary  nitro-,  i,  243. 

tertiary  nitro-,  i,  243. 

Butanetetracarboxylic  acid,  i,  253. 
Butenecarboxylic     acid,     pentachloro-, 

i,  698. 
ay^-Butenyl-^-hydroxytricarboxylie 

acid,  lactone  of,  i,  176. 
Butidine,  pentachloro-,  i,  698. 
Butine,  pentachloro-,  i,  698. 
Butter,  amount  of  lecithin  in,  ii,  543. 
■         analysis  of,  ii,  602. 
discrimination  of,  from  niargarin, 

ii,  603. 
estimation  of  the  insoluble  fatty 

acids  in,  ii,  308. 

estimation  of  volatile  fatty   acids 

in,  ii,  197. 

from  cows  variously  fed,  ii,  28. 


Butter    production,    relative   value    of 

maize,   silage,   and   field  and  fodder 

maize  for,  ii,  141. 

Reichert's  process  for,  ii,  308. 

Butter-fat  in  milk,  estimation  of,  ii,  252. 
modification  of  the  Reichert- 

Meissl  method  for,  ii,  396. 
sulphuric  acid  hydrolvsis  of, 

ii,  602. 
Butyl-alcoholic  fermentation,  ii,  586. 
Butylamine  picrate,  5-bromo-,  i,  9. 

secondary,     freezing     points     of 

aqueous  solutions  of,  Tbaxs.,  176. 

-  tertiary,  action  of  tertiary  amylie 
iodide  on,  i,  128. 

action    of  tertiary    butylie 

iodide  on,  i,  128. 

Butylbenzene,     tertiary,     nitrazimido-, 

i,"^637. 

— —  nitrodiamido-,  i,  637. 

triamido-,  i,  636. 

Butylchloral,      condensation     of,     with 

acetone  and  acetophenone,  i,  302. 
Butylchloralacetophenone,  i,  302. 
•^'-Butyletbylene,  i,  245. 

glycol,  i,  245. 

Butylie      alcohol,      normal,     molecular 

weight  of,  in  the  liquid  state,  Teans., 

1102. 
bromide,    action   of    bromine  on, 

i,  62. 

-  chlorides,  bromination  of,  i,  449. 
gly cerate,  active  normal,  Teans., 

1411. 
glycerates,     active     and    inactive, 

Teans.,  516. 
(secondary),  active,   Teaxs., 

519. 
(tertiary),   attempts  to  pre- 
pare, Teans.,  521. 
Butylideneacetophenone,      trichloro-, 

i,  303. 
o-Butylparaisopropyltoluene,  i,  163. 
^-Butylphenol,  tertiary,  derivatives  of, 

i,  636. 

dinitro-,  i,  636. 

Butylphenylenemethenylamidine,  nitro- 

tertiary-,  i,  637. 
Butylphenylenethenylamidine,  nitroter- 

tiary-,  i,  637. 
Butyramide,  o-isonitroso-,  i,  503. 
Butyramidoacetophenone,  i,  531. 
Butyric  acid,  action  of  iodine  on  the 

silver  salt  of,  i,  391. 

a-amidoxyl,  i,  502. 

a-bromo-  action   of  alcoholic 

potash  on  the  anilide,  toluidides,  and 

naphthalides  of,  i,  51. 

preparation  of,  i,  65. 

a-isodibromo-,  i,  134. 

— — molecular  weight  in  the  liquid 

state,  Teans.,  1103. 
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Butyric  acid,  solubility  of  tbe  barium 

and  calcium  salts  of,  i,  547. 
Butyroanilide,  a-bromo-,  i,  52. 
Butyro-a-uaphthalide,  bromo-,  i,  52. 
Butyro-iS-Tiaplitlialide,  o-bromo-,  i,  52. 
Butyronitrile,  a-amidoxyl-,  i,  502. 
Butyro-orthotoluidide,  o-bromo-,  i,  52. 
Butyroparatoluidide,  a-bromo-,  i,  52. 
Butyrylmalic  acid,  i,  501. 

anhydride,  i,  501. 

Z-Butyrylmenthylamine,  i,  724. 
r-Butyrylmenthylamine,  i,  725. 
Butyrylorthamidoacetophenone,  i,  48. 


c. 


Cacao  beans,  estimation  of  theobromine 
in,  ii,  198. 

Cadinene,  i,  102,  103. 

Cadmium  alkali  sulphates,  crystallo- 
graphy of,  Tkans.,  407. 

ammonium  fluoride,  ii,  373. 

atomic  weight  of,  ii,  168. 

detection  of,  ii,  192. 

electrolytic    estimation  of,  ii,  94, 

191. 

electrolytic    separation    of,     from 

bismuth,  ii,  496. 

electrolytic   separation    of,    from 

copper,  ii,  306,  496. 

fluoride,  ii,  322. 

glycerate,    active    and    inactive, 

Teans.,  308. 

halo'id  salts  of,  action  of,  on  piper- 

idine  and  pyridine,  i,  43. 

phenylhydrazine  sulphate,  i,  268. 

separation  of  arsenic  from,  ii,  186. 

sulphite,  ii,  277,  456. 

Cadmium-bismuth-zinc  alloys,  ii,  522. 
Cadmium-lead-zinc  alloys,  ii,  522. 
Caesium  arsenic  haloids,  ii,  572. 

aurobromide    and    aurochloride, 

ii,  68. 

borate,  ii,  460. 

cadmium  sulphates,  crystallography 

of,  Teans.,  410. 
cobaltous  sulphate,  crystallography 

of,  Teans.,  393. 

copper   sulphate,  crystallography 

of,  Teans.,  403. 

ferrous  sulphate,  crystallography 

of,  Teans.,  369. 

flame  spectrum  of,  ii,  402. 

iodates,  ii,  68. 

lead  bromides,  ii,  322. 

chlorides,  ii,  322. 

iodide,  ii,  322. 

magnesium    sulphate,    crystallo- 
graphy of,  Teans.,  349. 

manganous    sulphate,    crystallo- 
graphy of,  Teans.,  376. 


Csesium  mercury  haloids,  ii,  69. 

method  of  obtaining  a  persistent 

spectrum  of,  Teans.,  140. 

• nickelous  sulphate,  crystallography 

of,  Teans.,  384. 

pentahalo'ids,  ii,  68. 

>  permanganate,  ii,  325. 

plumbichloride,  ii,  523. 

•         quantitative  separation  of,  ii,  521. 

salts,  pure,  preparation  of,  ii,  521. 

— —  silver  chloride,  ii,  69. 

telluribromide,  ii,  457. 

tellurichloride,  ii,  457. 

telluriodide,  ii,  457. 

zinc  sulphate,  crystallography  of, 

Teans.,  361. 
Caffeine,  action  of  iodine  on,  i,  375. 
and  coffee  distillate,  influence  of, 

on  metabolism,  ii,  329. 

and  theine,  identity  of,  Teans., 

195. 

and   theobromine,    separation  of, 

ii,  608. 

aurochloride,  Teans.,  198. 

bromo-,  action  of  zinc  ethide  on, 

i,  376. 
chloro-,  action  of  potassium  cyanide 

on,  i,  376. 

estimation  of,  ii,  559. 

estimation  of,  in  coffee,  ii,  608, 

estimation  of,  in  tea,  ii,  352,  608. 

mercuric  chloride,  Teans.,  199. 

potassium   aurochloride,   Teans., 

204. 

reaction  of,   with  auric  chloride, 

Teans.,  195. 

salts  of,  i,  489. 

Calcium  and  strontium  nitrates,  quanti- 
tative separation  of , with  amyl  alcohol, 
ii,  241. 

arsenates,  ii,  274. 

— —  barium  and  strontium,  separation 
of,  ii,  436. 

carbonate,  action  of  dried  hydrogen 

chloride  on,  ii,  208. 

fusion  of,  ii,  117,  166,  167. 

solubility  of,  ii,  520. 

chloride,    magnetic    rotation    of 

solutions  of,  ii,  442. 

dexti'oethoxy succinate,    Teans., 

233. 

distribution  of,  in  nature,  ii,  373. 

estimation    of,    in      basic     sing, 

ii,  141. 

flame  spectrum  of,  ii,  402. 

glycerate,    active    and    inactive, 

Teans.,  297. 

lajvomethoxysuccinate,     Teans,, 

228. 

magnesium,  carbonic  and  sulphuric 

acids,  distribution  of  acids  and  bases  ' 
in  a  solution  containing,  Teans.,  697. 
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Calcium,  manganese,  zinc,  iron,  and 
aluminium,  separation  of,  ii,  600. 

manganites,  ii,  416. 

methoxysuccinate,  dextro-,TEANS~., 

335. 

oxide,  action  of  a  high,  temperature 

on,  ii,  167. 

conditions  of  the  absorption 

•  of    carbonic  anhydride  bj,   Teans., 
.    822. 

conditions  of  the  absorption 

of  sulphurous  anhydride  by,  Teans., 

829. 

inertness  of,  Teans.,  821. 

volatilisation  of,  ii,  508. 

oxychloride,  ii,  276. 

plumbate,  dissociation  of,  ii,  524. 

phosphate,  soluble,reversion  of,  in 

soil,  ii,  431. 
volumetric  estimation  of,  by 

means  of  uranium  solution,  ii,  301. 

salts,  absorption  of,  in  the  intes- 
tine, ii,  582. 

separation     of,   from    strontium, 

ii,  301. 

separation  of,  from  zinc,  ii,  344. 

sucrates,  i,  451* 

sulphite,  ii,  456. 

solubility  of,  ii,  520. 

from     distillery     residues, 

assay  and  purification  of,  ii,  558. 

zincoxide,  ii,  118. 

Calculus  in  muscle,  ii,  334, 

Calves,  full  grown,  deposition  of  albu- 

■     min  during  the  fattening  of,  ii,  25. 

Camphanamide,  i,  526. 

Camphananilide,  i,  526. 

Camphanic    acid,  action  of    water   on, 

•  i,  524. 

Camphanmethylamide,  i,  526.  ■ 
Camphanphenylhydrazide,  i,  526. 
Camphelenc,  i,  109. 
Camphenaldehyde,  i,  360.  • 
Camphene,  action  of  phosphorus  penta- 

chl.oride  on,  Peoc,  1893,  163. 
Camphenephosphonic      acid,      chloro-, 

Peoc,  1893,  164. 
a- Camphenephosphonic     acid,     Peoc, 

1893,  164. 
j8-Camphenephosphonic     acid,     Peoc, 

1893, 164. 
Camphenic  acid,  i,  361. 
Camphocarboxylic  acid,  i,  422. 
Campholamine,  i,  108. 
Campholene,  i,  109,  423. 

dibromide,  i,  423. 

Campholenic  acid,  derivatives  of,  i,  423. 
Campholenonitrile,  i,  423. 
Campholylic  alcohol,  i,  109. 

camphocarbamate,  i,  108. 

Campholylcamphelylcarbamide,  i,  109. 
Campholytic  acid,  Teans.,  498. 


Campholytic    acid   dibromide,  Teans., 

500. 
Camphor,  araido-,  i,  479. 
and    carvacrol,   relation  between, 

i,  524. 

chloro-,  Peoc,  1893, 130. 

action  of  zinc  on,  i,  524. 

chlorobromo-,  Peoc,  1893,  130. 

constitution  of,  i,  276,  422,  598. 

constitution   of    the    ketone    ob- 
tained from,  Teaxs.,  93. 
^-dibromo-,  action  of  phenylhydr- 

azine  on,  i,  660. 

oxidation  of,  i,  661. 

dichloro-,  Peoc,  1893,  130. 

formation  of  ketones  by  the  action 

of  sulphuric  acid,  zinc  chloride,  &c., 

on,  TEAJfS.,  75. 

heat  of  combustion  of,  ii,  108. 

isonitroso-,  i,  660. 

and  its  derivatives,  i,  479. 

nitroso-,  conversion  of,  into  cam- 
phoric imide,  i,  277. 
novel  conversion  of,  into  camphoric 

acid,  i,  276. 
propylamidophenol  from,   i,    152, 

199. 
— —  sulphonation    of,   with    anhydro- 

sulphuric  acid,  Teans.,  549. 
sulphonation      of,    with     chloro- 

sulphonic  acid,  Teans.,  552. 
sulphonic  derivatives  of,   Teans., 

548. 

synthesis  of  an  isomeride  of,  i,  419. 

Camphoramic  acid,  i,  479,  525. 
Camphorbenzylimide,  i,  599. 
Camphorbenzylisoimide,  i,  599. 
Camphor-derivatives,  heats  of  combus- 
tion of,  ii,  59. 
Cemphordimethylamic  acid,  i,  525. 
Camphordimethyldiamide,  i,  599. 
Camphordioximes,  i,  277. 
Camphorethylisoimide,  i,  599. 
Camphor-group,  i,  660. 
Camphoric  acid,  i,  277. 
action  of  phenylic  isocyanate 

on,  i,  361. 
bromo-,  action  of  amines  on, 

i,  525. 
constitution      of,      i,     600 : 

Teans.,  506. 

derivatives  of,  i,  524,  525. 

ethereal  salts  of,  i,  423. 

function  of,  i,  361. 

■         novel  conversion  of  camphor 

into,  i,  277. 

oxidation  of,  i,  174. 

— salts  of,  i,  277. 

: substituted      isoimides      of, 

i,  599. 
Camphoric  anhydride,  action  of  phenyl- 

hvdrazine  on,  i,  600. 
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Cimphoric  anhydride,  action  of  sodium 

ethoxide  on,  i,  362. 

bromo-,  i,  598. 

—  bromo -derivatives  of,  i,  524. 

fluorescein  of,  Teans.,  961. 

Camphoric  imide,  conversion  of  nitroso- 

camphor  into,  i,  277. 
•Campborisoimide,  i,  599. 
Camphormetbylamic  acid,  i,  525. 
•Camphormethylimide,  i,  599. 
■Camphormethylisoimide,  i,  599. 
Camphoroneoxime,  i,  361. 
•Camphoronepbenylbydrazone,  i,  361. 
Camphororthoquinone.  i,  479. 
•Camphors  containing  the  group  CO-CHs, 

i,  107. 
•Camphorsulpbonamide,  inactive, 

Teans.,  570. 

bromo-,  TeanS.,  583. 

cliloro-,  Teans,,  598, 

dextrorotatory,  Teans.,  567. 

<Jamphorsulphonic   acid   and   its  salts, 

Teans.,  573. 
• bromo-,  and  its  salts,  Teans., 

584. 
cliloro-,  and  its  salts,  Teans., 

599, 

chloride,  Teans.,  551,  554. 

action    of    heat    on,    Peoc, 

1893,  130. 

bromo-,  Teans,,  577. 

chloro-,  Teans  ,  594. 

dextrorotatory,   isolation   of, 

Teans.,  554. 
■■ laevorotatory,  probable  exist- 
ence of,  Teans,,  557. 
Camphothetic  acid,  Teans,,  504. 
Camphren,   oxidation    of,   Teans,,  96, 
•   97. 

preparation  of,  Teans.,  77. 

Camphylic      acid,     sulpho-,      i,     363 ; 

Peoc,  1893, 109. 
■ distillation    of,    Peoc, 

1893,  109. 
oxidation     of,     Peoc, 

1893,  110. 
Cane-sugar,  benzoate  from,  i,  186. 
"  spontaneous  "  inversion  of, 

i,  547. 
Cantharic  acid,  hydrazide  of,  i,  40. 
Cantharidin,  action  of  ethylenediamhie 

on,  i,  483. 
action  of   orthophenylenediamine 

on,  i,  483. 
action   of     orthotoluylenediamine 

on,  i,  484. 
action     of     phenylhydrazine     on, 

i,  40,  278. 

constitution  of,  i,  278. 

derivatives  of,  i,  483. 

-■- —  hydrazone,  dinitro-,  i,  483. 
preparation  of,  i,  600. 


Cantharidin,  reduction  of,' i,  483. 
Cantharidinphenylhydrazone     hydrate, 

reactions  of,  i,  278. 

Caoutchouc,  absorption   of   sulphurous 

anhydride  by,  ii,  564. 
membranes,  difFusibility  of  certain 

gases  through,  ii,  564. 
Capillary  separation  of    substances    in 

solution,  Peoc,  1893,  123. 
Caproic  acid,   action  of   iodine  on  the 

silver  salt  of,  i,  391, 
action  of  phosphoric  anhydr- 
ide on,  Teans,,  460- 

o-amidoxyl,  i,  503, 

normal,  preparation  of,  i,  687. 

Caprylamide,  a-isonitroso-,  i,  503, 
Caprylic  acid,  a-amidoxyl-,  i,  503. 
Caprylic    iodide,  secondary,  action   of, 

on  trimethylamine,  i,  7. 
Caprylone  oxime,  Teans.,  454. 

preparation  of,  Teans,,  453. 

Caprylonitrile,  a-amidoxyl,  i,  503. 
Capsicum,  composition  of  the  ripe  husks 

of,  ii,  546. 
Caramel,  cryoscopy  of,  i,  619. 
formation  of  hydrocyanic  acid  by 

the  action  of  nitric  acid  on,  i,  617. 

molecular  formula  of,  i,  619. 

Carbamic  acid  in  the  urine  after  inges- 
tion of  lime,  ii,  333, 
Carbamide   amidoacetate,  thermochem- 
istry of,  ii,  696, 

preparation  of,  i,  696. 

thermochemistry  of,  ii,  358. 

See  also  Urea. 

Carbanilide,  hexanitro-,  Teans.,  1064, 

1068. 
Carbanilidocuminantialdoxime,  i,  708. 
Carbanilidometanitrobenzantialdoxime, 

i,  708.     • 
Carbanilido-orthonitrobenzantiald- 

oxime,  i,  708. 
Carbanilido-orthonitrobenzsynald- 

oxiine,  i,  710. 
Carbanilidoparamethoxybenzantiald- 

oxime,  i,  707. 
Carbanilidoparamethoxybetizsynald- 

oxime,  i,  707. 
Carbazacridine,  i,  417. 
Carbazides,     thiosemi-,    stereoisomeric, 

i,26. 
Carbazole,  i,  349. 
— '■ —  bromonitro-,  i,  349. 

r  conversion  of,  into  indole,  i,  717. 

formation      of,    from     tetrazodi- 

phenyl,  i,  588. 
Carbodiimides,    molecular     weight    of, 

i,  701. 
Carbodiparatolylimides,  molecular 

weights  of,  i,  701. 
CarbodiphenyJimide,  "Wessel's  dicarbo- 
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base     from     plienylhydrazine     and, 

i,  461. 
Carbohydrates,  formation  of  benzoates 

from,  i,  186. 

heats  of  combustion  of,  ii,  59. 

in  leguminous  seeds,  li,  139. 

of  normal  urine,  ii,  542. 

of  the  coffee  berry,  ii,  84. 

of  the  Jerusalem  artichoke,  i,  617. 

recent  investigations  on,  i,  547. 

urinary,   relation    of,   to   humous 

substance,  ii,  82. 
Carbolic    acid,     crude,    estimation     of 

phenols  in,  ii,  394. 
Carbon  and  nitrogen,  simultaneous  esti- 
mation of,     in   organic    compounds, 

ii,  501. 

atomic  refraction  of,  ii,  254. 

atomic  weight  of,  ii,  165. 

bisulphide,  action  of  aqua  regia 

on,  ii,  571. 
depression    of    the    freezing 

point  of  acetic  acid  by,  Teans.,  1025. 
depression    of    the    freezing 

IDoint  of  benzene  by,  Tean3.,  1022, 
• molecular  weight  of,  in  the 

liquid  state,  Trans.,  1099. 

combustion  of,  in  air,  ii,  461. 

cylic  condensation  of,  ii,  519. 

estimation  of,  in  iron   and   steel, 

ii,  45,  491. 
oxychloride,  preparation  of,  from 

carbon  tetrachloride,  i,  681. 
preparation  of,  under   high  pres- 
sure, ii,  275. 
tetrabromide,    action    of    stannic 

chloride  on,  i,  121. 
tetrachloride,  action  of  hydriodic 

acid  on,  i,  1. 
molecular  weight  of,  in  the 

liquid  state,  Trans.,  1099. 

trichloriodide,  i,  185. 

volatilisation  of,  in  the  electric  arc, 

ii,  408. 
Carbonado  in  blue  earth  from  the  Cape, 

ii,  285. 
Carbonates,  action  of  sulphur  and  water 

on,  ii,  205. 

hydrogen  alkali,  analysis  of,  ii,  190. 

Carbonic  acid,  estimation  of,  in  aqueous 

solutions,  ii,  45. 
sulphuric  acid,   calcium  and 

magnesium,  distribution  of  acids  and 

bases  in  a  solution  containing.  Trans., 

696. 
Carbonic    anhydride,     amount    of,    in 

the  air,  ii,  67. 
and  methylic  chloride,  mea- 
surement of  Van  der  Waals'  surface 

for  mixtures  of,  ii,  260. 
— — and  oxygen,  exchange  of,  be- 
tween plants  and  the  atmosphere,  ii,  180. 


Carbonic  anhydride,  assimilation  of,  by 

chlorophyllous  plants,  ii,  483. 
condensation   of,    under  the 

influence  of  sun -light,  ii,  484. 

— condition   of  the  absorption 

'  of,  by  calcium  oxide.  Trans.,  822. 

diffusion  of,  in  water,  ii,  62. 

estimation  of,  in  the  air  of 

buildings,  ii,  240. 
in  the  air  of  soils,  influence  of 

the  pressure  of,  on  vegetation,  ii,  341. 
influence  of,  on  the  diastatie 

and  peptone-forming  ferments  in  the- 

organism,  ii,  475. 

specific  heat  of,  ii,  5. 

Carbonic  oxide,   action   of,   on   potass- 
ammonium  and  sodammonium,  ii,  520. 
action  of,    on  reduced  hsem- 

atin  and  hsemochromogen,  i,  448. 
and  oxygen,  ignition  point  of 

a  mixture  of,  ii,  258. 

density  of,  ii,  165. 

' elimination  of,  ii,  131,  288. 

' formation     of,   in    gas    pro- 
ducers, ii,  461. 

heat  of  combustion  of,  ii,  444. 

Carboparatoluidocuminantialdoxime, 

i,  708. 
Carboparatoluidocuminsynaldoxime, 

i,  708. 
Carboparatoluidometanitrobenzantiald- 

oxime,  i,  709. 
Carboparatoluidometanitrobenzsynald- 

oxime,  i,  709. 
Carboparatoluidoorthomethoxybenz- 

antialdoxime,  i,  708. 
Carboparatoluidoorthonitrobenzantiald- 

oxime,  i,  709. 
Carboparatoluidoorthonitrobenzsynald- 

oxime,  i,  710. 
Carboparatoluidoparamethoxybenz- 

antialdoxime,  i,  707. 
Carboparatoluidoparamethoxybenz- 

synaldoxime,  i,  707. 
Carboparatoluidoparanitrobenzantiald- 

oxime,  i,  708. 
Carboparatoluidoparanitrobenzsynald- 

oxime,  i,  708. 
Carbophenyldiimide,  molecular  weight 

of,  701. 
Carborthotoluidocuminantialdoxime, 

i,  708. 
Carbortliotoluidometanitrobenzantiald- 

oxime,  i,  708. 
Carborthotoluidoorthomethoxybenz- 

antialdoxime,  i,  708. 
Carborthotoluidoparamethoiybenz- 

antialdoxime,  i,  707. 
Carborthotoluidoparamethoxybenz- 

synaldoxime,  i,  707. 
Carborthotoluidoparanitrobenzautiald- 

oxime,  i,  708. 
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Carborthotoluidoparanitrobenzsynald- 
oxime,  i,  708. 

Carboxjdehydracetic  acid,  i,  398. 

■ hydrazide  of,  i,  400. 

Carboxydehydropropionylacetic  acid, 
i,  399. 

Carboxyl  group,  influence  of,  on  the 
toxic  action  of  aromatic  compounds, 
ii,  178. 

Carboxyplienylglyoxylic  acid  [1  : 2], 
i,  476. 

Carica  papaya,  alkaloid  from  the  leaves 
of.  i,  740. 

Carotene,  detection  of  in  plants,  ii,  33. 

from  pollen,  ii,  139. 

C'arpaine,  i,  740. 

nitroso-,  i,  741. 

Carvacrol  and  camphor,  relation  be- 
tween, i,  524. 

Carvacrylamine,  i,  723. 

Carvole,  i,  723. 

Carvomenthene,  i,  359. 

€arvomenthol,  tertiary,  i,  723. 

Oarvomenthylamine,  tertiary,  i,  723. 

Carvomenthylphenylthiocarbamide, 
i,  723. 

V-Carvoxime,  reduction  of,  i,  723. 

a-Carvylamine,  i,  723. 

^-Carvylamine  salts,  i,  723. 

«-Carvylphenylcarbamide,  i,  723. 

^-Carvylphenylcarbamide,  i,  723. 

Caryophyllene  alcohol  and  its  deriva- 
tives, i,  101. 

Cascarin,  identity  of,  with  rhamno- 
xanthin,  i,  113. 

Casein  solutions,  filtration  of,  through 
porcelain,  i,  540. 

Cdsava,  products  of,  ii,  430. 

Catechol,  action  of  chlorine  on,  i,  698. 

■ action  of  light  on,  i,  642. 

action  of  sulphuric  acid  on,  i,  637. 

azo-derivatives  of,  i,  410. 

diamido-,  i,  699. 

dinitro-,  and   its   conversion   into 

nitranilic  acid,  i,  699. 

Catecholdiazobenz  enesulphonic  acid, 
i,  410. 

Catecholdisulphonic  acid,  i,  638. 

Catecholsulphonic  acid,  i,  637. 

Cell,  a  one-volt  standard,  ii,  562. 

Clark,  as   a   standard   of  electro- 

tive  force,  ii,  107. 

• Plante,  chemistry  of,  ii,  3,  4. 

Cells,  detection  of  phosphorus  in,  ii,  135. 

• g^reen  plant,  assimilation  of  formal- 
dehyde by,  ii,  32. 

oxidation,  electromotive   force  of, 

ii,  58. 

vegetable,    supposed    presence    of 

albumin  in  the  walls  of,  ii,  180. 

voltaic,    with    fused    electrolytes, 

ii,  403. 


Cellulose,  action  of  dilute  acids  and 
alkalis  on,  i,  127. 

■ alkali,  and  carbon  bisulphide,  in- 
teraction of,  Teans.,  837. 

• animal,  i,  497. 

benzoates,  Teans.,  838. 

constitution  of,  Teans.,  843. 

inversion  of,  i,  249. 

nitrate,  estimation  of  nitrogen  in, 

ii,  184. 

•  nutritive  value  of,  ii,  22. 

oxy-,  i,  387. 

regenerated,  Teans.,  840. 

• thiocarbonates,  Teans.,  837. 

Cellulosethiosulphocarbonic  acid, 
Teans.,  839. 

Cephalantein,  i,  113. 

Cephalantin,  i,  112. 

Cephalanthus  tannin,  i,  113, 

Cerberetin,  i,  482. 

Cerberin,  i,  481. 

Cerebrin,  i,  235. 

Cerebrosides  of  the  medullary  sheath  of 
nerve  fibres,  i,  234. 

Cerium  chloride,  anhydrous,  ii,  466. 

Cerium-group,  separation  of  the  metals 
of,  ii,  283. 

Cerotolic  acid,  i,  59. 

Cetraria  nivalis,  analysis  of,  ii,  593. 

Cevadine,  i,  490. 

Chalybite,  cobaltiferous,  from  Neun- 
kirchen,  ii,  129. 

Champaeol,  i,  480. 

Charcoal,  behaviour  of,  with  halogens, 
nitrogen,  sulphur,  and  oxygen^ 
ii,  571. 

formation  of  hydrocyanic  acid  by 

the  action  of  nitric  acid  on,  i,  617. 

Chay  root,  colouring  and  other  princi- 
ples contained  in,  Teans.,  1160. 

Chebulic  acid  i,  212. 

Cheese,  over-ripe,  composition  of,  ii,  20. 

Chelerythrine,  i,  490. 

Chemical  action  at  very  low  tempera- 
tures, ii,  112. 

influence  of  moisture  in  pro- 
moting, ii,  462 ;  Peoc,  1893,  129. 

change,   conditions   determinative 

of,  Peoc,  1893,  145. 

changes,  conservation  of  mass  in, 

ii,  452. 

energy,  transformation  of,  into  elec- 
trical energy,  ii,  107. 

theory,  attempt  to'  found  a,  on  a 

basis  of  pjijysical  comparison,  ii,  10. 

types,  theory  of,  ii,  408. 

■ union,  metliod  of  measuring  loss 

of  energy  due  to,  ii,  63. 

Cherry  tree  gum,  organised  ferment 
from,  ii,  180. 

Chesnut  bark  tannin,  i,  343. 

Chick-peas,  composition  of,  ii,  226. 
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Chick-peas,  presence  of  boron,  copper, 
and  lithium  in,  ii,  226. 

Child  14  months   old,  metabolism  in, 
ii,  476. 

Chitin,  i,  288. 

Chitins,  i,  614. 

Chitons,    respiratory    globulin    in    the 
blood  of,  i,  60. 

Chloral,  action  of,  on  benzene,  i,  718. 

condensation  of  ketones  with,  i,  389. 

condensation  of,  with  acetone  and 

acetophenone,  i,  302. 

derivatives  of,  i,  301. 

■  hydrate,   influence   of,    on   meta- 
bolism, ii,  543. 

molecular  weight  of,  in  the  liquid 

state,  Trans.,  1100.  " 

Chloralacetone,  i,  302,  390. 

dibromo-,  i,  390. 

Chloralacetophenone,  i,  302,  390. 

Chloral-ammonia,  i,  301,. 

Chloralantipyrine,  i,  301. 

Chloraldiformamide,  i,  301. 

Chloralose  and  its  physiological  proper- 
ties, i,  247. 

Chloramines,  i,  497. 

Chloranil,  derivatives  of,  i,  822. 

Chlorates,  action  of  sulphurous  anhydr- 
ide on,  ii,  115. 

and  nitrates,  estimation  of,  in  one 

operation,  ii,  596. 

chlorides  and  hypochlorites,  esti- 
mation of  admixed^  ii,  388. 

Chloreserine,  i,  741. 

Chlorides,  hypochlorites,  and  chlorates, 
estimation  of  admixed,  ii,  388. 

metallic,  action  of  liquid  chlorine 

on,  ii,  464. 

source  of  error  in  the  volumetric 

estimation    of,    by    Mohr's  method, 
ii,  433. 

Chlorine,  action  of,  on  charcoal,  ii,  571. 

and  hydrogen,  ignition  point  of  a 

mixture  of,  iij  258.  . 

and  mercury,  interaction  of,  PboC, 

1893,  38. 

atomic  refraction  of,  ii,  254. 

bromine  and  iodine,  detection  of, 

in  admixture,  ii,  343. 

— ^ separation  and  estima--- 

tion  of,  ii,  183,  295,  595. 

— —  density  and  molecular  volume  of, 
ii,  410.     *  . 

estimation  of,  in  electrolysed  solu-. 

tions,  ii,  41. 

estimation  of,  in  water,  ii,  550. 

estimation  of,  in  wine,  ii,  233. 

free,    volumetric     estimation     of, 

ii,  488. 

separation  of  iodine  from,  ii,  183 ; 

Tbans.,  1051. 

Chlorite -group,  ii,  19. 


Chlorites,  constitution  of,  ii,  78. 
Chloroborates,  preparation  of,  ii,  468. 
"  Chlorocodide,"  i,  675. 
Chloroform,      decomposition      of,      in 

presence  of  iodine,  i,  242. 

m.  p.  of,  ii,  357. 

oxidation   of,  with  chromic  acid, 

i,  681. 

pure,  preparation  of,  i,  121. 

Chlorophyll,  i,  41. 

alkaline,  i,  41. 

Cldorosis,  ii,  541. 

iron  in,  ii,  427. 

Cholera,  excretion  of  ethereal  hydrogen 

sulphates  in,  ii,  290. 
Cholesterol,  estimation  of,  ii,  810. 
Cholic  acid,  estimation  of,  in  bile,  ii,  220. 
Choline  nitrite,  i,  298. 

occurrence  of,  in  the   sprouts  of 

barley  and  wheat,  i,  684. 

occuiTcnce     of,     in     wormseed, 

ii,  485. 

Chondrostibian,  ii,  577. 
Chromammonium     compounds,      thio- 

cyanates  of,  i,  290. 
Chromates,  action  of  sulphur  and  water 

on,  ii,  205. 
Chromatin,      demonstration      of      the 

presence  of  iron  in,  ii,  24. 
Chrome  alum,  dissociation  of,  ii,  73. 

alums,  anhydrous,  ii,  573. 

Chrome-iron-ore    from    Lower   Silesin, 

ii,  178. 
Chromium  ammoniuip  sulphate,  ii,  572^ 
chloride,  action  of  ammonia  on,  at 

low  temperatures,  ii,  469. 
■         chlorides,  violet  and  green,  crjo- 

scopic  behaviour  of  aqueous  solutions, 

ii,  122. 

crystalline  form  of,  ii,  281. 

7" —  detection   of,  in  presence  of  iron. 

and  manganese,  Tbans.,  1082. 

electrolytic  preparation  of,  ii,  122. 

'-  estimation  of,    by   aid  of  sodium 

peroxide,  Tbans.,  1081. 

estimation  of,  in  steel,  &c.,  ii,  554- 

fluoride,  ii,  282. 

oxalates,    absorption    spectra    of, 

li,  314. 

oxide,  action  of  a  high  temperature- 

.   on,  ii,  167. 

potassium  sulphate,  ii,  573. 

preparation  of,  ii,  281. 

•; sulphites,  ii,  456. 

— —  tungstate,  crystalline,  ii,  574. 

volumetric  estimation  of,  ii,  194. 

Chromium -compounds,  absorption  specr 

tra  of,  ii,  313. 
Chromodisulphuric  acid,  ii,  470. 
Chromopyrosulphuric  acid,  ii,  528. 
Chromosulphochromic  acid,  ii,  470. 
Chromotrisulphuric  acid,  ii,  470. 
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Chromous  fluoride,  ii,  281. 

Chrysene,  i,  593. 

Chrysenic  acid,  constitution  of,  i,  594. 

distillation    of,  with  lime, 

i,  593. 

Chrysoidine,  action  of  formaldehyde  on, 

i,  574. 

thionyl-,  i,  518. 

Chrysomethylpiazine,  Teans.,  1292. 
Chrysopiazin«,  Teans.,  1290. 

1  :  4-dihydride,  Teans.,  1289. 

Cicer  arietinum,  composition  of,  ii,  226. 
Cicuta  virosa,  ethereal  oil  of  the  seeds 

of,  1,  634. 
Cinchona  alkaloids,  i,  181. 
conversion  of,   into   isomer- 

ides,  i,  56. 
new  iscmerides  of  the  eth- 

iodides  of,  i,  738. 

bark,    estimation   of    quinine   in, 

ii,  200,  310. 

Cinchonamine,  physiological  action  of, 

ii,  223. 
Cinchonibine,  i,  679. 
Cinchonic  acid,  i,  114. 
— -  acids,  alkyl-  and  alkyleue-deriva-. 

lives  of,  i,  728. 
Cinchonine,  i,  677. 

conversion     of,    into     isomerides, 

.      i,  56. 

dihydrochloride,  i,  677. 

ethiodide,  isomeride  of,  i,  738. 

hydrochloro-,  i,  678. 

molecular        transformation      of, 

i,  181. 
solutions,     rotatory     power      of, 

ii,  106. 
jS-Cinchonine,  i,  56,  181. 
y-Cinchonine,  i,  56. 
Cinchonidine,  i,  676. 

action  of  hydriodic  acid  on,  i,  231. 

conversion  of,  into  isomerides,  i,  56. 

ethiodide,  isomeride  of,  i,  738. 

/3-Cinchonidine,  i,  56,  232. 
7-Cinchonidine,  i,  56,  232, 
Cineole,  detection  of,  in   ethereal  oils, 

ii,  395. 
Cinnamaldiureide,  i,  646. 
Cinnamalureide,  i,  646. 
Cinnamene,  action  of  nitrosyl  chloride 

on,  Teans.,  483. 
hydrochloride  and  hydrobromide, 

i,  562. 
Cinnamic  acid,  alio-,  new  synthesis  of, 

i,  513. 
condensation  of,  with  hydro- 
carbons, i,  513. 
dibroraide,      separation     of, 

into  its  optically  active  components, 

i,  582. 
dibromides,  optically  active, 

i,  414. 


Cinnamic    acid,    dichlorides,    optically 

active,  i,  415. 
diiodo-,  action  of  water  and 

heat  on,  i,  19. 
Cinnamylamidoacetophenone,  i,  532. 
Cinnamylamine     and     its     derivatives, 

i,  568. 
Cinnamylbenzamide,  i,  569. 
Cinnamylcocaine,  derivatives  of,  i,  57. 
Cinnamylidene,  i,  703. 
Cinnamylideneallylparatolylhydrazine, 

i,  704. 
Cinnamylideneparamidophenol,  m.  p.  of, 

i,  273. 
Cinnamylphenylthiocarbamide,  i,  569.    , 
Cinnamylphenyl-ip-thiocarbamide, 

i,  569. 
Cinnamylphtlialamic  acid,  i,  569. 
Cinnamylphthalimide,  i,  568. 

dibromides,  i,  569. 

Citraconfluorescein,  Teais^s.,  677. 

action  of  bromine  on,  Teans.,  683. 

derivatives  of,  Teans.,  677. 

dinitro-,  Teaxs.,  683. 

Citraconic    acids,    conversion    of,   into 

mesaconic  acids,  i,  190. 
Citrates,  action  of  sulphur  and  water  on, 

ii,  205. 
Citrazinamide,  preparation  of,  Teans.,. 

1036. 
Citrazinic  acid,  Teans.,  1035. 
— —  action  of  nitrous  acid  on, 

Teans.,  1043. 

alkali  salts  of,  Teans.,  1040. 

-r- ■ — -  isonitroso-,  Teans.,  1047. 

tribromo-,  Teans.,  1042. 

trichloro-,  Teans  ,  1041. 

Citrazinimide,  alkali  salts   of,  Teans., 

1039. 
Citrene,  action   of    sulphuric   acid   ou,, 

i,  223. 
Citric  acid,  detection  and  estimation  of 

lead  in,  ii,  599. 

— —  estimation  of,  in  wine,  ii,  54. 

examination     of,    for     lead, 

ii,  557. 
• formation  of,  by  the  fermenta- 
tion of  glucose,  ii,  591. 
Citronellaldehyde,  i,  685. 

nitrile  of,  i,  685. 

Citronellaldoxime,  i,  685. 
Citronellapimelic  acid,  i,  685. 
Citronellic  acid,  i,  685.  ^ 
Cladonia      rangiferina,     analysis      of, 

ii,  593. 
Clark  cell  as  a  standard  of  electromotive 

force,  ii,  107. 
Clay,  estimation  of  silica  in,  ii,  300. 

estimation  of,  in  soils,  ii,  97. 

filters,  ii,  368. 

Clinochlore,  constitution  of,  ii,  78. 
Clinton  iron-ore,  ii,  76. 
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Clovene,  i,  102. 

Cloves,  oil  of,  detection  of,  ii,  397. 

Coagulation,  fractional  heat,  of  prote'ids, 

i,  59. 

intravascular,  ii,  541, 

of  blood,  ii,  426. 

Coal,  estimation  of  sulphur  in,  ii,   89, 

187. 
Coal-gas,    estimation    of    nitrogen    in, 

ii,  296. 
Coal-tar  colouring  matters,  qualitative 

analysis  of,  ii,  610. 
Cobalt,  action  of  strong  aqueous  potash 

on,  ii,  468. 
— —  and  nickel,  separation  of,  by  means 

of  nitroso-S-naphthol,  ii,  500. 
atomic  weight  of,  ii,  469,  574. 

—  electrolytic   estimation   of,  ii,  94, 
'     192. 

electrolytic  separation  of  bismuth 

from,  ii,  497. 
electrolytic   separation   of    copper 

from,  ii,  496. 

elementary  nature  of,  ii,  469. 

■ oxide,  action  of  a  high  temperature 

on,  ii,  167. 
— —  question   as   to  the   homogeneous 

nature  of,  ii,  212. 
■ separation    of     manganese     from, 

Teans.,  1082. 

sulphites,  ii,  456. 

volumetric  estimation  of,  ii,  194. 

Cobaltammonium   salts,    electrical  con- 
ductivity and  constitution  of,  ii,  507. 
Cobaltiferous    chalybite     from     Neun- 

kirchen,  ii,  129. 

• iron  pyrites  from  Miisen,  ii,  18. 

Cobaltous    alkali    sulphates,   crystallo- 
graphy of,  Teans.,  388. 
Coca  leaves,  i,  57,  182. 
;8-Cocaic  acid,  i,  58. 
Cocaine   and   ecgonine,    separation    of, 

ii,  609. 

estimation  of,  ii,  609. 

hydrochloride,    melting   point  of, 

i,  738. 

physiological  action  of,  ii,  334. 

Cochineal,    detection    of,    in    sausages, 

ii,  56. 
Cochlearia   armoracia,  essential  oil  of, 

i,  633. 
Cocoa  preparations,  estimation  of  sugar 

in,  ii,  100. 
Cod-liver  oil,  alkaloids  of,  ii,  290. 
Codeine,  amorphous,  identity  of,  with 

pseudocodeine,  i,  675. 

salts,  i,  675. 

Codide,  chloro-,  i.  675, 

sulpho-,  i,  676. 

Coffee,  estimation  of  caffeYne  in,  ii,  608. 

influence    of,   on  artificial   diges- 
tion, ii,  540, 


Coffee-be  i*ry,     carbohydrates      of     the, 

ii,  84. 
Cohesion  of  elements  and  compounds, 

ii,  155. 
Collidine,  new,  i,  175. 
Colloid,  ii,  218. 

Colloids,  behaviour  of,  in  organic  sol- 
vents,   at   the    critical    temperature 

thereof,  ii,  259. 
Colophony,  terpenes  from,  i,  100. 
Colour,    change    of,    as    indicative    of 

change  of  structure,  Peoc,  1893,  55. 
of  solutions  of  salts  in  water,  in- 
fluence  of   the   concentration  of  the 

ions  on,  ii,  203. 
origin    of,    Teans.,    243 ;    Peoc, 

1892,  189,  194;  1893,  52,  55,  93. 
Colouring  matters,  coal-tar,  qualitative 

analysis  of,  ii,  610. 
principles   of  chay   root,    Teaxs.. 

1160. 
of    morinda    root,    Teans., 

1184. 
oi  Subia-nklcimensis, TB,A.va.y 

1157. 
of     wong-koudu.    Teaks., 

1185. 
Coma,  diabetic,  ii,  543. 
Combustion  by  oxygen,  ii,  412. 

point,  ii,  202,  257,  258. 

Conchinine,  hydrochloro-,  i,  677. 
Conductivity  of  electrolytes  in  various 

solvents,  ii,  151. 
Congo-red,  action  of  formaldehvde  on, 

i,  574. 
Coniferin,  isolation  of,  from  Scorzonera 

hispanica,  i,  110. 
Coniine,  a  homologue  of,  i,  442. 
and  nicotine,    discrimination   and 

separation  of,  ii,  607. 
Convolvulus  ^anduratus,   glucoside   of, 

i,  472. 

scammonia,  glucoside  of,  i,  423. 

Cookeite  from  Paris  and  Hebron,  Maine, 

ii,  538. 
Copal  resin,  terpenes  from,  i,  100. 
Copper    acetate,    compounds    of,    with 

ammonia  and  pyridine,  i,  131. 

action  of  nitric  acid  on,  ii,  272. 

alkali    sulphates,    crvstallography 

of,  Teans.,  396^. 

ammonium  fluoride,  ii,  373. 

— — •  and  antimony,  simultaneous  preci- 
pitation of,  by  the  galvanic  current, 

ii,  72. 
antimony,    and    tin,    analysis    of 

alloys  of,  ii,  242. 

arsenates,  ii,  274. 

atomic  weight  of,  ii,  12. 

detection  of,  ii,  192. 

electrolytic   estimation   of,   ii,   93, 

191. 
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Copper,  electrolytic  separation  of,  from 

antimony,  ii,  495. 
electrolytic    separation     of,     from 

bismuth,  ii,  495. 
electrolytic     separation    of,    from 

cadmium,  ii,  306,  496. 
• electrolytic     separation    of,    from 

iron  and  zinc,  ii,  496. 
• electrolytic     separation    of,    from 

mercury,  ii,  305. 
electrolytic     separation    of,    from 

nickel,  ii,  306,  496. 

electrolytic     separation 


silver,  ii,  305. 
—  electrolytic 
zinc,  ii,  496. 
electrolytic 


separation 


of, 
of, 


from 
from 


from 


separation    of, 
zinc,  nickel,  and  cobalt,  ii,  496. 

• estimation  of,  ii,  493. 

■ estimation  of,  by  Volliard's   tliio- 

cyanate  method,  ii,  345. 

estimation  of,  in  alloys,  ii,  95. 

ethoxide,  i,  686. 

fluorides,  ii,  525. 

fusion  and  volatilisation  of,  in  the 

electric  arc,  ii,  508. 

graph ochemistry  of,  ii,  278.    , 

hydroxide,  action  of   haloid  salts 

on,  ii,  210. 

and  its  basic  salts,  dehydra- 
tion of,  ii,  374. 

dehydration  of,  in   presence 

of  water,  ii,  210. 

lead,  tin,  and  antimony,  separation 

of,  ii,  95. 

lithium  chloride,  ii,  119. 

nitro-,  ii,  374. 

oxide,  action  of  a  high  tempera- 
ture on,  ii,  167. 

'  oxybromide  analogous  to  atacanx- 

ite,  ii,  463. 

possible    volatility   of,    below    its 

melting  point,  ii,  168. 

potassium  fluoride,  ii,  373. 

presence    of,    in    tomatoes,   cliick 

peas,  and   Iris  germanica,  ii,  225 — 
227. 

pyruvate,  i,  686. 

rubidium  fluoride,  ii,  373. 

salts,  a  reaction  of,  ii,  554. 

absorption    spectra    of,     in 

solution,  ii,  149. 

sulphates,  basic,  new  formation  of, 

ii,  169. 

■ sulphite,  basic,  ii,  456. 

volumetric  estimation  of,  ii,  492. 

See  also  Cuprous. 

Coriander,  essence  of,  i,  661. 

Coriandrol,  i,  661. 

Cork,  constituents  of,  ii,  181. 

Corresponding  states,  Tan  der  Waals', 
ii,  63. 

TGI..    LXIY.   ii. 


Corundum,  alteration  of,  ii,  421. 

Corycavino,  i,  492. 

Corydaline,  i,  492. 

Corydaliobiline,  i,  44-6. 

Corydalis  cava,  alkaloids  from,  i,  492. 

new  alkaloid  from,    Tkaks., 

485. 

nohilis,  alkaloids  of,  i,  446. 

Corydine,  i,  492. 
Corytuberine,  Trans.,  486. 

methiodide,  Tkans.,  487, 

salts,  Trans.,  486. 

Cotinine,  i,  287,  444. 

dibromo-,      and     its     derivatives, 

i,  286. 
Cotogenin,  i,  417. 
Cotton,  absorption  of  mercuric  chloride 

from  dilute  solutions  by,  i,  387. 
Cotton-seed  meal,  available  phosphoric 

acid  and  soluble  potash  in,  ii,  594. 
oil,  detection  and  approximate 

estimation  of,  in  lard  and  olive  oil, 

ii,  440. 
heated,  detection  of,  in 

lard,  ii,603. 
Coumalin  rings,  formation  of,  i,  403. 
Coumalinic  acid,  i,  401. 
Coumarone    derivatives,    synthesis    of, 

i,  254. 
Cows,  feeding  experiments  on,  with  sun- 
flower cake,  ii,  328. 
milk     of     different     breeds     of, 

ii,  220. 

variously  fed,  butter  from,  ii,  28. 

Cream  of  tartar,  solubility  of,  in  dilute 

alcohol,  i,  308. 
Creatinine,  sarcous,  and  its  salts,  i,  55. 
Creosotes,  analysis  of,  ii,  307. 

composition  of,  i,  320. 

Cresol,  diamido-,  i,  566. 
o-Cre3ol,       supposed       formation 

from     1:2:  5-methyl8alicvlic 

i,  563. 
Cresolglycollamides,  i,  269. 
Cresolglycollic     acids,    derivatives 

i,  269. 

o-Cresolphthaleinoxime,  i,  719. 
Cresotic  acid,  amido-,  i   567. 

bromo-,  i,  5  7. 

chloro-,  i,  5b7. 

iodo-,  i,  567. 

anhydride,  ortho-,  217. 

e-jp-Cresoxyamylamine-,  i,  10. 
^-p-Ci-esoxyvaleric  acid,  i,  10. 
^-^-Cresoxyvaleronitrile,  i,  10. 
p-Cresylic  phthalate,  i,  275. 

titanate,  i,  257. 

Critical   constants    of  certain   ethereal 

salts.  Trans.,  1191,  1243,  1257. 

of  organic  compounds,  ii,  446. 

point,  determination  of  molecular 

weight  at  the,  ii,  204. 
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Critical  point,  effect  of  gravity  on  fluids    ! 
at  the,  ii,  112. 

• points,  Cailletet  and    Colardeau's 

method  of  determining,  ii,  111. 

temperatures,  new  method  of  cal- 
culating, Tkans.,  1107. 

Crotonic  acid,  chlorination  and  bromin- 
ation  of,  i,  132. 

diiodo-,  i,  397. 

•■        solid,  addition  of  bromine  and 

chlorine  to,  i,  134. 

acids  and  their  derivatives,  i,  132. 

)8-chloro-,  oxidation  of,  i,  549. 

— — solid,  formation   of,    by   the 

reduction  of    o-isobromo-  and   a-iso- 
chloro- crotonic  acids,  i,  134. 

Crotonylene  diiodide,  i,  2. 

preparation  of,  i,  2. 

Crucible,  Grooch,  use  of  the,  ii,  90. 

Crjohydric  quintuple  points,  ii,  447. 

temperatures,  ii,  512. 

Cryoscopic  behaviour  of  acetates  of 
feeble  bases,  i,  667. 

of  weak  solutions,  ii,  110. 

determinations,  phenanthrene  as  a 

solvent  in,  ii,  512. 

method,  more  exact,  ii,  261. 

studies    in     the     benzene     series, 

i,  270. 

Cryoscopy  of  ammoniometallic  com- 
pounds, ii,  156. 

a-Crystallin,  ii,  424. 

jS-Crystallin,  ii,  425. 

Crystallography  of  the  potassium, 
rubidium,  and  caesium  salts  of  the 
monoclinic  series  of  double  sulphates, 
R2M(S04)2,6H20,  Trans.,  337. 

Crystals  of  isomorphous  series,  connec- 
tion between  the  atomic  weight  of 
contained  metals  and  the  magnitude 
of  the  angles  of,  Teans.,  337. 

Cumazone,  thio-,  i,  25. 

•^-Cumene,  behaviour  of  halogen  deriva- 
tives of,  towards  sulphuric  acid, 
1,408. 

dinitrofluoro-,  i,  408. 

fluoripdo-,  i,  408. 

fluorodibromo-,  i,  408. 

fluorodichloro-,  i,  408. 

nitrofluoro-,  i,  408. 

•t/'-Cumenesulphonic  acid,  fluoro-,  i,  408. 

fluorobromo-,  i,  408. 

fluorochloro-,  i,  408. 

Cumidine,  thionyl-,  i,  517. 

\//-Cumidine,  fluoro-,  i,  408. 

thionyl-,  i,  517. 

Cuminaldiureide,  i,  646. 

Cuminaldoximes,  action  of  phenyl- 
hydrazine  on,  i,  87. 

•Jz-Cumylic  phthalate,  i,  275. 

Cupreine  and  its  derivatives,  plivsio- 
logical  action  of,  ii,  223.  ^ 


Cuproiodargyrite,  ii,  2S5. 

Cuproplumbite  from  i3utte  City,  Mon- 
tana, ii,  286. 

Cuprous  cyanide,  combination  of,  with 
alkali  cyanides,  i,  289. 

• fluoride,  non-existence  of,  ii,  125. 

mercuric  iodide,  ii,  554. 

phosphide,  ii,  526. 

Cyanacetamide,  thio-,  i,  405. 

Cyanacetic  acid,  condensation  of  fatty 
aldehydes  with,  i,  455. 

Cyanacetone  hydrazone,  i,  315,  571. 

Cyanacetophenone  hydrazone,  i,  315. 

o-Cyanacetophenonecarboxylic  acid, 
i,  468. 

Cyanacetoxime,  i,  314. 

Cyanides,  condensation  of,  with  ethereal 
salts,  i,  396. 

o-Cyanobenzenesulphonamide,  i,  715. 

o-Cyanobenzenesul phonic  acid,  i,  715. 

o-Cyanobenzoic  acid,  i,  268. 

Cyanocrotonic  acid,  i,  455. 

o-Cyanodiphenylmethane,  i,  16. 

Cyanofumaric  acid,  i,  455. 

Cyanogen,  decomposition  of,  in  acid, 
alkaline,  and  aqueous  solutions, 
i,  541. 

detection    and    estimation   of,    in 

iodine,  ii,  246. 

estimation  of,  in  coal-gas.  ii,  51. 

estimation  of,  in  the  spent  mate- 
rials from  gas  purifiers,  ii,  50. 

iodide,  action  of  sodium  thiosulph- 

ate  on,  ii,  246. 

volumetric    estimation    of, 

ii,  245. 

radicle,     mechanical     comparison 

between  the  halogens  and,  i,  1. 

Cyanomalonic  acid,  i,  455. 
o-Cyanophenyltolylmethane,  i,  17- 
Cyanotrimethyldihydro-2-pyridone, 

i,  484. 
Cycloid  systems,  constitution  of,  i,  603. 
Cymene,  critical  constants  of,  ii,  446. 

magnetic  rotation  of,  ii,  442. 

optically  inactive,  preparation  of, 

from  oil  of  caraway,  i,  17. 
m-Cymene,  i,  597. 
Cymidine   [1:3:  4],  conversion  of  tan- 

acetoxime  into,  i,  78. 
w-Cymyl  methyl  ketone,  i,  163. 
o-Cymyl  ethyl  ketone,  i,  465. 

ketoxime,  i,  465. 

propyl  ketone,  i,  465. 

ketoxime,  i,  465. 

o-Cymylacetamide,  i,  465. 
w-Cymylcarboxylic  acid,  i,  163. 
o-Cymylcarboxylic  acid,  i,  465. 
w-Cymylglyoxylic  acid,  i,  163. 
o-Cymylmethylketoxime,  i,  464. 
Cyt'isine,  i,  119. 
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Dahllite,  ii,  421. 

Danalite,  ii,  215. 

Dandruff  of  the  horse,  ii,  585. 

Decaglycerol,  i,  663. 

Decanaphthene  acetate,  i,  636. 

alcohol,  i,  686. 

from  Caucasian  petroleum ,.-i,  635. 

Decaiie,  critical  constants  of,  ii,  446. 

magnetic  rotation  of,  ii,  442. 

Pecjlene,  magnetic  rotation  of,  ii,  442. 
Dehydracetic  acid,  amido-.  Trans.,  128. 

formation    of,   from   acetic 

chloride,  i,  92. 

formation   of    orcinol    and 

other    condensation    products    from, 
Trans.,  122. 

pix)duction  of  naphthalene 

derivatives  fix)m.  Trans.,  329. 

o-Dehydroamaric  acid,  i,  590. 
/3-Dehydroamaric  acid,  i,  590. 
Dehydroamaric  anhydride,  i,  590. 
Dehydrodiacetyllevulinic    acid,     action 

of  benzaldehyde  on  the  ammoniacal 

derivatives  of,  i,  177. 
Dehydrophotosantonic  acids,  i,  665. 
Dehydropropionylacetic  acid,  i,  400. 
Densities  of  certain  gases,  ii,  453,  514. 
Density  and  composition  of  sulphuric 

acid  solutions,  ii,  61,  155. 
— —  maximum,   of   aqueous  solutions, 

temperature  of,  ii,  60. 
of  solids,  discoverer  of  the  method 

of  determining  by  suspension,  ii,  508. 
Deoxyamalic  acid,  i,  406. 

thermochemistry  of,  ii,  361. 

Deoxy benzoin,    condensation    of    benz' 

aldehyde  with,  i,  353. 

condensation   of,    with  aldehydes 

and  ketones,  i,  589. 

• condensation  of,  with  acetophenone 

and  with  furfuraldehyde,  i,  590. 

Deoxydigitogenic  acid,  i,  666. 

Depolarisers,  nature  of,  Proc,  1893, 
148,  188. 

Dermatol,  i,  643. 

Descloizite  from  the  Obir,  ii,  577. 

Desiccators,  vacuum,  tap  for,  ii,  453. 

Desmine  from  Brazil,  ii,  423. 

Desmotroposantonin,  i,  526. 

Desmotroposantonous  acid,  i,  527. 

Desylacetophenone,  formation  of,  i,  219. 

Desylanilide,  i,  519. 

Desyl-/8-naphthalide,  i,  520. 

Desylparatoluidide,  i,  519. 

Dextrin,  molecular  mass  of,  i,  7. 

Dextrins  from  starcli,  i,  127. 

Dextroethoxysucciuic  acid.  Trans.,  234. 

Dextromenthone,  amine  from,  i,  224. 

Dextromethoxy  succinic  acid,  Trans., 
223. 


Dextrose,  i,  191. 

benzoate,  i,  186. 

birotation    and    hydrazone-forma- 

tion  of,  i,  126, 

estimation  of,  ii,  248, 

formation  of,  from  starch,  i,  4. 

— —  in  blood,  ii,  81. 

pliysiological  conversion  of  maltose 

into,  ii,  23. 
saccharose,  and  levulose,   analysis* 

of  a  mixture  of,  ii,  99. 
Dextroterpenes   in   Russian  turpentine, 

valency  of,  i,  358, 
Diabetes  mellitus,  metabolism  in,  ii,  177. 

pancreatic,  ii,  31. 

phioridzin,  ii,  31,  480. 

in  frogs,  ii,  480. 

Diabetic  coma,  ii,  543. 

Diabetics,  behaviour  of  galactose  in, 

ii,  177. 
Diacethydroxamic  acid,   Proc,    1893, 

77. 
Diacetoxyhexahydrobenzoic  acid,  i,  35. 
tf-Diacetoxytrilhiobenzene,  i,  331. 
Diacetyl,   preparation    of,   from    tetric 

acid,  i,  690, 
Diacetyl-)3-benzylhydroxylamine,  i,  707. 
Diacetylcitrazinamide,  Trans.,  1038. 
Diacetyldianilidosuccinic  anhydride, 

i,  566, 
D  iacety  Idi-  o-naphthy  lethy  lenediam  i  ne . 

i,  99. 

dibromo-,  i,  99. 

Diacetyldi-)3-naphthylethylenediamine, 

i,  100. 

dibromo-,  i,  100. 

Diacetyldiorthotolylethylenediamine, 

i,  79. 

dibromo-,  i,  79, 

Diacetyldiparatoluidosuccinic  acid, 

i,  566. 
Diacetyldiparatolylethylenediamine, 

i,  79. 

dibromo-,  i,  79. 

Diacetyldiphenyldihydrotetrazine, 

i,  711. 
Diacetyldiphenylethylenediamine, 

dibromo-,  i,  78. 

dichloro-,  i,  78. 

Diacetylglyceric  acid,  ethereal  salts  of, 

and  their  relation  to  optical  activity, 

Trans.,  1419. 
Diacetylhomocatechol,  i,  259. 
2 :  6-Diacetylheptane,     reduction     pro- 
ducts of,  Trans.,  111. 
Diacetylnicotine,  i,  675. 
Diacetylorthocyanobenzyl  cyanide,  i,  228 . 
Diacetylpinacone,  i,  245. 
Diacetyltartaric  acid,  ethereal  salts  of, 

i,  73. 
Dialkylorthotoluidines,   metamido- 

i,409;  •    ' 
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Diallyl,  action  of  mercuric  cliloride  on, 
i,  450. 

dihydriodo-,  stereoisomeric,  i,  237. 

heat   developed   by  the   union  of 

bromine  with,  ii,  444. 

preparation  of,  i,  237. 

stereoisomeric    tetrabromides    of, 

i,  237. 
Diallyldiparatolyltetrazone,  i,  704. 
Diallyloxalic  acid,  oxidation  of,  i,  12. 
Diallyloxanilorthamidoditolylamine, 

i,  325. 
Dial  uric     acid,      thermochemistry     of, 

ii,  361. 
Diamines,   rotatory  power   of   salts  of, 

ii,  105,  106. 
Damines,  ortho-,  derivatives  of,  i,  283. 

oxidation  products  of,  i,  266, 

324. 
Diamond,  artificial  production  of,  ii,  519. 

existence  of,  in  the  meteoric  iron 

of  Canon  Diablo,  ii,  174,  288. 

origin  of  the,  ii,  285. 

Diamonds,     artificial     production     of, 
ii,  276,  277. 

ash  of,  ii,  319. 

— —  ignition  temperature  of,  ii,  319. 

in    blue    earth    from    the   Cape, 

ii,  285. 

properties  of,  ii,  319. 

Diamylene,  i,  382. 

critical  temperature  of,  ii,  446. 

Diamjlphenylthiocarbamide,  i,  575. 
Diamylthioearbamine  chloriHe,  i,  576. 
Dianildiazoxyphenetoil,  i,  328. 
a7-Dianilidoquinoline,  i,  728. 
Dianilidosuccinic  acid,  i,  565. 

derivatives  of,  i,  565. 

Dianilsuccin,  i,  565. 
Dianisyldinitrosacyl,  action  of  aniline  on, 

i,  206. 
Dianisyltrichlorethane,  i,  272. 
Diapocinchonine,  i,  678. 
Diastase,  i,  744. 

from  wheat,  i,  743. 

of  lea\es,  Teans.,  604. 

• action  of,  on  soluble  starch, 

Teans.,  651. 

periodic  variations   of    the, 

Teans.,  644. 
. products  of  the  transforma- 
tion of  starch  by,  Teans.,  634. 

occurrence  of,  in  the  leaf,  Tbans., 

633. 

Reychler's  artificial,  i,  744. 

Diastases,   cliemical   conditions   of  the 

actions  of,  i,  187. 
Diastatic  action  of  the  serum  of  blood 
and  lymph,  ii,  333. 

activity   of   leaves,   determination 

of,  Teans.,  637. 
■■■       ferment  in  blood,  ii,  581. 


Diastatic  ferments  in  the  orsjnnism,  in- 
fluence of  carbonic  anhydride  on„ 
ii,  475. 

Diazine  derivatives,  para-,  i,  374. 

Diazoacetophenone,  i,  570. 

Diazoamidobenzene  benzoate,  i,  331. 

metanitrobenzoate,  i,  331. 

Diazoamidobenzenetetrahydroisoquinol- 
ine,  i,  528. 

Diazoamido-compounds,  i,  201. 

Diazoamidodihydromethylketole,  i,  468. 

Diazoamidonitrotoluene,  i,  46. 

Diazoamidoparatoluonitrile,  preparation 
of,  i,  201. 

j9-Diazoamidotoluene  benzoate,  i,  331. 

metanitrobenzoate,  i,  331. 

Diazobenzene,  action  of,  on  ethylic  aceto- 
acetate,  i,  84,  156. 

action  of,  on  /3-ketonic  acids,  i,  156. 

action  of,  on  malonic  acid,  i,  82. 

action     of     phenylhydrazine     on, 

i,  509. 

behaviour   of,  towards  potassium 

ferricyanide,  i,  326. 
behaviour   of,  towards   potassium 

permanganate,  i,  327. 
chloride,    action     of    benzene    or 

toluene  on,  i,  701. 

action  of  diphenyl  on,  i,  701. 

derivatives  of,  i,  200. 

perbromide,  i,  90. 

sulphate,  decomposition  of,  in  amyl 

alcohol,  i,  639. 
metanitro-,  decomposition  of, 

in  amyl  alcohol,  i,  639. 
Diazobenzenimide,  action  of,  on  methylic 

acetylenedicarboxylate,  i,  570. 
bromonitro-.  i,  90. 

1:2:  4-dinitro-,  i,  202. 

diorthobromoparanitro-,  i,  90. 

metanitro-,  i,  91. 

orthonitro-,  i,  91. 

orthoparadinitro-,  i,  91. 

paranitro-,  i,  90. 

^-Diazobenzenesvilphonic  acid,  reaction 
of  alcohols  with,  i,  639. 

Diazo-compounds,  action  of,  on  hydr- 
azines, i,  202. 

— —  aromatic,  i,  154. 

decomposition  of,  i,  325. 

decomposition  of.  by  water,  i,  81. 

Diazoimides,  conversion  of  amines  into, 
by  means  of  azoimide,  i,  202. 

Diazometaxyleneimide,  metanitro-,  i,  92. 

Diazonaphthalene  chloride,  action  of 
benzene  on,  i,  701 . 

jS-DiazoTiaphthalene,  bromo-,  i,  705. 

1 : 3'-Diazonaphthalenesulphonic  acid, 
i,  654. 

o-Diazophenol  chloriHe,  action  of  sodium 
sulpbide  on,  i,  330. 

Diazotetrazole,  i,  440. 
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Diazotetrazotic  acid,  salts  of,  i,  441. 

Diazotoluene  chlorides,  action  of  benz- 
ene or  toluene  on,  i,  70l, 

jt?-Diazotoluene,  bronio-,  i,  705. 

o-Diazotolueneimide,  metanitro-,  i,  91. 

paranitro-,  i,  82. 

2>-Diazotolueneimide,  orthonitro-,  i,  92. 

^-Diazptoluenemetasulphonic    acid,  ac- 
tion of  alcohols  on,  i,  585. 

jp-Diazotolueneorthosulphonic  acid,  ac- 
tion of  alcohol  on,  i,  325. 

action  of  methyl  alcohol  on, 

i,  585. 

Dibenzamide,  i,  29. 

Di-7-  benzamidodipropylacetic    acid, 
i,  687. 

Di-7-benzamidodipropylmalonic  acid, 
i,  687. 

Dibenzeneazodi-jS-naphtholmethane, 
i,  172. 

Dibenzenedisulphonic  acid,  thio-,  i,  416. 

Dibenzenesulphodihydroaldine,  i,  213. 

Dibenzenesulphonebenzidine,  i,  168. 

Dibenzenesulphonedimethjlbenzidine, 
i,  168. 

Dibenzenylhjdrazine,  i,  711. 

Dibenzimidine,  i,  711. 

Dibenzoacetophenonetetraureide,  i,  649. 

Dibenzoxycarbamide,  i,  702. 

Dibenzoylazoxazole,  i,  355. 

Dibenzoyl-/3-benzylhydroxylamine, 
i,  706. 

Dibenzoyldiamidoethylene,  i,  200. 

a-Dibenzoyldiamidoethylene,  i,  437. 

i8-Dibenzoyldiamidoethylene,  i,  437. 

Dibenzoyldiauiidonitrotertiary  butyl- 
benzene,  i,  637. 

Dibenzoyldihydroxybenzylpyridine, 
Teans.,  261. 

Dibenzoyldi-j3-naphthylethylenedi- 
amine,  i,  100. 

Dibenzoylglyoxime,  i,  355. 

Dibenzoylorthamidophenylethylaraine, 
i,  609. 

o- D ibenzoy Ip henylenediamine,  nitro -, 
i,  437. 

Dibenzoyltetrahydrophthalazine,  i,  733, 

Dibenzyl,  amido-,  i,  354. 

Dibenzyladonitol,  i,  292. 

Dibenzylamine,  preparation  of,  Teans., 
1311. 

thiocyanate,  i,  412. 

Dibenzylaminephenylsulphone,  i,  205. 

Dibenzylaniline,  orthodiimido-,  i,  198. 

Dibenzylchloramine,  i,  296. 

Dibenzylcyanacetic  acid,  i,  17. 

1  :  4-Dibenzyl-2  :  5-diphenylpiazii)e  di- 
hydride,  Teans.,  1362. 

1  :  4-Dibenzyl-2  :  6-diphenylpiazine  di- 
hydride,  Teans.,  1366. 

action  of  ferric  chloride  on, 

Teans.,  1373. 


1  :  4-Dibenzyl-2  :  6-diphenylpiazine  di- 

hydride,  molecular  transpositions  of, 

Teans.,  1371. 
3  :  5-Dibenzyl-2  :  6-diphenylpiazine, 

Teins.,  1371. 
Dibenzylmetadiamidobenzene,    orthodi- 

nitro-,  i,  198. 
Dibenzylorthodiamidotoluene,    orthodi- 

nitro-,  i,  198. 
Dibenzylparatoluidine,  dinitro-,  deriva- 
tives of,  i,  198. 

orthodiamido-,  i,  198. 

Dibenzylpheno^phthalein,  i,  420. 
Dibenzylthiocarbamic  chloride,  i,  412. 
Dibenzylthiocarbamide,  unsymmetrical, 

i,  411. 
Dibiphenylethylene,  i,  38. 
Dibutyldiphenylethylenediamine,  tetra- 

nitrotertiary-,  i,  700. 
Dibutyramide,  7-thio-,  i,  8. 
Dibutyryldi-a-naphthylethylenedi- 

amine,  di-o-bromo-,  i,  99. 
Dibutyryldi-/3-naplithylethylenedi- 

amine,  di-o-bromo-,  i,  100. 
Dibutyryldiorthotolylethylenediamine, 

di-a-bromo-,  i,  79. 
Dibutyryldiparatolylethylenediamine, 

di-a-bromo-,  i,  79. 
Dibutyryldiphenylethylenediamine,    di- 
o-bromo-,  i,  79. 
Dibutyryltartaric  acid,  ethereal  salts  of, 

i,  73. 
Dicaprylcarbinol,  Teans.,  455. 
Dicarboxylic  acids,  asymmetrical,  i,  251. 
Dicarboxyphenylglyoxylic  acid,  i,  593. 
Dichloralantipyrine,  i,  301. 
Dicinchonine,  i,  678. 
Dicinnamylamine,  i,  569. 
Di-i//-cumyldichlorethyiene,  i,  271. 
Di-\jl/-cumyldichlorethylenedisulphonic 

acid,  i,  271. 
Di-^-cumylethane,    asymmetrical, 

i,  271. 
Di-v/z-cumylketodisulphonic  acid,  i,  271. 
0)8-Dicurayl-a'-phenylfurfuran,  i,  219. 
Di-\//-cumyltrichlprethane,  i,  271. 
o-  Dicyanobenzylacetonitrile,  i,  17. 
Dicyanodiamide,  constitution  of,  i,  494. 

detection  of,  i,  494. 

reduction  of,  i,  494. 

Diet,  proteid  in,  ii,  540. 
o-Diethoxydinaphthostilbene,  i,  272. 
o-Diethoxydinaphthylbrichlorethaue, 

i,  272. 
;8- 1)  ie  t  h  oxy  dinaphthy  Itrichlore  tha  ne, 

i,  272. 
Diethyl  ketone,   magnetic  rotation   of, 

ii,  442. 
specific  volume  and  theruial 

expansion  of,  Teans.,  285. 
Diethylamide,  bromyl-,  i,  305. 
dichloryl-,  i,  192. 
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Diethylamine,  depression  of  the  freezing 
point  of  benzene  by,  Trans.,  1021. 

freezing   points   of    aqueous  solu- 
tions of,  Trans.,  158. 

hydrates  of.  Trans.,  160. 

jo-Diethylbenzene,  i,  408. 

Diethyldibenzeiiesulphoneparaphenyl- 
enediamine,  dibromo-,  i,  168. 

Diethyldiphenoxy methane,  i,  214. 

Diethylene  oxide  sulphone,  i,  459. 

Diethylenetriphenylhydrazines,         iso- 
meric, i,  571. 

Diethylhydroxyazoxazinedicarboxylic 
acid,  i,  398. 

Diethylic  camphorate,  action  of  phenyl- 
hydrazine  on,  i,  600. 

metahydroxyuvitate,  i,  252. 

5-phenTlpyrazoline-3  :  4-dicarb- 

oxylate,  i,*'282 

pyrotartrate,  i,  251. 

DiethyHsopropylcarbinol,  i,  124. 
Diethyl-,3-mettiyladipic  acid,  i,  130. 
Diethylphenylthiocarbamide,  i,  576. 
Diethylorthotohiidine,  metamido-,  i,  77. 
metanitro-,  i,  77. 

D  iethy  Iparatoluid  ineorthosulphon  ic 

acid,  i,  584. 
Diethylphenylthiocarbamide,  i,  575, 
Diethyltetrahydronaphthylalkine,  i,  592. 
Diethylthiocarbamine  chloride,  i,  576. 
Diethyltoluidine  hydrochloride,  i,  584. 
Diffusibility  of  certain  gases  through  a 

caoutchouc  membrane,  ii,  564. 
Diffusion  in  aqueous  salt  solutions,  ii,265. 
of  aqueous  solutions  of  mixed  salts, 

ii,  565. 
of  oxygen  and  nitrogen  in  water, 

ii,  62. 

of  substances  in  solution,  ii,  155. 

phenomena      of      solutions,     new 

method  of  studying,  ii,  109. 
with  precipitate  membranes, 

ii,  203. 
rate  of,  of  dextro-  and  Isevo-rota- 

tory  tartaric  acid,  ii,  316. 

theory  of,  ii,  109. 

jS^-Difurfurallevulinic  acid,  i,  254. 
Difurfuraltriureide,  i,  647. 
)3^-Difurfuryllevulinic  acid,  i,  255. 
Digestibility  of- bread,  ii,  24,  580. 

of  milk,  ii,  580. 

of   proteid,   influence   of   salt   on, 

ii,  579,  580. 
Digestion,   artificial,    influence    of    tea 

and  coffee  on,  ii,  540. 
influence  of  increased  or  diminished 

consumption  of  food  and  of  the  salts 

added  to  the  food  on,  ii,  132. 

influence  of  salt  on,  ii,  579,  580. 

natural  and  artificial,  ii,  423. 

peptic^  influence  of  chloroform  on, 

ii,  217. 


Digestive  fluids,  behaviour  of  sterilised 
milk  towards,  ii,  217. 

Digitogenin.  derivatives  of,  i,  665. 

Digitoic  acid,  i,  666. 

Digitonin,  preparation  of  pure,  i,  665. 

Diglycollaldehyde,  i,  617. 

Diglycollanil,  i,  191. 

Diglycollanilic  acid,  thio-,  i,  191. 

Diglycollanilide,  i,  191. 

thio-,  i,  191. 

DiglyeoUic  acid,  i,  191. 

anhydride,  thio-,  i,  191. 

chloride,  i,  191. 

Diglycollparatolilic  acid,  thio-,  i,  191. 

Dihydrobenzaldehyde,  i,  341. 

Dihydrobenzaldoxime,   action  of  brom- 
ine on,  i,  332. 

Dihydrobenzamide,  i,  341. 

Dihydrobenzene,  i,  255. 

Dihydrobenzoic   acid,    bromine    deriva- 
tives of,  i,  341. 

Dihydrocarveol,  i,  359,  595. 

oxidation  of,  i,  597. 

Dihydrocarveyl  phenylurethane,  i,  595. 

Dihydrocarvone,  i,  595. 

Dihydrocarvylamine,  i,  595. 

Dihydro-^/c-cximene,  i,  597. 

Dihydrocymene,  synthesis  of  a,  i,  258. 

Dihydrodiethylbenzene,  i,  258. 

Dihydrodiphthalyldiimide,  i,  372. 

Dihydro-2'-ethylquinazo]ine,  i,  51. 

Dihydro-3'-ethylquinazoline,  i,  51. 

Dihydroisocoumarincarboxylic  acid, 
i,  592. 

Dihydroisoindole,  i,  347. 

Dihydroisoquinoline,  i,  418,  530. 

Dihydromethylketole,  i,  468,  520. 

paramido-,  i,  469. 

paranitroso-,  dinitroso-,  and  nitro- 

nitroso-,  i,  521. 

Dihvdronaphthalene  and  its  derivatives, 
i,'591. 

Dihydronaphthol,  i,  592. 

Dihydropiazone,  dichloro-,  i,  371. 

Dihydrophenonaphthacridine,  i,  476. 

Dihydro-2'-phenylquinazoline,  i,  50. 

Dihydroxyanthraquinoneformamides, 
i,  659. 

Dihydroxybenzopinacolin,  i,  354. 

Dihydroxybenzoylbenzenesulphonic 
acid  and  its  salts,  i,  94. 

Dihvdroxybenzoyltrimethoxymethane, 
i,'4l7. 

Dihydroxybenzylpyridine,  Tbans.,  259. 

Dihydroxycitronellic  acid,  i,  685. 

Dihydroxydiketotetrahydronaphthal- 
ene,    azines    and    eurhodoles     from, 
i,  356. 

Dihydroxydimethylglutarie  acid  dihydr- 
azide,  i,  73. 

Dihydroxyhexahydrobenzoic  acid,  i,  3'; 

Dihydroxyhydrindene,  iraido-,  i,  519. 
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Dihydroxyhydrolapachol,  bromo-, 

Teans.,  428. 
Dihydroxymethylhydrastimide,  i,  119. 
Dihjdroxjnaphthoic  ncid,  i,  356. 
/5-Dihydroxynaphthoic  acids,  i,  475,  476. 
Diliydroquinazolines,      formation       of, 

i,  438. 
Diliydroxypyridines,    i,    527  ;    Teans., 

874. 

action  of  bromine  on,  i,  527. 

Dihydroxysantogenenic  acid,  i,  111. 
L)ihydroxytartarie   acid,   hydrazone   of, 

i,  147. 
Dihydroxytetrahydronapbtliyletliylene- 

diamine,  i,  592. 
Dihydroxytliiobenzenes,  constitution  of, 

i,  461. 
Dihydroxytropidine,  i,  738. 
Diisoamylthiourea,  Teans.,  322. 
l>iisobutvlamide,  bromyl-,  i,  305. 

—  chloryl-,  i,  192. 
Diisobutylthiourea,  symmetrical, 

Teans.,  319. 
Diisobutyryldi-a-naphtliylethylenedi- 

amine,  di-o-bromo-,  i,  99. 
Diisobutyryldiorthotolylethylenedi- 

amine,  di-o-bromo-,  i,  79. 
Diisobutyryldiparatolylethylenediamine, 

di-a-bromo-,  i,  79. 
Diisobutyryldiplienylethylenediamine, 

di-a-bromo-,  i,  79. 
Diisoeugenol,  preparation  of,  i,  643. 
Diisoliexolactone,  i,  690. 
l»jisohexonic  acid,  i,  690. 
L>iisopropylbenzene,     constitution      of, 

i,  562. 
Diketodinaphthylmetliane,  i,  172. 
a-Diketohydrindene,  hexachlor-,  i,  345. 
ay-  Diketobydrindenecarboxylic        acid, 

sodium  salts  of,  i,  415. 
ay-Diketohydrindone    derivatives,   con- 
version of  pbthalide  derivatives  into, 

i,  415. 
])iketometliylpentachlorhexamethylene 

Ll  :  3  :  5],  i,  259. 
Diketomethylpentene,  dicliloro-,  i,  260, 

319. 

trichloro-,  i,  319. 

«-Diketones,     reduction     of,     Teans., 

770. 
^-jJiketones,  condensation  of,  with  carb- 
amide and  thiocarbamide,  i,  129. 
1  :  5-Diketones  ,  synthesis  of,  i,  419. 
Diketopentene,  dichloro-,  i,  319. 

symmetrical    and    unsymmetrical 

trichloro-,  i,  319. 

aa-Diketotetrahydronaphthalene   oxide, 

i,  220. 
Dilactide,  i,  166. 
Dilactylic  acid,  trithio-,  i,  308. 
Dilatometers,    construction   of,  Teans., 

263. 


Dilution,  influence  of,  on  the  velocity  of 

chemical  reactions,  ii,  510. 
Dimesitylthiocarbamide,  i,  32. 
jy-Dimethoxybenzophenone,  i,  97. 
^^-Dimethoxybenzophenoneoxime,  i,  97. 
Dimethoxydichloroquinoue,  methyl  and 

ethyl  alcoholates  of,  i,  563. 
2  :  3-I)imethoxyphenyl-l  :  4-dibenzoyl- 

piazine  dihydride,  Teans.,  1303. 
2  :  3-Dimethoxyphenylpiazine,  Teans., 

1303. 

5  :  6-dihydride,  Teans.,  1300. 

2  :  3-Dimethoxyphenylpiazinecarboxyl- 

amide,  Teans.,  1308. 

2  :  3-Dimethoxyphenylpiazinecarboxylic 
acid  and  its  salts,  Teans.,  1308. 

Dimethoxyphthalazone,  i,  371. 
Dimethoxyquinone,  symmetrical,  i,  409. 

3  :  3'-Dimethyl-2-aceto-l  :  I'-dinaph- 
thol,  Teans.,  334. 

Dimethylacetylacetone,  i,  454. 
Dimethylacetylbenziraidazole 

[2:2':  3'],  i,  434. 
Dimethylacetylpyrroline  [3:5:  3], 

i,  623. 
Dimethylacetylpyrrolines  and  dimethyl- 

diacetylpyrrolines,  salts  of,  i,  602. 
Dimethylallene,  action  of  mineral  acids 

on,  i,  541. 
Dimethylamaric  acid,  i,  590. 
Dimethylamide,  bromyl-,  i,  305. 
^-Dimethylamidoazobenzene,  reduction 

of,  i,  330. 
Dimethylamidoquinoline        [1  :  2'  :  21, 

i,  604. 
Dimethylamidoquinoline    [2'  :  4'  :  4   or 

2'  :  4'  :  2],  i,  605. 
Dimethylamidoquinolinecarboxylic  acid 

[1  :  2'  -  2  :  4],  i,  604. 
Dimethylamidoquinolinesulphonic  acid 

[1  :  2'  :  2  :  4],  i,  604. 
Dimethylamine,     freezing      points     of 

aqueous  solutions  of,  Teans.,  151. 
hydrates  of,  Teans.,  150. 

platinochloride,    dimorphism    of, 

i,  387. 

Dimetbylaniline,  action  of  acetic  an- 
hydride on,  i,  23. 

methylaniline  and  aniline,  estima- 
tion of,  i,  23. 

nitroso-,  action  of  acid  chlorides 

on,  i,  564. 

action  of  benzoic  chloride  on, 

i,  564. 

paramido-,  formyl   derivative  of, 

i,  509. 

solutions,    action    of     light    on, 

ii,  484. 

thio-,  i,  525. 

Dimethylaticonic  acid,  i,  692. 
2  :  2'-Dimethylbenzimidazole,  chloro-, 
i,  434. 
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2  :  2'-DimetliylbenziTnidazole,  trichloro-, 
i,  434. 

2  :  2  -Dimethjlbenzimidazole-chloral, 
i,  438. 

Diinethylbenzylbenzimidazole 

[2:2':  3'],  i,  433. 
Dimetliyl-a-bis-diphenylformaniidyl- 

phenylhydrazine,  i,  463. 
Dimethylchloraraine,  i,  497. 
Dimethylchlorobenzimidazole  [2:2':  3'], 

i,  434. 
cbloro-deriyatives  of,  i,  434, 

435. 
Dimethylcoumalinic  acid,  bromo-,  i,  403. 
Dimethylcyanisocarbostyril    [2' :  3' :  4'], 

i,  228. 

3  :  7-Dimethyl-2  :  8-diacetoxynonane, 
Trans.,  120. 

Dimethyldiacetylene,  i,  239. 

tetrabromide,  i,  239, 

Dimethyldiacetylf urfuran  [2:5:2:3], 

i,  631. 
Dimethyldiethylethylene,  asymmetrical, 

i,  125. 
DimethyldietliylphenTldithiobiuret, 

i,  576. 
p-Dimethyldihydrobenzylaminecarb- 

oxylic  acid,  i,  378. 
»2-Dimethyldihydromethylketolium 

hydroxide,  i,  521. 
3  :  7-Dimethyl-2  :  S-dihydroxynonane, 

Tbans.,  119. 
Dimethyldiphenoxymethane,  i,  214. 
)8j8-Dimethyl-77-dipiperidyl,  i,  613. 
Dimetliyldipropylphenyldithiobiuret, 

i,  576. 
)8;0-Dimethyldipyridyl,  i,  612. 
Dimetbylethylcarbinol,   specific  Tolume 

and   thermal  expansion   of,    Teans., 

280. 
D  methyl ethyldiphenyldithiobiuret, 

i,  576. 
a-Dimethylethyldiphenylpsendodithio- 

biuret,  i,  576. 
jS-Dimethylethyldiphenylpseudodithio- 

biuret,  i,  577. 
Dimethylethylenediphenylcarbamide, 

i,  81. 
Diinethylethylmethane,  specific  volume 

and  thermal  expansion   of,    Tbans., 

275. 
Dimethylethylpiperazine  [2:5:3], 

i,  488. 
Dimethylethylpyrazine  [2:5:3], 

i,  486. 
Dimethylethylthiocarbamide,  i,  576. 
«)3-Dimethylfurfuran-)8-carboxylic  acid, 

i,  403. 
jDimethylglutaric  acid,  dibromo-,  i,  72. 

' acids,  bromination  of,  i,  72. 

stereoisomeric  derivatives  of, 

i,  72. 


Dimethylglutaric  anhydride,  dibromo- 

i,  73. 
2-Dimethylhydrindole,      eynthesis     of, 

i,37. 
Dimethylhydroxytetpahydronaphtbyl- 

propionic  acid,  i,  527. 
Dimethylhypoxanthine,  i,  736. 
Dimethylic  phenylpyrazolinedicarb- 

oxylate,  i,  282. 

pyrotartrate,  i,  251,  307. 

tetramethylenedicarboxylate, 

i,  693. 
2'  :  3'-Dimethylisocarbo9tyril,  i,  228. 
^i-Dimethylisorosinduline,  i,  336. 
Dimethylketohexamethylene,  formation 

of,  from  dimethylpimelic  acid,  Peoc, 

1893,  68. 
Dimethylketobexaphane  [2:6:  1], 

formation    of,   from  dimethylpimelic 

acid,  Peoc,  1893,  68. 
Dimetliyllevulinic  acid,  preparation  of, 

i,  72. 
Dimethylmaleic    anhydride,    action    of 

chlorine  on,  i,  142. 
ajS-Dimethylmalic  acid,  i,  146. 
Dimethylmandelic  acid,  i,  160. 
Dimethylorthotoluidine  bisulphide, 

amido-,  i,  76. 

mercaptan,  amido-,  i,  76. 

metamido-,  i,  76. 

metanitro-,  i,  76. 

Dimethylparabanic   acid,  thermochem- 
istry of,  ii,  360. 
Dimethylparatoluylenediamine     hydro- 
gen thiosulphate,  i,  76. 
Dimethylphenantliroline,  i,  6^5. 
2'  :  4'-Dimethylphenometadiazine, 

i,  530,  531. 
Dimethylphenylthiocarbamide,  i,  575. 
Dimethylphenylthioaemicarbazide, 

i,  29. 
Dimethylphenyltrimethylenediimine, 

i,  673. 
trimethyltrimethyleneanilthio- 

carbamate,  i,  673. 
Dimethylphthalide,  action  of  alkalis  on, 

i,  644. 
Dimethylphthalideearboxylic   acid, 

i,  665. 
Dimethylpimelic  acid,  formation  of  the 

ketone         2  :  6-dimethyl-l-ketohexa- 

phane  from,  Pkoc,  1893,  68. 
2  :  5-Dimethylpiperazine,  i,  487. 
/3-Diniethylpiperazine,  i,  488. 
Dimethylpiperazyldihydrazine,  i,  488. 
Dimethyl-o-propionyrthetine,  i,  633. 
Dimethyl-/3-propionylthetine,  i,  633. 
Dimethylpropylmethane,  specific  vol  unie 

and  thermal   expansion  of,    Tra>s., 

276. 
Dimethylpyrazine,  i,  734. 
2  :  5-Dimethylpyrazine,  i,  486. 
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Dimethylpyrazinecarboxylic  acid 

[2:5:3],  i,  487. 
3  :  5-Dimethylpyrazole,  i,  178. 

3  :  4-Dimethylpyrazole    picrate, 
i,  673. 

Dimethylpyrimidine,  amido-,  i,  454. 
Dimethylquinol,  chlorination  of,  i,  21. 
Dimethjlresorcinol,  i,  21. 
condensation    of,   with   nitrobenz- 

aldehydes,  i,  216. 
Dimethylsuecinic  acids,  sp.  gr.  of,  i,  11. 
Dimethyltetrabydronaphthylalkine, 

i,  592. 
Dimethyltetrahydroquinoline, 

i,  227,  603. 
Dimetbyltbiocarbamine  chloride,  i,  576. 

4  :  5-Dimethylxanthone,  i,  217. 
Dimyristylcarbinol,  Tkans.,  459. 
Dimyristylcarbinyl     acetate,       Trans., 

459. 
Dinaphthalidonaphthaquinoneanilide, 

i,  339. 
Di-o-naphtholethane,  tricbloro-,  i,  173. 
Di-o-naphtholmetbane,  i,  173. 
Di-)8-napbtholmethane,  i,  172. 
Dinaphthosalicylresorcinol,  i,  218. 
«-Dinaphthostilbene,  i,  272. 
Dinapbthoxanthen,  i,  222. 
Dinapbthylamidophosphoric   acid, 

i,  324. 
Di-i8-naphthylcarbamide,  i,  99. 
a-Dinapbthyl-ay-diketo-^o-dimethyl- 

piperazine,  i,  52. 
/3-l)inaphthyl-a7-diketo-j8^-dimethyl- 

piperazine,  i,  62. 
Di-o-napbthyl-aj8-diketopiperazine, 

i,  55. 
Di-/3-naphthyl-o^-diketopiperazine, 

i,  55. 
o-  Dinaphthy Idimethylmethane  oxide, 

i,  216. 
o-Dinaphthylethane,  asymmetrical, 

i,  272. 

dibromo-,  i,  272. 

Di-a-naphthylethylenediamine      hydro- 
bromide,  i,  99. 
Di-a-naphthylformazyl  methyl   ketone, 

i,159. 
a-Dinaphtbylic  oxide,  dibromo-,  i,  275. 
iS-Dinaphthylic  oxide,  bromo-,  chloro-, 

and  nitro-derivatives  of,  i,  274. 
)3-Dinaphthylketopiperazine,  i,  53. 
Di-/i-naphthylmetaphenylenediamine, 

i,  421.   . 
a-Dinaphthyloxidetrichlorethane,  i,  272. 
j3-Dinaphthyloxidetrichloretliane,  i,  272. 
Di-ff-naphthylpropylenediamine,  i,  81. 
Dinitrosacyls,  action  of  amines  and  am- 
monia on,  i,  205. 
Dinonylcarbinol,  Trans.,  457. 
Diopianhydrazonic  anbydride,  i,  371. 
Diopsides,  ii,  130. 


Dioptase  from  the  Congo,  ii,  421. 

Dioxindole,    thermochemistry    of, 
i,  649. 

Dioxysparte'ine,  derivatives  of,  i,  232. 

Dipentene  dihydrochloride,  hydrocarb- 
ons derived  from.  Trans.,  292, 

oxidation  of.  Trans.,  294. 

Diphenacylbenzylamine,  Trans.,  1365. 

amido-,  Trans.,  1365. 

preparation  of.  Trans.,  1359. 

salts  of,  Teans.,  1364. 

Diphenic  acid,  /3-diamido-,  i,  280. 

Diphenoxydicbloroquinol,  i,  322. 

Diphenoxydichloroquinone,  i,  322. 

Diphenyl,    magnesium     compound    of, 
Peoc,  1893,  80. 

orthodiamido-,  i,  96,  588. 

action      of,      on     benzile 

i,  96. 

2 :  3-Diphenyl   1 :  4-dihydride,  Trans., 
1293. 

Diphenylacetamide,  i,  590. 

Diphenylacetanilide,  i,  590. 

Diphenylacetic  acid,  i,  390,  590. 

hydrazine,  i,  590. 

Diphenylacetonitrile,  i,  590. 

Diphenyl acetylpyrazole    [1:5:  3], 
i,610. 

Diphenylallyltbiosemicarbazide,  i,  29. 

Diphenylamidokyanidine,  i,  735. 

Diphenylamine,   orthamido-,  action    of 
ferric  chloride  on,  i,  199. 

Diphenylanilguanidine  and   its   deriva- 
tives, i,  25. 

Diphenylanilidokyanidine,  i,  735. 

Diphenylauramine,  i,  473. 

Diphenyldiacetylene  tetriodide,  i,  2. 

2  :  3-Diphenyl-l :  4-diacetylpiazine      di- 
hydride,  Teans.,  1296. 

2  : 3-Diphenyl-l  :  4-dibenzylpiazine     di- 
hydride,  Teans.,  1294. 

Diphenyldihvdronaphthaquinoxaline, 
i,  284. 

Diphenyldibydrotetrazine,  i,  711. 

Diphenyldihydrotoluquinoxaline,  i,  284. 

Diphenyldimethylethylenediamine, 
i,  81. 

Dipbenyl-a-dimethyl-^-ketopiperazine, 
i,  54. 

Diphenyldimethylpiperazine,  i,  80. 

Diphenyldinitrosacyl,  i,  205, 

action  of  aniline  on,  i,  205. 

action  of  paratolwidine  on,  i,  206. 

Diphenyicamphoramide,  i,  361. 

Diphenylchlorokyanidine,  i,  735. 

Diphenyleneimidoketone,  i,  417. 

Diphenylenephenylmethane    oxide, 
i,  220. 

Diphenylethylenediamine,  acidoxyl  de- 
rivatives of,  i,  78. 

diorthonitro-,  i,  700. 

diparanitro-,  i,  700. 
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Diphenrleihylenedianuno,     hexanitro-, 

i,  70U. 

tetranitro-,  i,  700. 

Diphenyl-a-ethyl-/3-ketopiperazine, 

i,  53. 
rt/3-Diphenyl-/i-ethyloxazole,       Trans., 

473. 
Di-a-phenylethylthiocarbamicle,  i,  703. 
Diphenylf  ormazyl  methyl  ketone,  «-para- 

nitro-,  i,  159. 
Oj8'-Diphenyl£urfuran,  i,  512. 
Diphenylhydrazones,  stereochemical, 

i,  208. 
Diphenylhydroxytriketone,    oximes    of, 

i,  169. 
Diphenylic  amidophosphate,  i,  315. 
Diphenylimidobiazolone,  i,  28. 
Diphenylimidobiazolonyl-/i-mercaptide, 

i,  28. 
Dipbenylimidobiazolonyl-yu-methyl 

sulpliide,  i,  28. 
2'  :  3'-Diphenylindoles,  i,  519. 
Diphenyl-a-keto-/3-methylpiperazine, 

i,  53. 
aj8-Diphenyl-/i-methyloxazole,    Trans., 

472. 
Di-p-phenylmethyloxybiazolonecarb- 

amide,  i,  534. 
Di-2?-p]ienylmethyloxybiazolonethio- 

carbainide,  i,  534. 
2  :  3-Diphenyl-3-methylpiaziae,  Trans., 

1285. 

picrate,  Teans.,  1286. 

Diphenylmethylpjrazoline       [1:5:3], 

oxidation  of,  i,  229. 
Diplienylmethylpyrazolone     [1:5:2:3], 

i,  230. 
Diplienylmethylthiosemicarbazide,  i,  29. 
2  :  3-Diphenyl-j8-naphthindole,  i.  520. 
2' :  3'-Diphenylorthotolindole,  i,  520. 
Diphenylosotriazolidinecarboxylic    acid, 

i,  565. 
a;8-Diphenyloxazole,  Trans.,  470. 
2' :  3'-Dii3h8iiylparatolinclole,  i,  520. 
Diphenylpbenylhydrazokyanidine, 

i,  735. 
Diphenylplithalide,    action   of    phenyl- 
hydrazine  on,  i,  473. 
2  :  4-Diphenylpiazine,  Trans.,  1297. 
2  :  5-Diphenylpiazine,  Trans.,  1363. 

2  :  6-Diphenylpiazine,  Trans.,  1368. 
2 : 3-Diphenylpiazinecarboxylamide, 

Tran??.,  1304. 
2 :  3-Diphenylpiazinecarboxylic  acid 

and  its  salts,  Trans.,  1305. 
Diphenylpropylenedianiine,  i,  79. 
Diphenylpyrazole,new  synthesis  of,  i,44. 
1  :  3-J)iphenylpyrazole,  i,  230. 
1 :  o-Diphenylpyrazoie,  i,  230. 

3  :  5-Diphenylpyrazole,  i,  231. 
Diphenylpyrazoledicarboxylic   acid 

[1  :  3  :  4  :  5],  i,  231. 


Diphenylpyrazoles,  isomeripm  of,  i,  230, 
Diplienylpyrazolidinesemicarbazide, 

i,  611. 
Diphenylpyrazolidinethiosemicarbazide, 

i,  611. 
Diphenylpyrazolone      from      cinnamic 

hydrazide,  i,  230. 
/S-Diphenylsemithiocarbazide,  i,  206. 
Diphenylsulphoneacetone,  symmetrical, 

synthesis  of  i,  167, 
Diphenylsulphonemethane,  i,  141. 
JJiphenylsulphoneortho-xylylenedi- 

amine,  i,  733, 
Diphenylsulphonethylic  oxide,  i,  415. 
Diphenyltetraketone,  action  of  phenyl- 
hydrazine  on,  i,  170. 
Diphenyltetraketonedioxime,  i,  170. 
Diphenyltetraketoxime,  i,  355. 
Diphenyltetrazine,  i,  711. 
a-i)iphenylthiosemicarbazide,  i,  27. 
^-Diphenylthiosemicarbazide,  i,  27. 
Diphenyithiosemicarbazides,    action    of 

methylic  iodide  on,  i,  27. 
Diphenyltrichloretbane,  derivatives   of, 

and    their   conversion   into    stilbene, 

i,  271, 
Diphenylurazine,  an  isomeric,  i,  24. 
Dipthalaldehydebydrazonic  acid,  i,  372. 
w-Diphthalimidomesitylene,  i,  33. 
Dipropargyl,  i,  239. 
Dipropenyl     tetrabromides,     stereoiso- 

meric,  i,  238. 
Dipropenyl s,  stereoisomeric,  i,  238. 
Dipropionitrile,  oximido-,  i,  315. 
Dipropionyldi-a-naphthylethyJenedi- 

amine,  di-a-bromo-,  i,  99. 
Dipropionyldi-)3-naphthylethylenedi- 

amine,  di-a-bromo-,  i,  100. 
Dipropionyldiorthotolylethylenedi- 

amine,  dibromo-,  i,  79. 
Dijjropionyldiparatolylethylenediamine, 

di-o-bromo-,  i,  79, 
Dipropionyldiplienylethylenediamine, 

dibromo-,  i,  78, 
Dipropionyltartaric  acid,  ethereal  salts 

of,  i,  73. 
Dipropylacetic    acid,    di-7-amido-, 

i,  687. 
Dipropylaniide,  bromyl-,  i,  305. 

chloryl-,  i,  192. 

Dipropylamidoacetic  acid,  i,  554. 
Dipropylamine,     freezing      points      of 

aqueous  solutions  of,  Trans.,  171. 

hydrate  of,  Trans.,  171. 

Dipropylcarbamide,  i,  253. 
Dipropylcarbodiimide,  i,  297. 
Dipropylchloramine,  i,  296. 
Dipropylcyanamide,  i,  297. 
Dipropyldiphenoxymethane,  i,  214. 
Dipropylethylthiocarbamide,  i,  576. 
Dipropylphenylthiocarbamide,  i,  575. 
Dipropylthiocarbamide,  i,  253. 
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Dipropvlthiocarhamine  chloride,  i,  576. 
Dipseudocumylethane,    symmetrical 

bromo-,  i,  271. 
Dipyrazolone  ketone,  i,  428. 
3-Di])yrazolone  ketone,  i,  730. 
8-Dipjrazolonemethjleneplienyllijdr- 

azone,  i,  730. 
Dipyridyl-/3/9-dicarboxylic  acid,  i,  613. 
T>iresorcinol,  i,  352. 
Diresoreinoldisulphonic  acid,  i,  353. 
Diresorcinolsidphone,  i,  352. 
Diricinoleinsulplmric  acid,  i,  455. 
Diricinosulpliuric  acid,  i,  455. 
Disalicylquinol,  i,  218. 
Disalicylresorcinol,  i,  218. 
Dispersion  of  isomerides,  ii,  1. 

• molecular,  ii,  254. 

Dispersions  of  sulphuric  acid  solutions, 

Trans.,  99. 
Dissociation   and    electrolytic    conduc- 
tivity, ii,  59. 

electrolytic  and  ionisation,  ii,  4. 

of  acid  salts,  ii,  365. 

■ of    salts,    determination    of, 

ii,  364. 

of  water,  ii,  364,  365,  448. 

heat  of,  of  some  acids,  ii,  259. 

in  solutions,  ii,  265. 

measurements  of  feebly  dissociated 

acids,  ii,  62. 
— ^ —  non-electrolytic,       in       solutions, 

ii,  509. 

of  barium  peroxide,  ii.  71. 

, of  calcium  pJurabate,  ii,  524. 

' — r-  of  chrome  alum,  ii,  73. 

of  double  salts  in  solution,  ii,  110. 

• of  saline  hydrates  and  analogous 

compounds,  ii,  364. 
■  of  salts  into  their  ions  by  water 

ot  crystallisation,  ii,  265. 
of  sodium  chloride  in  presence  of 

lieated     surfaces     of      porous     clay, 

ii,  31!>. 

ratio  of  salts,  ii,  565. 

Dissociation-theory  of  solution,  ii,  565. 
Distillation     apparatus     for     analysis, 

ii,  487. 

fractional,  ii,  204. 

under  reduced  pressure,  apparatus 

for,  ii,  267. 
with  superheated  steam,  laboratory 

apparatus  for,  ii,  163. 
^-Ditolilsuccin,  i,  565. 
o-Uitoluidophosphoric  acid,  i,  323. 
jo-Ditoluidophosphoric  acid,  i,  324. 
^-Ditoluidosuccinic  acid,  i,  565. 
^-Ditoluylhydroxytriketone,  i,  170. 
j»-Ditoluyltetraketone  hydrate,  i,  170. 
Ditolylamine,  orthamido-,  action  of,  on 

alloxan,  i,  324. 
^-Ditolylamine,  orthamido-,  i,  283. 
Ditolylcamphoramide,  i,  362. 


o-Ditolyl-ay-diketo-iS^-dimethylpiper- 

azines,  isomeric,  i,  52. 
^-Ditolyl-o-dimethyl-)8-ketopiperazine, 

i,  54. 
Ditolyleneazone,  i,  733. 
Ditolylethylenediamine,  acidoxjl  deriva- 
tives of,  i,  78. 
^-Ditolyl-a-ethyl-i8-ketopiperazine,  i,  54. 
^-Ditolylformazyl  methyl  ketone,  i,  159. 
23-Ditolyl-a-keto-j8-methylpiperazine, 

i,  53. 
o-Ditolylketopiperazine,  i,  54. 
^-Ditolylmethylpiperazine,  i,  81. 
Ditolylparaphenylenediamine,         tetra- 

nitro,  i,  15. 
^-Ditolylparatolylenediamine,     Trans., 

1408. 
o-Ditolylpropylenediamine,  i,  80. 
^-Ditolylpropylenediamine,  i,  81. 
Ditolylsulphonethylic  oxide,  i,  416. 
o-Ditolyl-ay-tetraketoparadiazine, 

i,  374. 
jo-Ditolyltriamidotoluene,  Trans.,  1402. 
Divinyl     glycol     and     its     derivatives, 

i,  240. 
Dextrin,  i,  684.. 
Dextrose,    fermentation  of,  by  a  lajvo- 

lactic  ferment.  Trans.,  1265. 

See  Grlucose,  ii,  555. 

Dixanthone,  ortho-,  i,  218. 
Dixylylhydroxytriketone,  i,  170. 
Dixylyltetraketone,  i,  170. 
Dog,    influence   of   dividing    the    daily 

nutriment  on  the  metabolism  of  the, 

ii,  383. 
Drainage     water     from     arable      soils, 

ii,  338. 
Dropsical  fluids,  proteVds  in,  ii,  334. 
JDrosera  Whittakeri,  colouring  matters 

of,  Trans.,  1083. 
Drying  oven,  ii,  162. 
Dulcitol  from  Mozambique  cane  sugar, 

i,  64. 
Dyeing  properties  of  chay  root.  Trans., 

1183. 
Dyes,  coal  tar,  qualitative  analysis   of, 

ii,  610. 
substantive  cotton,   from  diamido- 

phenanthraquinone,  i,  422. 
Dyke,  basic,  thought  to  contain  leucite, 

ii,  539. 
Dynamite,  analysis  of,  ii,  196. 
Dyspepsia,  nervous,  se/^retion  of  hydro- 
chloric acid  in,  ii,  219. 


E. 


Earths,  approximate  determination  of 
the  equivalents  of,  by  titration, 
ii,  465. 
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Earths,  rare,  action  of  oharcoal  on  solu- 
tions of  tho  salts  of,  ii,  374. 

anli}drous  chlorides  of  the 

metals  of,  ii,  466. 

fractionation  of,  ii,  374,  375, 

376. 

fractionation  of,  by  electro- 
lysis, ii,  284. 

Ecgonine  and  cocaine,  separation  of, 
ii,  609. 

constitution  of,  i,  378, 

nor-r-Ecgonine,  i,  537. 

/-Ecgonineamide  and  its  derivatives, 
i,  445. 

r-Ecgonineamide  and  its  derivatives, 
i,  445. 

Z-Ecgoninenitrile,  i,  445. 

Echinochrome,  i,  59. 

Eczema,  ptomaine  from  the  urine  in 
cases  of,  i,  614. 

Egg  white,  protei'ds  of,  i,  379. 

Elaidic  acid,  constitution  of,  i,  551. 

hydra zide  of,  i,  231, 

transformation  of,  into  oleic 

and  iso-oleic  acids,  i,  550. 

Elaidin  reaction,  ii,  559. 

Elasticity  of  gases,  ii,  9- 

Eleagnus  angustifolitis,  physiological 
meaning  of  the  root  noduks  of,  ii,  33. 

Electric  arc,  fusion  and  volatilisation  of 
metals  and  oxides  in  the,  ii,  507. 

current,  changes  at  the  boundary 

between  solutions  of  different  con- 
centration during  the  passage  of  the, 
ii,  404. 

discharge,  separation  and  striation 

of  rarefied  gases  under  the  influence 
of,  ii,  253. 

Electrical  calamine  fiv>m  Wjth<e  Co., 
Virginia,  ii,  286. 

conductivities  of  phosphoric  acid 

and  its  salts,  ii,  357. 

conductivity  and  freezing  point  of 

aqueous  solutions  of  fluorine  com- 
pounds, ii,  315. 

of     aqueous    solutions    of 

organic  acids,  influence  of  boric  acid 
on,  ii,  506. 

of  flames  and  gases,  ii,  563. 

of    mixtures  of    weak  acids 

and  bases,  ii,  356. 

of  solid  oolloTdal  silver,  ii,  314. 

energy,  conversion  of,  into  chemi- 
cal energy,  ii,  107. 

furnace,  ii,  314,  507. 

Electricity,  frictional,  influence  of,  on 
the  formation  of  amalgams,  ii,  441. 

influence  of,  on  the  carburation  of 

iron  by  cementation,  ii,  527. 

Electrochemical  effects  on  magnetising 
iron,  ii,  404. 

investigations,  ii,  255. 


Electrolysis  of  alkali  salts,  ii,  441. 

of  aqueous  sulphuric  acid,  produc- 
tion of  hydrogen  peroxide  in,  ii,  108. 

of  metallic  formates',  ii,  191. 

• of  silver  nitrate  in  a  vacuum,  ii,  4. 

of  sodic  ethylic  camphorate,  Pboc, 

1893,  43. 

of  steam,  ii,  515. 

of      substituted      organic     acids, 

i,  640. 

quantitative  analvsis  by,   ii,   305, 

391,495. 

Electrolytes,    behaviour   of,    in   mixed 

solvents,  ii,  157. 
conductivity  of,  in  various  solvents, 

ii,  151. 

diffusion   of  dilute  solutions   of, 

ii,  155. 

mixed,   chemical  equilibrium   in, 

ii,  150, 

separation  of  precipitates  at  the 

boundary  of,  ii,  404. 

thermoelectric  phenomena  be- 
tween, ii,  202. 

Electrolytic  analysis,  electromotive 
force  in,  ii,  506, 

conductivity     and     dissociation, 

ii,  59. 

of     stereoisomeric     acids, 

ii,  152. 

dissociation  and  ionisation,  ii,  4. 

of  acid  salts,  ii,  365. 

of   salts,    determination    of, 

ii,364. 

of  water,  ii,  364,  365,  448. 

Electrometric  analysis,  ii,  387. 

study    of     potassium     hydrogen 

triplatohexanitrite,  ii,  256. 

Electromotive  force  in  electrolytic 
analysis,  ii,  506. 

of    galvanic    combination?, 

ii,  150, 

of  oxidation  cells,  ii,  58. 

the  Ciark  cell  as  a  standard 

of,  ii,  107. 
Volta,  relation  of,  to  pressure, 

ii,  256. 
forces  of  gold  and  platinum  cells, 

ii,  149. 

of  mercury,  abnormal,  ii,  356. 

Electrosyntheses,  organic,  i,  630. 
Elements  and  compounds,  cohesion  of, 

ii,  155. 
atomic  refractions  of  the,  ii,  253. 

chemical,  the  measurement  of  the 

relative  masses  of  the  atoms  of  the, 
Traxs.,  1. 

lectures    on    inorganic    chemist  ry 

based  on  the  natural  system  ttf, 
ii,  408. 

.new  diagram  and  periodic  table  of, 

TttANS.  .852. 
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Elements,  physical  character  of  the  lines 

of  the  spark  spectra  of,  ii,  2. 
Elemi  resin,  terpenes  from,  i,  100. 
Elimination  of  carbonic  oxide,  ii,  288. 
Emetine,  estimation  of,  in  ipecacuanha, 

ii,  397,  560,  608. 
Energy,  loss  of,  due  to  chemical  union, 

method  of  measuring,  ii,  63. 
Epichlorhydrin,   action  of   sodium    on, 

i,  383. 
/9-Epichlorhydrin,  i,  4. 
Epilohium    alpinum,    analysis     of, 

ii,  593. 
Episarkine,  i,  536,  542. 
Equilibria,  cyclical,  ii,  367. 
Equilibrium,    chemical,    conditions    of, 

ii,  450,  566. 

in  mixed  electrolytes,  ii,  150. 

in  salt  solutions,  labile  conditions 

of,  ii,  447. 
Equisetum    JluviatUe,     analysis     of, 

ii,  593. 

palustre.  analysis  of,  ii,  593. 

Equivalents,  determination  of,  by  con- 
version    of     oxides     into    sulphates, 

ii,  283. 
of  the  earths,  determination  of,  by 

titration,  ii,  465. 
Erbia,  ii,  376. 
Erucic  acid,  action  of  sodium  hydrogen 

sulphite  and  of  sulphurous  acid  on, 

i,  549. 

constitution  of,  i,  551. 

oxidation  and  derivatives  of, 

i,  551. 
Erysipelas,   ptomaines   from  the  urine 

in,  i,  183. 
Erysipeline,  i,  183. 
Erythritol,  specific  heat  of,  ii,  258. 

synthesis  of,  i,  450. 

Erythrodextrin,  i,  127. 
Erythrophene,  Proc,  1892,  192. 
Eserine,  green  colouring-matter  derived 

from,  i,  741. 

new  reaction  of,  i,  741. 

Essential  oils.    See  Oils. 

Ethanalamine,  i,  187. 

Ethane    and    oxygen,    temperature   of 

ignition  of  a  mixture  of,  ii,  258. 

heat  of  combustion  of,  ii,  444. 

nitro-,    molecular   vreight   in   the 

liquid  st«ite,  Teans.,  1104. 
Ethenylamidonaphthol,  i,  171. 
Ethenylamidoximebenzenesulphone, 

i,  332. 
Ethenyldiparatolytriamidotoluene, 

Trans.,  1405. 
Ethenylethyltolylenediamine,  i,  286. 
Ethenylpara-»-methyltolyleuediamine, 

1,  285. 
Ether   and   water,   vapour    tension    of 

mixtures  of,  ii,  264. 


Ethereal  hydrogen  sulphates,  excretion 

of,  in  cholera,  ii,  290. 

oils.     See  Oils. 

salts,  behaviour  of,  at  high  tem- 

peratui'es,  i,  512. 

heats  of  combustion  of,  ii,  59. 

hydrolysis   of,   by  means    of 

aluminium  chloride,  i,  152. 
silicates,  catalytic  action  of  alum- 
inium chloride  on,  i,  62. 

sulphinates,  i,  343,  344. 

Etherification,  influence  of  the  constitu- 
tion of  the  alcohols  on  the  velocity  of, 

ii,  158. 

velocity  of,  ii,  9,  158. 

Ethers,    decomposition    of,   by   haloid 

acids,  i,  620. 
simple  and  mixed,  boiling  points 

of,  Peoc,  1893,  145. 
Ethoxalyldiacetonitrile,  i,  397. 
Ethoxyacetonaphthol,          pentabromo-, 

i,  653. 
3-Ethoxy-4-amidoquinoline,  i,  607. 
Ethoxybenzene,     action     of      cinnamic 

chloride  on,  i,  163. 
Ethoxy-4-benzoylamidoquinoline,  i,  606. 
3-Ethoxy-4-bromoquinoline,  i,  607. 
a-Ethoxybutyro-a-naphthalide,  i,  52. 
a-Ethoxybutyro-/3-naphthalido-a- 

butyro-/3-naphthalide,  i,  52. 
^-Ethoxydiphenyl amine,  i,  329. 
a-Ethoxyisobutyro-a-naphthalide,  i,  53. 
a-Ethoxyisobutyro-/8-naphthalide,  i,  53. 
o-Ethoxyisobutyro-^-naphthalido-a-iso- 

butyro-|8-napiithalide,  i,  53. 
jp-Ethoxymetasulphonaminebenzoic 

acid,  i,  585. 
Ethoxynaphthalene,  1 :  4-amido-,  deriva- 
tives of,  i,  39. 

amidoazo-,  i,  40. 

1  :  4- nitro-,  i,  39. 

3-Ethoxy-4-nitroquinoline,  i,  607. 
^-Ethoxyorthotoluenesulphonic   acid, 

and  its  derivatives,  i,  343. 
Ethoxyorthotoluonitrile,  i,  16. 
p-Ethoxyparamidodiphenylamine    and 

its  derivatives,  i,  329. 
^-Ethoxyparanitrosodiphenylamine, 

i,  329. 
w-Ethoxyphenyl  bisulphide,  i,  36. 
o-Ethoxy-'y-phenylamidoquinoline, 

i,  728. 
Ethoxysuccinic    acid,   optically   active, 

Trans.,  229. 
7-Ethoxy-A^-tetrahydrobenzoic  acid, 

i,  34. 
p-Ethoxytoluenemetasulphonamide, 

i,  585. 
Etliyl   methyl  ketone,   pinacone  from, 

i,  390. 
Ethylacrylamide,  i,  69P. 
Etliylamethylcamplionitroketonc,  i,  109. 
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Kth.vlaTnide,  rlichlorjl-,  i,  192. 
Ethylamijie,  freezing  points  of  aqueous 
solutions  of,  Trans.,  154. 

hydrates  of.  Trans.,  156. 

seleno-and  tliio-derivativesof,i,30. 

sulphite,  i,  505. 

Ethylhenzalmercaptal       hydrochloride, 

amido-,  i,  31. 
Ethylbenzene,  critical  constants  of,  ii,446. 

aw-dibrorao-,  action  of  aluminium 

chloride  on,  i,  562. 

magnetic  rotation  of,  ii,  442. 

Ethylbenzenes,  chlor-,  action  of  alum- 
inium ehoride  on,  i,  561. 
Ethylbenzhydroximeacetic  acid,  501. 
Ethylbenzoic  acid,  amido-,  i,  529. 
Ethylbenzoylacetic  acid  oxime,  i,  583. 
Ethy  Ibu  ty  Icarbinol  from  mannitol ,  i,  24  6. 
Ethylbutylthiourea,  secondary,  Trans., 

322. 
Ethylcarbamide,    thermochemistry    of, 

ii,'  359. 
Ethylcarpaine,  i,  Y40. 
Ethylcitraconic  acid,  i,  195. 
Ethylcytisine,  i,  120. 
■  Ethyldihydroxypyridine,  Trans.,  882. 

oxidation  of.  Trans.,  883. 

l-Ethyl-3  :  5-diraethylpyrazole,  i,  674. 

dichloroplato-,  i,  674. 

Ethyldiphenylacetic  acid,  i,  590. 
Ethyldiphenylacetonitrile,  i,  590. 
w-Etbyldiphenyldihydrotoluquin- 

oxaline,  i,  286. 
Ethylene,  action  of  mercuric   chloride 
on,  i,  450. 

action   of    nitrosyl    chloride    on, 

Trans.,  479. 

and   oxygen,  ignition   point   of  a 

mixture  of,  ii,  258. 

chlorhydrin,  action  of  phenylhydr- 

azine  on,  i,  689. 

heat  of  combustion  of,  ii,  444. 

liquid,  refractive  index  of,  ii,  201, 

■  tetriodo-  preparation  of,  i,  449. 

Ethylenebenzazimide,  i,  574. 
Ethylenediamine,  action  of  nitrophenols 

on,  i,  699. 
■  ■  and     derivatives    of     acetoacetic 

acid,    condensation    products    from. 
Trans.,  1310. 

rotatory     power    of    tartrates    of, 

ii,  105. 
Ethylenedibromothymol,  i,  316. 
Ethylenediethyldisulphone,  i,  460. 
Ethylenediethylsulphone,  ii,  289. 
Ethylenedisulphonic  acid,  i,  460. 
Ethylenesulphiiiic  acid,  i,  460. 
Ethylenic   bromide,   action  of  phenyl- 
hydrazine  on,  i,  98. 
— ^  chloride,  heat  of  vaporisation  of, 

ii,  446. 
magnetic  rotation  of,  ii,.442. 


Ethylenic  chloride,  m.  p.  of,  ii,  357. 

hydrocarbons,      condensation     of, 

with    hydrocarbons    of    the   benzene 
series,  i,  635. 

hydration  of,  i,  61. 

oxide,  magnetic  rotation  and   re- 
fractive power  of.  Trans.,  488. 
Ethylethoxyazoxazine,  i,  398. 
Ethy  letboxyazoxazinecarboxylic      acid , 

i,  398. 
Ethylfisetol,   action    of    hydroxylamine 

hydrochloride  on,  i,  413. 
Ethylformomercaptal,  amido-,  i,  31. 
Ethylglyoxalinedicarboxylic  acid,  i,  281. 
Etliylhomapocinchene,     oxidation      of, 

i,  377. 
Ethylhomapocinchenic  acid,  i,  377. 
Ethylic  acetate,  heat  of  vaporisation  of, 
ii,  446. 

molecular  weight  of,  in  the 

liquid  state,  Trans.,  1100. 

vapour    pressure,    molecular 

volume,  and  critical  constants  of, 
Trans.,  1216. 

acetoacetate,    action     of     benzoic 

chloride  on  metallic  derivatives  of, 
i,  628. 

action    of   diazobenzene    on, 

i,  84, 156. 

action  of  hydrogen  bromide 

on,  i,  67. 

action  of  methylenic    iodi.le 

on,  i,  393. 

action    of     phenylhydrazine 

hydrochloride  on,  i,  67. 

aldureides  of,  i,  645. 

and  ethyl  salicylate,  i,  67. 

benzaldehyde  and  carbamide, 

interaction  of,  i,  649. 

condensation  products  of  the 

hydrazide  of,  i,  367. 

constitution  of,  i,  71. 

molecular  weight  of,  in  the 

liquid  state.  Trans.,  1100. 

'  synthesis   of    phenols  from, 

i,  697. 

acetocyanacetate,  condensation  of, 

with  phenol,  i,  456. 

condensation   of,  with  res- 

orcinol,  i,  456. 
— —  acetomalonate,  i,  69. 

acetomethylmalonate,  i,  69. 

acetonedicarboxylat«,     action      of 

nitrous  acid  on,  i,  397. 

acetosod  acetate,     action      of,    on 

ethylic  a-bromopropionate,  a-bromo- 
butyrate,  and  o-bromisobutyrate, 
i,  500. 

acetoxyfumarate,  i,  629. 

/3-acetoxyisocrotonate,  i,  629. 

acet^uramidocrotonate,  i,  647. 

acetylenedicarboxylat«,  i,  145. 
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Ethyl ic  acetylenedicarboxylate,  addition 

of  bromine  to,  i,  645. 
acetvlenediuramidocrotonate, 

i,  648.  ' 

acetylethylmalonate,  i,  69. 

rt-acetyl-^S'-hydroxyfumarate, 

i,  629. 

acetylsalicylate,  i,  66. 

alcohol  as  a  solvent,  i,  244. 

depression    of    the   freezing 

point  of  acetic  acid  by,  Trans.,  1023. 
depression    of    the    freezing 

point  of  benzene  by,  Trans.,  1019. 
depression    of    the    freezing 

point  of  water  by.  Trans.,  1015. 
heat     of     vaporisation     of, 

ii,  446. 
higher    alcohols    and    other 

impurities  in,  ii,  393^. 

magnetic  rotation  of,  ii,  442. 

molecular  weight  of,   in  the 

liquid  state,  Trans.,  1102. 
presence   of,  in  oil  of   roses, 

ii,  181. 
allylmethylindolecarboxylate, 

i,  704. 
ammonium         mesitencarbamat  e, 

hydrate  of,  i,  554. 
azobenzenecyanacetate  and  its  de- 
rivatives, i,  210,  509. 
4-azobenzenepyrazolone-3  carb- 

oxylate,  i,  367. 

azoparotoluenecyanacetatp,  i,  510. 

azorthotoluenecyanacetate,  i,  509. 

• benzalpyrazoloneearboxylate, 

i,  367. 
benzeneazocyanacetate,  o-  and  &-, 

i,  465. 
— ^  benzenesulphinate,  action  of  hydro- 
gen sulphide  on,  i,  344. 

' preparation. of,  i,  270. 

benzodiuramidodimaleate,  i,  648. 

benzoylacetate,    action    of    diazo- 

benzene  on,  i,  157. 
benzoylbenzeneazocyanacetate, 

i,  466. 

benzoyl-wor-r-ecgonine,  i,  537. 

benzoylsalicylate,  i,  66. 

/3-benzoxyisocrotonate,  i,  628. 

benzuramidobutyrate,  i,  645. 

benzuramidocrotonate,  i,  645. 

benzuramidofumarate,  i,  648. 

benzuramidomaleate,  i,  648. 

benzylglutaconate.  Trans.,  259. 

benzylidenediacetoacetate,     action 

of  hydrogen  chloride  on,  i,  419. 
benzylidenedihydrocollidinedi- 

carboxylate,  i,  647. 
b  ro  mhy  droxy  lutidinecarboxy  lat  e, 

i,  555. 
bromisodehydracetate,    action     of 

ammgnia  on,  i,  555.  , 


Ethylic  bromodimethyl-a-pyridont  carb- 

oxylate,  i,  403. 
a-bromopropionate,     action     of 

sodium  nitrite  on,  i,  6o. 

wz-bromosalicylate,  i,  66. 

bromylimidocarbonate,  i,  3C5. 

butanetracarboxylate,    preparation 

of,  i,  693. 

camphanate,  i,  526. 

campholytate.  Trans.,  498. 

camphorates,    action    of    phenyl- 
hydrazine  on,  i,  600. 

carbacetoacetate,  i,  306. 

carbethoxyacetoacetate,  i,  68. 

)8-carbethoxyacrylate,  i,  629. 

;8-carbethoxyisocrotonate,  i,  629. 

carbethoxymethylacetoacetate, 

i,  70. 

chloride,  action  of  bromine  on,  i,  62. 

chloro-formate,   molecular  weight 

in  the  liquid  state,  Trans.,  IIOJ. 

perchloro-,  i,  188. 

chloroxalacetate,    hydrolysis     of, 

i,  11. 

cinnamaluramidocrotonate,  i,  647. 

jc»-cresoxypropjlmulonate  i,  10. 

cuniinaluramidocrotonate,  i,  616. 

cuprosalicylate,  i,  66. 

cyanacetate,  syntliesis  with  the  aid 

of,  i,  305. 
cyanide,    condensation    of,    with 

ethylic  succinate,  i,  397. 
a-dichlor-,  action  of  hydrogen 

chloride    and  hydrogen  bromide  on, 

i,  121. 

dimolecular  o-dichlor-,  i,  222. 

action  of  ammonia 

on,  i,  122. 

7-cyanopropylmalonate,  i,  9. 

cyanosuccinate,  syntheses  with  the 

aid  of,  i,  305. 

diacetomalonate,  i,  69. 

diacetylglycerate,  Trans.,  1422. 

dibenzoylcarbamate,  i,  410. 

dibromogallate,  i,  343. 

dibromosalicylate,  i,  66. 

dibromosuccinate,  action  of  sodium 

ethoxide  on,  i,  142. 
o-dicyanobenzylcyanacetate, 

i,l7. 

diethylsalicylate,  i,  66. 

diethylsuccinosuccinate,  i,  258. 

dihydrocoUidinedicarboxylate, 

ketone  from,  i,  667. 
dihydromethylketolyl-iS-keto- 

propionate,  i,  521. 

dihydroxybrassidate,  i,  393. 

diiodocrotonate,  i,  397. 

diiodofumarate,  i,  397. 

diisopropylsuccinosuccinate,  i,  258. 

2  :2'-dimetliylbenzimidazole-3'- 

acetate,  i,  433. 
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Ethylic  dinitrosoacetonecarboxylate  per- 
oxide, i,  397. 
2  :  3-diplienylpiazinecarboxylate, 

Trans.,  1307. 
di-7-phtlialimidodipropylmalonate, 

i,  687. 

dipropylsuccinosuecinate,  i,  258. 

disodioracemate,  action  of  ethylic 

iodide  on,  i,  685. 
disodiotartrate,   action   of   ethylic 

iodide  on,  i,  685. 

wor.-r-ecgonine,  i,  537. 

quaternary  ammonium  iodide 

from,  i,  538. 
ether,  depression   of   the  freezing 

point  of  acetic  acid  by,  Trans.,  1024.. 
depression    of    the    freezing 

point  of  benzene  by.  Trans.,  1021. 
molecular  weight  of,  in  the 

liquid  state.  Trans.,  1100. 
ethocarboxyl-i3-amidopropionate, 

i,  632. 

ethoxybenzylsodiomalonate,  i,  583. 

ethoxyf umarate,  i,  630. 

ethoxyfurfurylsodiomalonate, 

i,  583. 
ethoxymethyleneglutaconate, 

i,  401. 

m-ethoxyphenylthioacetate,  i,  36. 

•  ethoxypiperonylsodiomalonate, 

i,  583. 
ethyldicarboxyglutaconate, 

Trans.,  881. 
ethylenedi-/3-amido-o-ethylcrot- 

onate,  Trans.,  1310. 
ethylenedi-)3-amido-a-methylcrot- 

onate,  Trans.,  1310. 

ethylglutaconate,  Trans.,  882. 

ethylisopropylsuccinosuccinate, 

i,  258. 

ethylpropylsuccinosuccinate,  i,258. 

formate,  heat  of  vaporisation   of, 

ii,  446. 
vapour    pressure,    molecular 

volume,    and    critical    constants    of, 

Trans.,  1202. 

formazylcarboxylate,  i,  82,  84, 147. 

fortnuramidocrotonate,  i,  647. 

formylsuccinate,  i,  192. 

furfuramidocrotonate,  i,  647. 

glycerate,  active.  Trans.,  512. 

inactive.  Trans.,  511. 

glyoxylate  acetylhydrazone,  i,  82. 

)8-hydrazo-j3i-ketadipate,  i,  429. 

hydrogen    acetylmalonate    oxime, 

i,  583. 

benzuramidofumarate,  i,  648. 

benzuramidosuccinate,  i,  648. 

benzylideneoxalacetate, 

i,  146,  714. 

— : camphorate,  i,  599. 

ortho-,  i,  278. 


Ethylic  hydrogen  camphorate,  nllo-, 

i,  278. 
o-carboxybenzoylcyanacetato 

and  its  salts,  i,  467. 

metahydroxyuvitate,  i,  252. 

hydroxyazoxazinedicarboxylate 

and  its  derivatives,  i,  398. 
hydroxydimethyl-a-pyridone- 

carboxylate,  i,  404. 

/3-hydroxynaphthoate,  i,  221. 

iodide,  action  of  magnes>ium  and 

aluminium  amalgams  on,  i,  622. 
molecular  weight  of,  in  the 

liquid  state,  Trans.,  1099. 
isobutylidenemalonate,  prepara- 
tion of.  Trans.,  1344. 
action  of  ethylic  sodiomalon- 

ate  on,  Trans.,  1344. 

i&odehydracetate,  i,  306. 

action  of  ammonia  on,  i,  554. 

action    of     nitric     acid    on, 

i,  197. 
isonitrosopyrazolonecarboxylate, 

i,  367. 

ketophenylparacoiiate,  i,  714. 

malonates,     addition     of     sodium 

alkyloxides  to,  i,  583. 

mesitencarbamate,  i,  555. 

methanetricarboxylate,  i,  69. 

methylacetosodacetate,    action     of 

ethylic  a-bromisobutyrate  on,  i,  500. 
methylbenzeneazocyanacetate, 

i,  466. 
methyldicarboxyglutaconate. 

Trans.,  877. 
methylethylsuccinoHUCcinate, 

i,  258. 

methyl  glutaconate,  Tbans.,  880. 

methylic   benzuramidofumarate, 

i,  648. 
phenylpyrazolinedicarboxyl- 

ates,  i,  282. 
a-methylindole-iS-carboxylate, 

i,  368. 
methylisopropylsuccinosuccinate, 

i,  258. 
3-methyl-A2-ketohexenylcarboxyl- 

ates,  i,  393. 
methvlmercaptothiazolecarboiyi- 

ate,  i,  634. 
methylpropylsuccinosuccinate, 

i,  258. 

/3-naphthalenesulphinate,  i,  344. 

wi-nitrobenzuramidocrotouate, 

i,  646. 

nitro80-»or-r-ecgonine,  i,  537. 

orthoformate,  i,  686. 

orthotoluate,  amido-,  i,  632. 

oxalacetat^,  i,  146. 

action  of  benzaldehyde  on, 

i,  714. 
aldureXdes  of,  i,  645. 
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Ethylic  oxalacetate,  condensation  pro- 
ducts of  the  hydrazide  of,  i,  367. 

oxalodiacetate,  action  of  hydrazine 

hydrate  on,  i,  429. 

oxalylphenylhydrazine,    action    of 

ethylic  chlorocarbonate  on,  i,  554. 

oxide,  molecular  weight  of,  in  the 

liquid  state,  Trans.,  1100. 

oxomalonate,  i,  193. 

phenylbenzylhydrazinesuccinate, 

i,  371. 

phenyl cy an opyruvate,  i,  37- 

phenylhydroxyparaconate,  i,  714. 

phenylpyrazolonecarboxylate, 

Teans.,  879. 

phthalocyan  acetate,  i.  467. 

potassium  dimethylmalonate,  elec- 
trolysis of,  i,  394. 

sebate,     electrolysis       of, 

i,  895. 

propionate,  vapour  pressure,  mole- 
cular volume  and  critical  constants  of, 
Teans.,  1226. 

pyrazoline-3  : 5-dicarboxvlate, 

i,  431. 

pyrazolone-3-carboxylate,  i,  180. 

pyridazolone-3-carboxylate,  i,  732. 

pyrotartrate,  ortho-,  i,  252,  307. 

pyruvate   and  the  product  of  its 

condensation  with  hydrogen  chloride, 
i,  552. 

■m-chlorophenylhydrazone, 

Teans.,  872. 

o-chlorophenylhydrazone, 

Teans.,  868. 

5>-chlorophenylhydrazone, 

Teans.,  873. 

ricinate,  i,  456. 

salicyluramidocrotonate,  i,  646. 

silicate,  action  of  ethyl  chlorocarb- 
onate on,  i,  67. 

catalytic  action  of  aluminium 

chloride  on,  i,  62. 

constitution  of,  i,  67. 

sodiobenzeneazocyanacetate, 

i,466. 

sodiocyanacetate,  action  of  chlorides 

of  bibasic  acids  on,  i,  143. 

sodiocyanopyruvate,  i,  396. 

action  of  diazobenzene  chlor- 
ide on,  i,  396. 

sodiosalicylate,  i,  66. 

sodium  camphorate,  ortho-,  elec- 
trolysis of.  Trans.,  495. 

thiosulphate,  i,  416. 

succinate,  action   of   sodium  eth- 

oxide  on,  i,  686. 

and  formate,  condensation  of, 

i,  192. 

succinodicyanacetate,  i,  143. 

thiocarbamates,  physiological  ac- 
tion of  the  two  isomeric,  ii,  584. 
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Ethylic  thiocarbimide,  molecular  weight 
of,  in  the  liquid  state,  Teans.,  1101. 

thiocyanate,  molecular  weight  of,  in 

the  liquid  state,  Trans.,  1100, 

thionylraetamidobenzoate,  i,  517. 

^-toluate,  araido-,  i,  533. 

jt?-toluenesulphonate,  i,  270. 

trichloropyruvate,  i,  308, 

Ethylideneacetone,  i,  8. 

Ethylideneacetophenone,trichlor-,  i,  390. 

Ethylidenediethylsulphone,      behaviour 
of,  in  the  organism,  ii,  289. 

Ethylideneorthamidobenzylic      alcohol, 
i,  23. 

trichlor-,  i,  23. 

Ethylidenepropionic  acid,  i,  392. 

Ethylidenic  chloride,  magnetic  rotation 
of,  ii,  442. 

heat      of     vaporisation     of, 

ii,  446. 

Ethylisoamylthiourea,  Teans.,  323. 

Ethylisobutylthiourea,  Teans.,  320. 

Ethylisoeugenol,    thermochemistry    of, 
ii,  154. 

Ethylisonitrosocamphor,  i,  660. 

Ethylisopropylcarbinol,  i,  124. 

Ethylisopropylcarbinyl  acetate,  i,  124. 

iodide,  i,  124. 

Ethylisopropylchloromethane,  i,  124. 

Ethylitaconic  acid,  i,  195. 

Ebhylmesaconic  acid,  i,  195. 

Ethvlmethylpropylethyleneglycol, 
i,"^545. 

o-Ethylnaphthalene,     chlorination     of, 
i,  422. 

w-Ethylnaphthophenazonium         hydr- 
oxide, i,  282. 

iodide,  i,  283. 

)8-Ethylnaphthvlenediamine,  i,  284. 

Ethylortliophenylenediamine,  oxidation 
of,  i,  199. 

o-Ethylorthotoluamide,  i.  532. 

chloro-,  i,  532. 

Ethylorthotoluidine,  nitro-,  i,  77. 

j9-Ethylorthotolylenediamine,  i,  285. 

Ethyl-ajS-oxynaplithindone.  i,  338. 

Ethylphenanthridone,  i,  722. 

Ethylparatolu amide,  bromo-,  i,  533. 

Ethylparatoluidineorthosulphonic   acid, 
i,  584. 

Ethylphenylketoxime,  i,  499. 

Ethylpropylcarbinylic  hydrogen  sulph- 
ate, i,  495. 

a-Ethylpropyltriphenylpseudodithio- 
biuret,  i,  576. 

j3-  E  thy  Ipropy  1  tripheny  Ip  seudodith  io- 
biuret,  i,  576. 

Ethyl-a-picoline,  brom-,  i,  43. 

)8  Ethylpiperidine  aurochloride,  i,  602. 

2-Ethyl-/3-pyrazole-4  :  2-dicarbox7lic 

acid,  i,  281. 
l-Etbyl-2  pyridone,  i,  279. 
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1-Etliylpyrroline  ferrocyanide,  i,  602. 
Ethylresorcylglyoxylic  acid,  i,  413. 
Elhylresorcylic  acid,  i,  413. 
Ethyltartronic  acid,  i,  553. 
Ethylthionamic  acid,  i,  505. 
Ettringite    from    Tombstone,    Arizona, 

ii,  536,  578. 
Eucalyptol,  i,  726. 

Eucalyptus  glohulua,  essence  of,  i,  726. 
Eucalyptus  oil,  crystalline  dihydrochlor- 

ide  from,  i,  223. 
Eugenol,  thermochemistry  of,  ii,  154. 
Eugenolcinnamic  acid,  i,  643. 
Eurhodoles  from  dihydroxydiketotetra- 

hydronaphthalene,  i,  356. 
Evaporation,  rate  of,  determination  of 

molecular  weight  from,  ii,  261. 
Excretion  of  phosplioric  acid,  effect  of 

work  on,  ii,  583. 
Exercise    and    respiratory   interchange, 

ii,  579. 
Expansion,  thermal,  of  certain  paraffins 

and  paraffin  derivatives,  Trans.,  273. 
■ of  liquids,   determination  of, 

Teans.,  262. 
Explosion,  temperature  of,  ii,  257,  258. 
Explosives,  ii,  409. 

Extraction  apparatus  for  liquids,  ii,  567. 
Exudations,  prote'ids  in,  ii,  334. 


Fabrics,  estimation  of  silk  in,  ii,  611. 
textile,  hygroscopic  properties  of, 

ii,  368. 
iFalkenliaynite,  ii,  576. 
Eat  analysis,  new  method  of,  ii,  604. 
— —  estimation  of,  in  bread,  ii,  197. 
estimation   of,  in   milk,  ii,  55,  101, 

251,  252,  308,  396,  559,  601. 
estimation  of,  in  milk  by  Babcock's 

method,  ii,  251. 
estimation      of,     in      milk      vrith 

Demichel's  lactobutyrometer,  ii,  55. 
— —  neutral,  detection  and  estimation 

of,  in  mineral  oils,  ii,  604. 
of  milk,  influence  of  sugar  on  the 

constitution  of,  ii,  27. 
origin  of,  from  proteid  in  the  body, 

ii,  327. 
wool-,  detection  of  foreign  fats  in, 

ii,  351,  397. 
Fats,  absorption   of,  in   the  organism, 

ii,  24. 
— —  analysis  of,  ii,  310. 
and     oils,    iodine    absorption    of, 

ii,  309. 

■ Hiibl's  iodine  numbers  for,  ii,  103. 

saponifiable     and     unsaponifiable, 

analysis  of  mixtures  of,  ii,  102. 
Fatty  series,  substitution  in,  i,  449. 


Feeding  experiments  with  sunflower 
cake  on  cows,  ii,  328. 

Fenchone,  action  of  phosplioric  anhydr- 
ide on,  i,  597. 

Fenchone-derivatives,  active  and  inac- 
tive, i,  106. 

Fenchylamine  derivatives,  rotatory 
powers  of,  i,  725. 

Ferment,  diastatic,  in  blood,  ii,  581. 

in  Fenicillium  glaucum  resembling 

emulsin,  i,  744. 

Isevolactic,  of  the  pear,  morphology 

of,  Teans.,  1263. 

organised,  from  cherry  tree  gum, 

ii,  180. 

Fermentation,  alcoholic,  of  Jerusalem 
artichokes  with  pure  yeast,  ii,  482. 

ammoniacal,  in  soils,  ii,  291. 

butyl-alcoholic,  ii,  586. 

chemical  changes  in  tobacco  during, 

ii,  592. 

influence  of  antiseptics  on,  ii,  32. 

of  dextrose,  rhamnose,  and  mannitol 

by  a  Isevolactic  ferment,  Teans., 
1263. 

of    glucose,    formation    of    citric 

acid  in,  ii,  591. 

of  manure,  ii,  182. 

Ferments,  diastatic  and  peptone-form- 
ing, in  the  organism,  influence  of 
carbonic  anhydride  on,  ii,  475. 

fat-decomposing  and  glucoside-de- 

composing,  relations  between,  ii,  85. 

formed   and  unformed,  difference 

between,  ii,  31. 

hydrolytic,   behaviour    of,  in   the 

organism,  ii,  329. 

Ferric  chloride,  action  of  hquid  am- 
monia on,  ii;  470. 

action  of  water  on,  ii,  405. 

action  of  water  vapour    on, 

ii,  280. 

and      ammonium     chloride, 

mixed  crystals  of,  ii,  280. 

hydrates  of,  ii,  119. 

chlorobromide,  ii,  377. 

fluoride,  ii,  122. 

non-dissociation  of,  in  solu- 
tion, ii,  316. 

hydroxide,  crystalline,  ii,  169. 

iron,     distribution      of,     between 

oxalic  and  hydrochloric  acids,  ii,  405. 

oxalate,  action  of  water  on,  ii,  405. 

heat  of  formation  of,  ii,  405. 

oxide,  action  of  a  high  tempera- 
ture on,  ii,  167. 

amorphous  hydrated,  ii,  169. 

estimation    of,   in   soils  and 

rocks,  ii,  243. 

ignited,  dissolution  of,  ii,  468. 

phosphate,  ii,  573. 

:  salts,  action  of  zinc  on,  ii,  468. 
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Ferric  salts,  decomposition  of  oxalic  acid 
by,  ii,  405. 

reaction  of,  with  thiocyanates, 

i,  122,  185,  289,  290. 

titration  of,  ii,  193. 

Ferroaluminium,  analysis  of,  ii,  96. 

estimation      of      aluminium      in, 

ii,  48,  96,  243,  391. 

Ferroclirome,  analysis  of,  ii,  96. 

Ferrosilieon,  analysis  of,  ii,  96,  304. 

Ferrotitanium,  analysis  of,  ii,  96. 

Ferrotungsten,  analysis  of,  ii,  96. 

Ferrous  alkali  sulphates,  crystallography 
of,  Trans.,  365. 

fluoride,  ii,  122. 

sulphate,  employment  of  in  agri- 
culture, ii,  142. 

Fever,  influence  of,  on  the  glycogen  of 
the  liver,  ii,  541. 

Fibre,  estimation  of,  in  foods,  ii,  611. 

Fibrin,  solutions  of,  i,  743. 

Fibrin-peptone,  i,  235. 

Fibroin,  preparation  and  properties  of, 
i,  183. 

rotatory  povrer  of ,  i,  60. 

Filter,  Gooch,  use  of  the,  ii,  90. 

Filters,  clay,  ii,  368. 

Fire-damp,  detection  of  small  quantities 
of,  ii,  487. 

Fisetol,  constitution  of,  i,  413. 

Fishes,  respiration  in,  ii,  81. 

Fish-guano,  analysis  of,  ii,  389. 

Flames,  electrical  conductivity  of, 
ii,  563. 

of  metallic  compounds,  spectra  of, 

ii,  401. 

Flesh,  organic  bases  of  the  juice  of,  i,  55. 

Flour,  wheat-,  detection  of,  in  rye-flour, 
ii,  250. 

Flowers  of  Tagetes  glandulifera,  i,  623. 

Fluavil,  i,  225. 

Fluids,  effect  of  gravity  on,  at  the 
critical  point,  ii,  112. 

Fluoran,  action  of  phenylhydrazine  on, 
i,  473. 

Fluorescein  bisphenylcarbamate,  i,  420. 

of  camphoric  anhydride^  Teans., 

961. 

Fluorescemanilide,  i,  721. 

dimethyl  ether,  i,  721. 

Fluorescein-group,  i,  220. 

Fluoresceins,  origin  of  colour  in,  Peoc, 
1893,  53. 

Fluorescence,  origin  of,  Trans.,  243 ; 
Proc,  1892,  189 ;  1893,  52. 

Fluorides,  double,  ii,  373. 

Effront's  method  for  the  purifica- 
tion and  preservation  of  yeast  bv, 
ii,  481. 

Fluorine  compounds,  electrical  con- 
ductivity and  freezing  point  of 
aqueous  solutions  of,  ii,  315. 


Fluorine  compounds,  in  the  organism, 

ii,  23. 
estimation  of,  in  combustible  gases, 

ii,  488. 
estimation  of,  in  the  ash  of  p'ants, 

ii,  234. 

in  bones  and  teeth,  ii,  81. 

in  fossil  wood,  ii,  76. 

physical  constants  of,  ii,  204. 

Fluoroxyhypomolybdic   acid,    salts    of, 

ii,  124. 
Fluoroxymolybdic  acid,  salts  of,  ii,  J  24. 
Fluoroxypermolybdic     acid,    salts     of, 

ii,  124. 
Fodder  plants,  Swedish,  ii,  592. 
Foetal  urine,  ii,  428. 
Folgerite  not  a  distinct  species,  ii,  535. 
Formaldehyde,  i,  389. 

action  of  ^-naphthol  on,  i,  100. 

action     of,    on      nitrosodimethyl- 

aniline,  i,  509. 
assimilation   of,    by    green    plant 

cells,  ii,  32. 
condensation  of,   with   naphtliols, 

i,  172. 

defection  and  estimation  of,  ii,  439. 

Formates,    metallic,    electrolysis    of,  ii, 

191. 
Formazyl  hydride,  i,  83,  85. 
— —  methyl  ketone,  i,  84,  157. 
metallic  derivatives  6f, 

i,  159. 

' phenylhydrazone,  i,  158. 

Formazylazobenzene,  i,  83,  85,  156. 
Formazylcarboxylic  acid,  i,  82,  85. 
Formazyl-compounds,    synthesis   of,  by 

the  action  of  diazobenzene  on  hydr- 

azones,  i,  156. 
Formazyiphenyl,  i,  82,  156. 
Formic  acid,  molecular  weight  of,  in  the 

liquid  state.  Trans.,  1103. 
Formonaphthalide,  nitration  of,  Proc, 

1893,  8. 
Z-Formylmenthylamine,  i,  724. 
r-Form}  Imenth jlamine,  i,  725. 
Food,    influence    of    increased    or    di- 
minished consumption  of,  on  digest- 

tion  and  resorption,  ii,  132. 
Foods,  detection  of  horse  flesh  in,  ii,  312. 

estimation  of  fibre  in,  ii,  611. 

Franckeite  from  Bolivia,  ii,  576. 
Freezing  point   and   electrical   conduc- 
tivity of  aqueous  solijiions  of  fluorine 

compounds,  ii,  315. 
of  dilute  solutions  of  sodium 

chloride,  ii,  447,  565. 
points   of    solutions   of  sulphuric 

acid,  ii,  262. 
'  of   solvents,   lowering  of,    in 

strong  solutions.  Trans.,  999. 
of    very    dilute    solutions, 

ii,  263,  365,366,447,  565. 
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Friedelite,    from    the    Harstig    Mine, 

Sweden,  ii,  420. 
from  the  Sjo  Mine,  Sweden, 

ii,  130. 
Frogs,  phloridzin  diabetes  in,  ii,  480. 
winter,     glycogenic    function     in, 

ii,  218. 
Fulminates,  structure  of,  i,  494. 
Fulminic  acid  and  its  derivatives,  i,  542. 
Fumaranilide,  diiodo-,  i,  397. 
Fumaric  acid  and  male'ic  acid,  isomerism 

of,  i,  193. 
cbloro-,  alleged  optical  activity 

of,  i,  250. 
— — •  compounds  of,  with  aromatic 

amines,  i,  264. 

diiodo-,  i,  397. 

sp.  gr.  of,  i,  11. 

Fungi,  occurrence  of  trehalose  in,  ii,  337. 
Funnel,  hot  jacket  for,  ii,  268. 
Furf uralhydrazone,  estimation  of, 

ii,  556. 
j8-Furfurallevulinic  acid,  i,  254. 
Furfuran-j8-sulphonic    acid,    oa-chloro- 

bromo-,  i,  314. 
Furfuronitrile,  j8(^-dibromo-,  i,  313. 
Furf ury lie  acetate  and  benzoate,  i,  311. 

alcohol,  i,  311. 

amylic  ether,  i,  311. 

ethylic  ether,  i,  311. 

methylic  ether,  i,  311. 

propylic  ether,  i,  311. 

,3-Furfuryllevulinic  acid,  i,  255. 
^-Furfuryllevulinic  acid,  i,  255. 
Furnace,  electrical,  ii,  314,  507. 
Furyldimethylpyrimidine,  i,  735. 
Fusel  oil,  alcohols  in,  i,  63. 
preparation   of    active  amy] 

alcohol  and  active  valeric  acid  from, 

THAKS.,  1130. 


Gadolinite  earths,  fractionation  of,  with 
aniline  and  aniline  hydrochloride^ 
ii,  376. 

fractionation  of,  with  potas- 
sium chromate,  ii,  375. 

metals,  separation  of,  ii,  283. 

Gadolinium  oxide,  molecular  weight  of, 
ii,  211. 

j8-Galactan  in  leguminous  seeds,  ii,  139. 

Galactose,  behaviour  of,  in  diabetics, 
ii,  177. 

benzoate,  i,  186. 

birotation  and  hydrazone  forma- 
tion of,  i,  126. 

decomposition    of,     by     calcium 

hydroxide,  i,  546. 

physiological  action  of,  ii,  585. 


Galactosephenylhydrazone,  speciBc  ro- 
tatory power  of,  i,  126. 

Galena,  analysis  of,  ii,  493. 

artificial  production  of,  ii,  214. 

Gallanilide,  i,  167. 

and  its  triacetyl  and  tribenzoyl  de- 
rivatives, i,  412. 

metallic  derivatives  of,  i,  638. 

Gallein  benzenesulphonates,  i.  478. 

Gallic  acid,  bromo-  and  its  derivatives, 
i,  583. 

derivatives  of,  i,  343. 

dibrorao-,  and  its  salts,  i,  2G9. 

Gallic-blue,  constitution  of,  i,  510. 

Gallocyanin,  action  of  aniline  on,  i,  44. 

Gallocjaninanilide,  i,  45. 

Galvanic  cells,  gold  and  platinum,  elec- 
tromotive forces  of,  ii,  149. 

combination?,  E.M.F.  of,  ii,  150. 

Garlic,  essential  oil  of,  i,  103. 

Garnet,  artificial  production  of,  ii,  129. 

Gas,  coal-,  estimation  of  nitrogen  in, 
ii,  296. 

probable    presence    of     iron 

carbonyl  in  certain,  ii,  73. 

evolution    apparatus,    continuous, 

ii,  65. 

exchange,   influence   of    light   on, 

ii,  131. 

purifiers,    estimation  of   cyanogen 

in  the  spent  materials  from,  ii,  50. 

Gases,  combustible,  estimation  of  fluorine 
in,  ii,  487. 

densities  of,  ii,  453,  514. 

dissolved  in  water,  apparatus  for 

extracting,  ii,  432. 

dry,  combination  of,  Peoc,  1893, 

165. 

elasticity  of,  ii,  9. 

electrical  conductivity  of,  ii,  563. 

mixed,    temperature   of   explosion 

of,  ii,  202,  257,  258. 

of      blood      during       anaesthesia, 

ii,  540. 

rarefied,  separation  and  striation  of, 

under  the  influence  of  the  electric 
discharge,  ii,  253. 

Gastric  juice,  behaviour  of  hydrochloric 
acid  to  albumin  in  relation  to  the 
chemical  investigation  of,  i,  233. 

estimation  of  free  hydro- 
chloric acid  in,  i,  233,  433. 

Gas-volumeter,  Lunge's,  new  acce-sorv 
to,  ii,  229. 

new,  ii,  230. 

Gas- volumeters,  improvements  in,  ii,  41. 

Geissospermine,  i,  446. 

Gelatin,  estimation  of,  in  commercial 
peptones,  ii,  147. 

Gelsemine,  i,  614. 

Gelseminine,  i,  492,  614. 

methiodide,  i,  493. 
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Oelsemium  sempervirens,  alkaloids  of, 
i,  614. 

GeofFroya  barks,  i,  182. 

Geoffroyine,  i,  182. 

Geraniol,  i,  664. 

Ginger,  genuine  and  exhausted,  dis- 
crimination between,  ii,  611. 

Glass,  action  of  ammonium  hydrogen 
sulphate  on,  ii,  280. 

lime    soda,     graphochemistry     of, 

ii,  119. 

Glauconite  from  Hanover  Co.,  Virginia, 
ii,  287. 

;Globulin,  crystalline,  occurring  in 
human  urine,  ii,  290. 

respiratory,  in  the  blood  of  chitons, 

i,  60. 

jrlobulins,  crystalline,  i,  380 ;  ii,  290. 

of  kidney  and  liver,  cells,  ii,  134. 

orlucina,  preparation  of,  from  beryl, 
Tkans,,  909. 

Glucose,  iairotation  of,  i,  545. 

•= detection   and   estimation    of,    by 

means  of  phenylhydrazine,  ii,  555. 

• formation  of  citric  acid  in  the  fer- 
mentation of,  ii,  591. 

(■ pentacetyl  derivatives  of,  i,  246. 

See  also  Dextrose. 

Glucoseoxime,  i,  293. 

Glucosepbenylhydrazone,  specific  rota- 
tory power  of,  i,  126. 

Glucosides  of  the  Convolvulacese,  i,  423. 

Glue  making,  valuation  of  hide  clippings 
for,  ii,  610. 

Gluten,  pre-existence  of,  in  wheat, 
ii,  292. 

Glyceric  acid,  active,  densities,  mole- 
cular volumes,  and  molecular  rota- 
tions of  ethereal  salts  of,  Teans.,  526. 

■          active,  normal,  butyl,  heptyl, 

and  octyl  salts  of,  Teans.,  1410. 

active  and  inactive,  salts  of, 

Teans.,  296,  511. 

isotrichloro-,  i,  308. 

■ rotatory   powder    of   ethereal 

salts  of,  ii,  561  ,•  Teans.,  1414. 

Glycerol,  bye-products  of  the  action  of 
sodium  hydroxide  on,  i,  246. 

derivatives  of,  i,  3. 

diallyl  ether  of,  i,  384. 

estimation    of,    by   Benedikt   and 

Zsigmondy's  method,  ii,  51. 

estimation  of,  by  oxidation,  ii,  247. 

estimation  of,  in  wine,  &c,,  ii,  247, 

248. 

from    soap    works,    estimation    of 

sodium  sulphite,   sulphide,  and  thio- 
sulphate  in,  ii,  348. 

■ nitrate,  estimation  of  nitrogen  in, 

ii,  184. 

oxidation    of,    in     acid     solution, 

ii,  247. 


Glycide,  properties  of,  i,  4. 
Glycogen,  i,  386. 

benzoate,  i,  187. 

estimation  of,  ii,  601. 

form  of  occurrence  of,  in  the  body, 

ii,  581. 
hepatic,    influence    of    fever    on, 

ii,  541. 

in  blood  and  pus,  ii,  541. 

occurrence   of,    in   blood,   ii,   176, 

333. 

origin  of,  in  the  organism,  ii,  585. 

preparation    of,    from    liver    and 

muscle,  i,  618. 

specific  rotatory  power  of,  i,  619. 

Glvcogenic   function    in    winter    frogs, 

li,  218. 
Glycol      from      trimethylacet  aldehyde, 

i,  543. 
molecular  weight  of,  in  the  liquid 

state,  Teans.,  1103. 
Glycolaldehyde,  i,  7. 
Glycollic  acid,  heat  of   combustion  of, 

ii,  6. 
thio-,   behaviour   of,   in    the 

organism,  ii,  289. 
Glycollide  and  its  homologues,  i,  250. 

Heintz's,  i,  306. 

Glyoxaline,  formula  of,  i,  438. 
Glyoxalinedicarboxylic  acids,  i,  281. 
Glyoxalphenylosazone,  i,  188. 
Glyoxime  peroxide,  dibromo-,  i,  494. 
Glyoxylic  acid,  constitution  of,  i,  141. 

heat  of  combustion  of,  ii,  6. 

Goats'  milk  and  its  detection  in  admix- 
ture with  cows'  milk,  ii,  396. 
Goats,   resistance   of,  to  the  action  of 

morphine,  ii,  335. 
Gold,    action   of   bromine    on,   ii,   284, 

474. 

. action  of  chlorine  on,  ii,  474. 

action   of    hydrochloric    acid    on, 

under  pressure,  ii,  169. 

action  of  silicon  on,  ii,  474. 

■ and  tin,  compounds  of,  ii,  74. 

bullion  assay,  limits   of   accuracy 

attained  in,  Teans.,  700. 
' containing    palladium    from     the 

Caucasus,  ii,  475. 
crystals        containing       mercury, 

ii,  534. 

detection  of,  ii,  192. 

detection    of,   in  ^diltite    solution, 

ii,  245. 
dissolution    of,   in   a   solution    of 

potassium  cyanide,  Teans.,  724. 
double   halogen   salts    of,    ii,  126, 

474. 
effect  of  other  metals  on  the  vola- 
tility of,  Teans.,  722. 
estimation     of,     by     electrolysis, 

ii,  305. 
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G  old,  losses    of,    in    bullion    assaying, 
Tkans.,  710. 

metallic,  volatilisation  of,  Tbans., 

714. 

purple,  variety  of,  soluble  in  water, 

ii,  575. 
refining  of,  ii,  17. 

volatilisation  of,  in  the  electric  arc, 

ii,  508. 

Granulobacfer  hutylicum,  ii,  586. 

Graphite  and  graphitite,  ii,  320. 

behaviour    of,    with    nitric    acid, 

ii,  414. 

in  blue  earth  from  the  Caj)e,  ii,  285. 

— —  intumescent,  ii,  320. 
Graphochemistry  of  compounds 

C„H».Ojo,  i,  185. 
Gravity,  effect  of,  on  fluids  at  the  criti- 
cal point,  ii,  112. 
influence  of,  on  the  concentration 

of  solutions,  ii,  315. 
Griess-Sandmeyer      reaction,       Pitoc, 

1892,  199. 
G  uaiacol,  i,  320. 
molecular  weight  of,  in  the  liquid 

state,  Thans.,  llOl. 
Guanidine,  nitro-,  thermochemistry  of, 

ii,  363. 

nitroso-,  i,  389. 

Guanine  and  its  derivative,  i,  309. 
Guano,  fish-,  analysis  of,  ii,  389. 
Gum  arable,  i,  294. 

molecular  mass  of,  i,  7. 

preparation    of    miicic    acid 

from,  1,  628. 

benzoin  from  Siam,  i,  QQQ. 

from   Sumatra,   constituents 

of,  i,  480,  481. 

cherry    tree,     organised     ferment 

from,  ii,  180. 

lac,  wax  of,  i,  548. 

wood-,  parent  substance  of,  i,  128. 

Gums,     polarimetric     examination     of, 

ii,  502. 
Gun-cotton,  analysis  of,  ii,  197. 
Gunpowder,  graphochemistry  of,  ii,  115. 
Gutta,  i,  225. 
Gutta-percha,  i,  224. 
Gypsum,  artificial,  ii,  577. 


Hsemochromogen,  i,  447. 

— —    action    of     carbonic    oxide     on, 

i,  448. 
Ilsematin,  composition  of,  i,  743. 

reduced,  i,  447. 

action    of    carbonic    oxide 

on,  i,  448. 
Haematite    and    martite    iron    ores   in 

Mexico,  ii,  325. 


Haematite  as  a  sublimation  product, 
ii,  18. 

Hsematites,  Clinton,  ii,  76. 

Ha?matoporphyrin,  composition  of, 
i,  743. 

in  urine,  ii,  178,  480. 

Hsemoglobin  which  contains  phos- 
phorus, i,  616. 

Halogens  and  the  cyanogen  radicle,  me- 
chanical comparison  between,  i,  1. 

Hardness  of  water,  estimation  of, 
ii,  347. 

Haricots,  assimilation  of  nitrogen  bv, 
ii,  33. 

Hauchecomite,  a  nickel  bismuth  sulph- 
ide, ii,  418. 

Hauyn,  synthesis  of,  ii,  19,  422. 

Hauyn-group,  synthesis  of  minerals  of, 
ii,  19. 

Heart,  action  of  inorganic  salts  on  the, 
ii,  221. 

embryonic,     physiology     of      the, 

ii,  424. 

Heat,  laws  of  the  expansion  of  liquids 
by,  ii,  152. 

of  combustion  of  camphor,  ii,  108. 

of  chlorine  compounds,  ii,  5. 

of      gaseous      hydrocarbons, 

ii,  444. 

of    glycollic     and    glyoxylic 

acids,  ii,  6. 

of  organic  compounds,  ii,  59. 

of    dissociation     of     some    acids, 

ii,  259. 

of  formation  of  arragonite,  ii,  259. 

of  ferric  oxalate,  ii,  405. 

of  hydration  of  maleic  anhydride, 

ii,  108. 

of  ionisation,  ii,  357. 

of  vaporisation  of  hydrogen  chlor- 
ide, ii,  445. 

of     organic     compounds, 

ii,  445. 

radiant,    absorption  of,    by   alum, 

ii,5. 

specific,  of  boron,  ii,  404. 

of  carbonic  anhydride,  ii,  5. 

of   erythritol   and   mannitol, 

ii,  258. 

of  liquid  ammonia,  ii,  258. 

of  the  atoms,  ii,  59. 

of  water,  ii,  443. 

Heats  of  formation  and  temperatures  of 
reaction,  relation  between,  ii,  152. 

Helianthenin,  i,  618. 

Helvine,  composition  of,  ii,  422. 

Hemiacetals  derived  from  substituted 
chloranils,  i,  563. 

Heptanaphthene  from  Caucasian  petr- 
oleum, i,  151. 

from  perseitol  and  from  resin  oil, 

635. 
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Heptatiaphthenecarboxylic  acid,   oxida- 
tion of,  i,  209. 

Heptanaphthenic  acid,  i,  93,  209. 

Heptane,  tertiary  nitro-,  i,  243. 

Heptoglycerol,  i,  144. 

Feptolaytone,  Trans.,  1332. 

constitution  of,  Tbaks.,  1330. 

preparation  of.  Trans.,  1337. 

synthesis  of.  Trans.,  1336. 

Hepty'lic  glycerate,  active,  Trans.,  1412. 

1  :  4-Heptylphenol,  i,  216. 

Herderite  from  Hebron,  Maine,  ii,  76. 

Hermerythrin,  i,  59. 

Heulandite  from  Brazil,  ii,  422. 

Hexaliydrobenzene,  i,  150,  255. 

bromo-,  i,  255. 

Hexahydrobenzoic  acid,  i,  34,  93,  209. 

bromo-,  i,  35. 

synthesis  of,  i,  695. 

Hexahydroisophtbalic  acid,  i,  713. 

Hexaliydronicotine  and  its  derivatives, 
i,  489. 

H  exaliydrophenol,  i,  255. 

Hexabydrotoluene,  i,  151. 

Hexametaphosphates,  ii,  569. 

Hexamethyleneamine  salts,  i,  298. 

Hexamethyleneamine-dicatechol,  i,  298. 

He  xam  etby  leneam  ine  -dipy  rogallol , 
i,  298. 

Hexametbyleneamine-diresorcinol,  i,  298. 

Hexamethyleneamine-eugenol,  i,  299. 

Hexamethyleneamine-phloroglucinol, 
i,  299. 

Hexamethyleneamine-quinol,  i,  298. 

Hexamethyleneamiiie-triphenol,  i,  298. 

Hexamethylenecarboxylic  acid,  synthe- 
sis of,  i,  695. 

Hexamethylrosaniline-violet,    action 
ammonia  on,  i,  640. 

Hexamethylstilbene,  i,  271. 

bromide,  bromo-,  i,  271. 

Hexamethyltriamidophenylacridine, 
i,  470. 

Hexamolybdoperiodic     acid,    salts 
ii,  123. 

Hexane,  critical  constants  of,  ii,  446. 

heat  of  vaporisation  of,  ii,  446. 

magnetic  rotation  of,  ii,  442. 

tertiary  nitro-,  i,  243. 

Hexetliylic  ethanehexacarboxylate, 
i,  630. 

Hexyl  palmityl  ketone,  Trans.,  463. 

oxime.  Trans.,  463. 

Hexylaticonic  acid,  i,  692. 

Hexylbenzene,  i,  635. 

Hexylcyanacrylic  acid,  i,  455. 

Hexylene,      critical     temperature     of, 
ii,  446. 

dioxide,  i,  3. 

glycol  oxide  and  its  derivatives,  i,  3. 

heat     developed    by    the    union 

of  bromine  with,  ii,  444. 


of 


of, 


Hexylene,  heat  of  vaporisation  of,  ii,  446. 

magnetic  rotation  of,  ii,  442. 

a-Hexylene,    normal,    condensation  of, 

vi^ith  benzene,  i,  635. 
Hexylic  acid,    normal,  preparation  of, 

i,  687. 
Hexylic   alcohol,    supposed    secondary, 

from  mannitol,  i,  246. 
2-Hexyl-j8-pyrazoledicarboxylic  acid, 

i,  281. 
Hide  clippings,  valuation  of,   for  glue- 
making,  ii,  610. 
Hippuraldehyde,  i,  300. 
Hippuric   acid,   condensation   of,    with 

phthalic    anhydride  and  with  benz- 

aldehyde,  i,  580. 
Hippurylphenylbuzylene,  i,  463. 
Hofmann  Memorial    addresses,    Pboc, 

1893,  132. 
Holmium  chloride,  anhydrous,  ii,  466. 

oxide,  complex  nature  of,  ii,  466. 

Homoacetopiperone,  i,  262. 
a-Homoatropine,  i,  426. 
Homocatechol,  action  of  sulphuric  acid 

on,  i,  637. 

ethers  of,  i,  258. 

Horaocatecholsulphonic  acid,  i,  638. 
)8-Homochelidonine,  i,  490. 
7-Homochelidonine,  i,  490. 
Homocinchonine,  i,  678. 
Homologous  compounds,  boiling  points 

of,  Proc,  1893,  145. 
Horaomethylene-blue,  i,  77. 
Homosalicylide,      ortho-      and     para-, 

i,  166. 
Homoterephthalic  acid,  i,  467. 

nitro-,  i,  212. 

Honey,  lime-tree,  i,  618. 

Hops,'  essential  oil  of,  Proc,  1893,  177. 

Hornblende,    chemical  constitution  of, 

ii,  130. 
Horse,  dandruff  of  the,  ii,  585. 

flesh,  detection  of,  in  food,  ii,  312. 

Horse's  urine,  the  phosphates  of,  ii,  30. 

Hyalin,  ii,  218. 

Hydantoic    acid,    thermochemistry   of, 

ii,  360. 
Hydantoin,  thermochemistry  of,  ii,  359. 
Hydracetylacetone,  i,  8. 
Hydrastic  acid,  i,  117. 

dichloro-,  i,  117. 

methylimide,  i,  117. 

anhydride,  i,  117.  ^ 

chloride,  dichloro-,  i,  117. 

Hydrastimide,  i,  117. 
Hydrastine,  i,  116. 

liydrogen  tartrate,  i,  491. 

oxidation  of,  i,  116. 

Hydration,  influence  of,   on   solubility, 

ii,  509. 
Hydrazides,     acid,      oxidation    of,    by 

Eehling's  solution,  i,  331. 
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Hydrazidophenylmethyloxybiazolone 

hydrochloride,  para-,  i,  535. 
Hydrazine,  estimation  of,  in  hydrazine 

salts,  ii,  605. 

hydrate,    action    of,    on    organic 

halogen  compounds,  i,  410. 

— — reaction  of,  with  the  nitro-, 

nitroso-,  and  isonitroso-groups,  i,  701. 

Hydrazine-deriratives,  i,  299. 

Hydrazines,  action  of  chlorides  of  bi- 
basic  acids  on,  i,  705. 

action   of    diazo-compounds     on, 

i,  202. 

aromatic,  bromination  of,  i,  705. 

primary  acid,  i,  299. 

secondary  acid,  i,  299. 

4-Hydrazipyrazolone-3-carbonylhydr- 

azine,  i,  730. 
4-Hydrazipyrazolonecarboxylic    acid, 

lactam  of,  730. 
Hydrazobenzene,  parachloro-,  reduction 

of,  330. 
©Jw-Hydrazobenzenedicarboxylic  acid, 

i,  2l0. 
o-Hydrazobenzo'ie  acid,  action  of  acetic 

anhydride  on,  i,  200. 
Hydrazobenzyl     alcohols,    ortho-    and 

para-,  i,  201. 
Hydi'azoides,  acid,  i,  299. 
Hydrazones,    asymmetrical,    isomerism 

of,  i,  299. 

stereochemistry  of,  i,  207. 

Bulow's  test  for,  i,  461. 

oxidation  of,  i,  97,  461. 

Hydrindene,  i,  518. 

o-amido-,  i,  587. 

ethyl  ketone  and  its  oxime,  i,  717. 

methyl  ketone,  i,  717. 

— —  phenyl  ketone,  i,  717. 

synthesis  of,  i,  716. 

Hydrindenecarboxylamide,  i,  717. 
Hydrindenecarboxylic  acid,  tetrabromo-, 

i,  717. 

anilide,  i,  717. 

chloride,  i,  717. 

Hydrindeneethylcarbinol,  i,  717. 
Hydrindeneglycol,  i,  519. 
Hydrindenemethylcarbinol,  i,  717. 
a-Hydrindenesulphonic  acid,  i,  519. 
jS-Hydrindenesulphonic  acid,  i,  518. 
Hydrindone,  new  synthesis  of,  Peoc, 

1892,  216. 

nitro-,  Peoc  ,  1892,  216. 

a-Hydrindone  and  its  derivatives,  i,  586. 
^-Hydrindone  and  its  derivatives,  i,  587. 
Hydrindoneoxime,  Pboc,  1892,  2l6. 
/3-Hydrindoneoxime,  i,  587. 
Hydrobenzoic  acids,  i,  33. 
Hydrocaffeic  acid  in  beet  leaves,  ii,  85. 
Hydrocamphene,  liquid   isomerides   of, 

i,  523. 
jjHydrocarbon  CigHig,  Zincke's,  i,  522. 


Hydrocarbon       from       dihydrocbloro- 

sesquiterpene,  i,  102. 
Hydrocarbons,  aromatic,  action  of  thio- 

carbimides  on,  i,  153. 

condensation   of   aliphatic 

alcohols  with,  i,  634. 

closed-chain,  action  of  bromine  on, 

in  presence  of  aluminium  bromide, 
1,13. 

coloured,  Peoc,  1892,  189. 

combinations  of,  with  picric  acid  and 

other  nitro-compounds,  Tbans.,  1388. 

derived  from  dipentene  dihydro- 

chloride,  Teans.,  292. 

ethylenic,  hydration  of,  i,  61. 

heats  of  combustion  of,  ii,  59. 

molecidar  refractive  power  of,  for 

infinite  wave-length,  ii,  57. 
of  the  benzene  series,  condensation 

of,  witli  those  of  the  ethylene  series, 

i,  635. 

unsaturated,    action   of    mercury 

salts  on,  i,  450. 

Hydrochloric  acid,  electrical  conductiv- 
ity of,  in  various  solvents,  ii,  151. 

estimation  of,  in  gastric  juice, 

i,  233 ;  ii,  433. 

estimation  of,  in  the  stomach 

contents,  ii,  86. 

hydrocyanic   acid  and  thio- 

cyanic  acid,  estimation  of,  ii,  503. 

occurrence  of,  in  the  stomach, 

ii,  540. 

secretion  of,  in  nervous  dys- 
pepsia, ii,  219. 

See  also  Hydrogen  Chloride. 

Hydrocinnamaldoxime,  i,  710. 

Hydrocoton  and  its  derivatives,  i,  718. 

bromo-  and  di-bromo-,  i,  718. 

Hydrocyanic  acid,  detection  of,  ii,  502. 

detection  of,  in  presence  of 

ferroeyanides,  ii,  393. 

estimation  of,   in  coal   gas, 

ii,  51. 

formation  of,  by  the  action 

of  nitric  ac-id  on  sugar,  &c.,  i,  617. 

hydrochloric  and  thiocyanic 

acids,  estimation  of,  ii,  503. 

Hydrocyanorosaniline,  constitution  of, 
1.  711. 

Hydrodigitoic  acid,  i,  666. 

Hydroduoric  acid,  Effront's  method  for 
the  purification  and  preservation  of 
yeast  by,  ii,  481. 

Hydroisocarbostyril,  i,  530. 

Hydrolysis  in  aqueous  salt  solutions, 
ii,  448. 

Hydromethylketoleparazobenzenesulph- 
onic  acid,  i,  46S. 

Hydropinene,  i,  524. 

Hydropyridine  compounds,  new  syn- 
thesis of,  i,  484. 
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Hydrogen  and  chlorine,  ignition  point 

of  a  mixture  of,  ii,  258. 
— —  and  oxygen,   combination  of,   by 

pressure,  ii,  410. 
ignition  point   of   admixed, 

ii,  203,  257,  208. 
relative  densities  of  ii,  10. 

antimonide,   action    of,  on   silver 

nitrate,  ii,  206. 

arsenide,    action     of,     on     silver 

nitrate,  ii,  206. 

quantitative    conversion   of 

arsenic  into,  ii,  186. 
atomic  refraction  of,  ii,  254. 

bromide,   preparation  of,  ii,  114, 

453. 

vapour   density  of,    at   low 

temperatures,  ii,  66. 

chloride,   density  and   molecular 

volume  of,  ii,  410. 

dried,  action  of,  on  Iceland 

spar,  ii,  208. 
• heat    of    vaporisation    of, 

ii,  445. 

hydrates  of,  Peoc,  1893,  45. 

• magnetic  rotation  of  solutions 

of,  ii,  442. 
vapour   density  of,   at   low 

temperatures,  ii,  66. 
■         See  also  Hydrochloric  acid. 

combustion  of,   in   nitrous  oxide, 

ii,  113. 

density  of,  ii,  453,  515. 

fluoride,  anhydrous,  action  of,  on 

alcohols,  i,  186. 

See  also  Hydrofluoric  acid. 

iodide,  gaseous,  decomposition  of, 

by  heat,  ii,  369. 

vapour  density    of,    at  low 

temperatures,  ii,  66. 

nitride,  formation  of,  from  aro- 
matic azoimides,  i,  90. 

heat  of  combustion  of,  ii,  444. 

peroxide,  action  of  light,  in  inducing 

the  formation  of,  in  organic  liquids. 

Teaks.,  1109. 

conditions   which  influence 

the  formation  of,  in  urine,  Teans., 
1115. 

constitution  of,  ii,  413. 

detection  of,  ii,  233 ;  Teans., 

1110. 

estimation  of,  ii,  86 ;  Teans., 

1110. 

formation  of,  in  the  spon- 
taneous oxidation  of  zinc,  ii,  412. 

molecular  weight  of,  i,  579 ; 

ii,  163. 

production  of,  in  the  electro- 
lysis of  aqueous  sulphuric  acid, 
ii,  108. 

refractive  power  of,  ii,  163. 


Hydrogen  peroxide,  separation  of  metals 

by,  in  alkaline  solution,  ii,  492. 

solutions,  ii,  369. 

phosphide,   action   of,    on    silver 

nitrate,  ii,  207. 
decomposition    of    gaseous, 

ii,  569. 
selenide,  absorption  of,  by  selenium, 

at  a  high  temperature,  ii,  457. 
sulphide  and  oxygen,  ignition  point 

of  a  mixture  of,  ii,  258. 

apparatus,  ii,  268. 

dry,  properties  of,  ii,  164. 

oxidation     of    solutions     of, 

ii,  66. 

poisoning  by,  ii,  83. 

production  of,  by  a  bacterium 

in  urine,  ii,  335. 
Hydroximido-derivatives,  i,  474. 
m- Hydro xyacetanilide,  i,  265. 
Hydroxyacetylaldoxime,    Peoc,    1893, 

77. 
7-Hydroxy-acids,    relative    velocity  of 

lactone  formation  with,  i,  71. 
Hydroxyanthraquinolinequinone,  i,  670. 
Hydroxyapochinchenic  acid,  lactone  of, 

i,  377. 
Hydroxyazotetrazole,  sodium  derivative 

of,  i,  441. 
m-Hydroxybenzanilide,  i,  265. 
Hydroxybenzeneindone,  i,  266. 
o-Hydroxybenzylidene-Z-menthylamine, 

i,  724. 
o-Hydroxybenzylidene-r-menthylamine, 

i,  725. 
Hydroxybenzylideneorthamidobenzylic 

alcoliols,  ortho-  and  para-,  i,  23. 
w-Hydroxy-/3-bromomethylpyromucic 

acid,  i,  312. 
Hydroxybutyric      acid,       lactide       of, 

i,  251. 
y8-Hydroxybutyric  acid  in  the  organism, 

ii,  428. 
Hydroxycamphoramic  acid,  i,  526. 
Hydroxycamphoranilic  acid,  i,  526. 
Hydroxycamphormethylamic  acid, 

i,  526. 
Hydroxycerotic  acid,  i,  59. 
Hydroxydihydrobenzyldimethylamine 

platinochloride,  i,  114. 
7-Hydroxydimethylglutaric  acid, 

a-bromo-,  lactones  of,  i,  72. 
Hvdroxydimethylxanthone      [1:2: 4], 

1,217. 
/3- Hydroxy disulphonapthoic  acid,  i,  475. 
Hvdroxyethylapochinchenic    acid,   lac- 
tone of,  i,  376. 
Hydroxyethylmethylsulphone,  i,  459. 
Hydroxyethyl«ulphoneethylenesulph- 

inic  acid,  and  its  lactone,  i,  459. 
Hydroxyethylsulphoneethylenesulph- 
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Ilydroxyetliylsulplionemcthylenesulpli- 

inic  acid  and  its  lactones,  i,  459. 
Hydroxyfumaric  acid,  i,  630. 
7Hydroxyhexahydrobromobenzoic    lac- 
tone, i,  34. 
a-Hydroxyhydrindene,  i,  587. 
Hydroxyhydrindene,  amido-,  i,  519. 

chlor-,  i,  519. 

Hydroxyhydro-a-napthaqiiinone,  cUor-, 

i,  220. 
Hydroxyhydrotropidineplatinochloride, 

i,  114. 
Hydroxyindazole,  pi'cparation  of,  i,  46. 
o-Hydroxyisobutyro-j8-naphthalide, 

i.  53. 
a-Hydroxyisobutyroparatoluidide,  i,  53. 
7-Hydroxyisocaproamide,  i,  691. 
y-Hydroxyisocaproic   acid,    ammonium 

salt  of,  i,  691. 
(?-Hydroxy-7-isoheptylic  lactone,  i,  130. 
Hydroxyisonitrosoacetone      nitrite, 

'i,  303. 
iVif^2-2'-Hydroxyisorosindone,  i,  336. 
a-Hydroxy-a-ketoindene,       pentaclilor-, 

i,  345. 
Hydroxylamine,  action  of    nitrites  on, 

ii,  318. 

constitvition  of,  ii,  114. 

• quantitative  separations  in  presence 

of,  ii,  500. 
salts  and  nitrites,  velocity  of  reac- 
tion between,  ii,  160. 
Hydroxylamineacetic  acid,  i,  501. 
Hydroxy-/3-lapaclione,  bromo-,  Teans., 

430. 
Hydroxvmetaxylenecarboxylic  acid, 

Peoc^,  1893,  110. 
1  :  3-Hydroxymetlioxyxanthone,  i,  218. 
Hydroxymethylenecamphor,  ethyl, 

methyl,    and      phenyl      ethers      of, 

i,  360. 
Ilydroxymetliylene-compounds,  i,   360, 

480. 
agiS-Hydroxymethylethylsuccinic  acid, 

i,  146. 
Hydroxymethyl-a-pipecoline  platino- 

chloride,  i,  114. 
Hydroxymethyl-j3-pipecoline  platino- 

chloride,  i,  114. 
Hydroxymetliylpiperidine  platino- 

chloride,  i,  114. 
w-Hydroxymethylpyromucic  acid, 

i,  312. 
(3  Hydroxynaplithamide,  i,  221. 
/3-Hydroxynaphthaphenazine,  i,  356. 
Hydroxy-a-naplithaquinoneanilide, 

i,  221. 
i8- Hydroxy  naphthoic  acid  [m.  p.  216°], 

i,  355,  475,  476. 
constitution  of,   i,  4/5, 

476. 
j3-Uydroxynaplitli<jmethylanilide,  i,  221. 


^-Ilydroxyorthobenzoylbenzoic  acid, 

i,  274. 

dibromo-,  i,  719. 

a-Hydroxypentamethylenecarboxylic 

acid,  1,  557. 
Hydroxyphenanthridine,  i,  658. 
o-Hydroxyphenylacrylamide,  i,  696. 
Hydroxyphenylglyoxylic    acid   phenyl- 

hydrazone,  i,  280. 
Hydroxyplatinodiamine  salts,  ii,  127. 
Hydroxypropaldehyde,  i,  682. 

propyl  derivative  of,  i,  682. 

a-Hydroxjpropaldehyde,  dipropyl  ether 

of,  i,  383. 
j3-Hydroxypyrotartaric     acid     and     its 

salts,  i,  146. 
1- Hydroxy quinoline  I'-benzochloride, 

i,  485. 

I'-benzohydroxide,  i,  485. 

I'-ethobromide,  i,  484. 

I'-ethoxide,  i,  485. 

3 -Hydroxy quinoline,  oxidation  of, 

i,  605. 
4-Hvdroxy quinoline  and  its  derivatives, 

i,485. 
Hydroxyquinolines,  i,  484. 
Hydroxyrosindone,  i,  335. 
Hydroxyrosinduline,  i,  335. 
Hydroxysantogenenic  acid,  i,  112. 
/3-Hydroxysulphonaphthoic  acid,  i,  356. 

amido-,  i,  475. 

acids,  i,  475. 

Hydroxytetrahydronaphthylamine, 

i,  592. 
a-  Ily droxy-jS-thiotolylisobutyric  acid, 

i,  36. 
Hydroxytropidine  platinocliloride, 

i,  114. 
Hy droxy tropin e  platinochloride,  i,  114. 
o-Hydroxyuvitic  acid,   action  of  diazo- 

benzene  chloride  on,  i,  341. 
Hydroxvxanthones,  mono-,  constitution 

of,  i,  217. 
preparation  of,  from  the  salols  of 

polyhydric  phenols,  i,  218. 
Hydurilic  acid,  i,  149,  405, 

thermochemistry  of,  ii,  361. 

Hygrineoxime,  i,  446. 

Hypobromous     and     analogous     acids, 

mixed  anhydrides  of,  i,  305. 
Hypochlorites,   action  of  ammonia  on, 

ii,  317. 
chlorates  and  chlorides,  estimation' 

of  admixed,  ii,  388. 
commercial,    estimation     of    free 

alkali  in,  ii,  91. 
Hypochlorous     and     analogous     acids, 

mixed  anhydrides  of,  i,  192,  305. 
Hypoiodous  acid,  amides  of,  i,  392. 
Hyponitrous  acid,  preparation  of,  ii,  318, 

372. 
Hypoxanthine,  bromo-,  i,  736. 
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Hypoxanthlne,  constitution  of,  i,  V36. 

Human  body,  amount  of  albumin  re- 
quired for,  ii,  328. 

Humous  substance,  relation  of  the 
urinary  carbohydrates  to,  ii,  82. 

Hyoscine,  i,  679. 

Hyoscyamine,  i,  491. 


I. 


Ice,  specific  gravity  of,  ii,  7. 
Idocrase  from  the  Septimer,  ii,  578. 
Ignition  point,  ii,  202,  257,  258. 
Imidazoles,  i,  432. 
Imido- ethers,  action  of   hydrazine  on, 

i,  711. 
Inanition,  metabolism  during,  ii,  477. 
Indazole,  synthesis  of,  i,  279. 
Indazolecarboxylic  acid,  i,  280. 
Indazole-derivatives,  i,  46. 
w-Indazylbenzoic  acid,  i,  210. 
Indene,  i,  518. 

dichloro-,  i,  519. 

mono-  and  di-brom-,  i,  717. 

octoclilor-,  i,  346. 

synthesis  of,  i,  716. 

Indenecarboxylic  acid,  i,  7l7. 
Indene-derivatives,  conversion  of  pent- 

ene-derivatives  into,  i,  344. 
Indigo,  behaviour  of,  when  heated  with 

alkalis,  i,  270. 
Indigo-red,  i,  539. 

Indigotin,  estimation  of,  in  commercial 
indigo,  ii,  352. 

■ thermochemistry  of,  i,  649. 

thermochemistry  of  some  deriva- 
tives of,  i,  649. 
Indigotintetrasulphonic  acid,  i,  348. 
Indigotin trisulphonic  acid,  i,  348. 
Indium,  spectrum  of,  ii,  313. 
Indole    acids,    affinity    coefficients    of, 
i,  42. 

and  its  derivatives,  behaviour  of, 

with  respect  to  Raoult's  law,  ii,  156. 

conversion      of      carbazole     into, 

i,  717. 
Indoles,  conversion  of,  into  quinolines, 

i,  603. 
Indoxazen-derivatives,  i,  94,  95,  469. 
Indoxazen-reaction,  Teans.,  1346. 
Indoxylazobenzenesulphoiiic    acid, 

i,  271. 
Induline  ammonium  base,  i,  336. 
Induline-group,  i,  333. 
Indulines,    relations    of    safranines    to, 

i,  613. 
Intestine,   small,   secretion  and  absorp- 

in  the,  ii,  582. 
Intestines,  putrefaction  in  the,  ii,  137. 
Intravascular  coagulation,  ii,  541. 


Inulase,  i,  497. 

Inulenin,  i,  385. 

Inuhn,  i,  385. 

indirect  alcoholic  fermentation  of, 

i,  497. 
Inversion    of    sugar    by    feeble    acids, 

ii,  62. 
lodates,  detection  of,  in  iodides,  ii,  183. 
Iodides,  detection  of  iodates  in,  ii,  183. 
metallic,  solubility  of,  in  methyl- 

enic  iodide,  ii,  378. 
Iodine,  absorption  of,  ii,  309. 

atomic  refraction  of,  ii,  254. 

and    bromine,    estimation    of,    in 

presence  of  chlorine,  ii,  42. 
and  chlorine,  direct  separation  of, 

ii,  183. 
chlorine,  and   bromine,    detection 

of,  in  admixture,  ii,  343. 
separation   of,    ii,    183, 

295,  595. 
detection  and  estimation  of  cyano- 
gen in,  ii,  246. 
estimation  of,  in  haloid  salts  by  the 

action  of  arsenic  acid,  ii,  488. 
estimation  of  the  vapour  density 

of,  at  various  temperatures,  ii,  1 54. 
gas-volumetric  estimation  of,  ii,  87, 

144. 
heptavalent,    complex    acids   con- 
taining, ii,  J  22. 

monochloride,  ii,  514, 

preparation  of  pure,  ii,  204. 

separation  of,  from  bromine   and 

chlorine,  Teans.,  1051. 
solution,  preparation  of  standard, 

ii,  234. 
Iodine-compounds,  physiological  action 

of,  ii,  222. 
Iodine-spring  in  Austrian  Silesia,  ii,  579. 
lodoso-compounds,    i,    505,    506,    561, 

713. 
lodoxy-compounds,  i,  505,  561. 
lodyl  acetamide,  i,  392. 

succinimide,  i,  392. 

Ions,  colour  of  the,  ii,  510. 

thermochemistry  of,  ii,  357. 

lonisation  and  electrolytic  dissociation, 

ii,  4. 
Ipecacuanha,  estimation  of  emetine  in, 

ii,  397,  560,  608. 
Ipomeolic  acid,  i,  482. 
Ipomoea      pandurata,      glucoside      of, 

i,  482. 
— —  turpethum,  glucoside  of,  i,  424. 
Ipomoeic  acid,  i,  482. 
Ipomoein,  i,  482. 
Iridium,  bisulphide,  ii,  380. 

crystalline  form  of,  ii,  281. 

electrolytic  separation  of  palladium 

and  platinum  from,  ii,  97. 

sulphide,  ii,  379. 
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Iris  germanica,  composition  of,  ii,  227. 

presence    of    boron,  copper, 

and  lithium  in,  ii,  227. 

Iron,  absorption  of,  in  animals,  ii,  23. 

■■     ■    absorption    of,    in    the    small   in- 
testine, ii,  582. 

action  of  drugs  containing,  ii,  427. 

aluminium,  and  chromium,  sepa- 
ration of,  ii,  49. 

manganese,  zinc,  and  calcium, 

separation  of,  ii,  600. 

analysis  of,  ii,  499. 

and  nickel,  supposed  new  sulphides 

of,  ii,  535. 

and  tin,  alloys  of,  ii,  211. 

and  tungsten,  crystalline  alloy  of, 

ii,  170. 

bromoborate,  ii,  518. 

carbonyl,  probable  presence  of,  in 

certain  illuminating  gas,  ii,  73. 

chloroborate,  ii,  468. 

■  colorimetric  estimation  of,  ii,  50. 

electrochemical  effects  on  magnet- 
ising, ii,  404. 

electrolytic  estimation  of,  ii,  9i. 

estimation  of,    by    an   iodometric 

method,  ii,  439. 

estimation  of  carbon  in,  ii,  45,  491. 

estimation  of  chromium  in,  ii,  554. 

estimation  of,  in  bone  black,  ii,  498. 

estimation    of,    in    spring    water, 

ii,  196. 

estimation  of  manganese  in,  ii,  304. 

estimation  of  oxygen  in,  ii,  388. 

estimation  of  phosphorus  in,  ii,  44, 

235,  596. 

• estimation    of    phosphorus   in,   in 

presence  of  arsenic,  ii,  554. 

estimation  of  sulphur  in,  ii,  389. 

fluorides,  anhydrous  and  crystal- 
line, ii,  122. 

in  chlorosis,  ii,  427. 

in  plants,  ii,  484. 

influence    of     electricity    on    the 

carburation     of,      by      cementation, 
ii,  527. 

modification  of  the  stannous  chlor- 
ide method  of  titrating,  ii,  499. 

native,  of  Ovifak,  ii,  316,  475. 

oxide,   estimation  of,  in  iron  and 

steel,  ii,  499. 

passive  state  of,  ii,  16. 

phosphates,  natural,  formation  of, 

ii,  536. 

pig-,     estimation     of     silicon    in, 

ii,  435. 

possible    volatility    of,    below   its 

melting  point,  ii,  168. 

pyrites,    artificial    production   of, 

ii,  214,  576. 

cobaltiferous      and     nickeli- 

ferous  from  Miisen,  ii,  18. 


Iron,   separation    of,  from  aluminium, 

ii,  304,  346. 

sulphites,  ii,  456. 

the  thiocyanate  test  for,  ii,  438. 

volatilisation  of,  in  the  electric  are, 

ii,  508. 

volumetric  estimation  of,  ii,  492. 

See  also  Ferric  and  Ferrous. 

Iron-ore,  the  Clinton,  ii,  76. 

Iron -ores,  estimation  of  phosphorus  in, 

ii,  392. 

of  Mexico,  ii,  325. 

Isaconitine,  Teans.,  443. 

aurochlor-,  Tkans.,  447. 

conversion      of      aconitine      into, 

TfiANS.,  991. 

hydrolysis  of.  Trans.,  448. 

physiological    action    of,    Teans., 

451. 
reaction   of,  with   auric  chloride, 

Teans.,  447. 

salts  of,  Teans.,  446. 

Isatide,  thermochemistry  of,  i,  649. 
Isatin,  thermochemistry  of,  i,  649. 
/3-l8oamylene,      specific      volume     and 

thermal  expansion  of,  Teans.,  276. 
o-Isoamylparaisopropyltoluene,  i,  163. 
Isoapiole,  action   of  nitrous   anhydride 

on,  i,  263. 

diisonitroso-,  o-  and  /3-,  i,  263. 

diisonitroso-,  peroxide,  i,  263. 

diisonitrosobrom-,  i,  264. 

diisonitrosonitro-,  peroxide,  i,  263. 

dinitroso-,  anhydride,  i,  263. 

nitrosite  and  its  anhydride,  i,  197. 

thermochemistry  of,  ii,  154. 

Isoapocinchonine,  i,  678. 
Isobenzalphthalide,  i,  228. 
Isobenzamarone,  i,  352. 
Isobutenylphenyl  nitrosite,  i,  197. 
Isobutylacetamide,  a-isonitroso-,  i,  503. 
Isobutylamine,     action     of     isobutylic 

iodide  on,  i,  128. 
freezing  points  of  aqueous  solu- 
tions of,  Teans.,  174. 

isobutylthionamate,  i,  505. 

thionyl-,  i,  504. 

Isobutylbenzene,   critical   constants  of, 
ii,  446. 

magnetic  rotation  of,  ii,  442. 

Isobutylene,  action  of  nitrosyl  chloride 
on,  Teans.,  481. 

hydration  of,  i.  61. 

Isobiitylenic    bromide,    specific  volume 
and  thermal  expansion  of,   Teans., 
288. 
Isobutylic  alcohol,  magnetic  rotation  of, 
ii,  442. 

molecular  weight  of,  in  the 

liquid  state,  Teans.,  1102. 

velocity   of  the  reaction    of 

acetic  anhydride  on,  ii,  510. 
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Isobutylic  )8-chloropropionatp,  i,  688. 

diacetylgly cerate,  Trans.,  1425. 

glycerate    (primary),    active    and 

imctive,  Teans.,  517. 
o-Isobutylparaisopropyltoluene,  i,  163. 
2-Isobutyl-j3-pyrazoledicarboxylic   acid, 

i,  281. 
Isobutyramide,  amidoxyl-,  i,  503. 
Isobutyramidoacetophenone,  i,  531. 
Isobutyric    acid,  action  of   phosphoric 

anhydride  on,  Trans.,  460. 
a-bromo-,  action  of  alcoholic 

potash  on  the  auilide,  toluidides,  and 

naphthalides  of,  i,  51. 
molecular  weight  of,    in  the 

liquid  state,  Trans.,  1103. 

aldoxime,  Proc,  1893,  78. 

chloride,  action  of  zinc  ethide  on, 

i,  124. 
Isobutyro-a-naphthalide,  a-bromo-, 

i,  53. 
l8obutyro-/3-naphthalide,  a-bromo-, 

i,  53. 
Tsobutyronitrile,  amidoxyl-,  i,  503. 
Isobutyroparatoluidide,  a-bromo-,  i,  53. 
Isobutyrorthotoluidide,  o-bromo-,  i,  53. 
Isocamphoric  acid,  i,  598. 
Isocamphoronic  acid,  i,  423. 
Isocaproic  acid,  molecular  weight  of,  in 

the  liquid  state.  Trans.,  1104. 
Isoeaprolactone,   action  of  sodium  eth- 

oxide  and  ammonia  on,  i,  690. 
Isocapronitrile,  amidoxyl-,  i,  503. 
Isocarbostyril,  i,  417. 
Isocinchonine,  trihydriodo-,  i,  181. 
a-Isoeinchonine,  i,  677. 

hydrochloro-,  i,  677. 

j8-Tsocinchonine,  i,  677. 
)8-l8ococaic  acid,  i,  58. 
a-Isoconchinine,  i,  677. 
j8-Isoconchinine,  i,  677. 
Isoconiine,  i,  442. 
Isocoumarin-derivatives,     synthesis    of, 

i,  366. 
Isocrotonic    acid    and    its    derivatives, 

i,  133. 
■ chlorination  and  bromination 

of,  i,  132. 
^-Isocymyl  ethyl  ketoxime,  i,  163. 

isobutyl  ketone,  i,  163. 

• isopropyl  ketone,  i,  163. 

propyl  ketoxime,  i,  163. 

Isoerucic  acid,  i,  549. 

constitution  of,  i,  551. 

Isoeugenol,  thermochemistry  of,  ii,  154. 
Isoeugenolglycollic  acid,  i,  643. 

nitro-,  i,  643. 

Isoflavaniline,  i,  531. 
Isoheptolactone,  Trans.,  1331. 
Isohexane,  specific  volume  and  thermal 

expansion  of,  Trans.,  276. 
Isohydroxycamphoric  acid,  i,  423. 


Tsoindole,  derivalives  of,  i,  346. 

Isolauronolic  acid,  i,  363. 

Isomalic  acid,  synthesis  of,  i,  145. 

Isomaltose,  estimation  of,  in  worts, 
ii,  601. 

preparation  of,  i,  5. 

Isomeric  change,  Proc,  1892,  213,  214. 

Isomerides,  refraction  and  dispersion 
equivalents  of,  ii,  1. 

Isomorphism,  ii,  161. 

Isomorphous  series,  connection  between 
the  atomic  weight  of  the  contained 
metals  and  the  magnitude  of  the 
angles  of  crystals  of.  Trans.,  337. 

Isomuscarine,  i,  297. 

Tsonichine  and  its  salts,  i,  57,  737. 

Isonitroso-compounds,  action  of  hydr- 
azine hydrate  on,  i,  701. 

Iso-ole'ic  acid,  constitution  of,  i,  551. 

Isopentane,  specific  volume  and  thermal 
expansion  of.  Trans.,  275. 

Isophthalic  acid,  nitro-,  electrolytic  re- 
duction of,  i,  567. 

Isoprene,  specific  volume  and  thermal 
expansion  of,  Trans.,  277. 

Isopropeneketopentamethylene,  i,  129. 

Isopropylamine,  freezing  points  of  aque- 
ous solutions  of.  Trans.,  167. 

hydrates  of,  Trans.,  169. 

Isopropylbenzene,  critical  constants  of, 
ii,  446. 

magnetic  rotation  of,  ii,  442. 

parachlor-,  i,  562. 

thermochemistry  of,  i,  562. 

Isopropylbenzylideneorthamidobenzyl 
alcohol,  i,  24. 

jS-Isopropylglutaric  acid,  synthesis  of, 
Trans.,  1344. 

Isospropylic  alcohol,  hydrates  of,  i,  291. 

magnetic  rotation  of,   ii,  442. 

molecular  weight   of,  in  the 

liquid  state.  Trans.,  1102. 

diacetyl glycerate.  Trans.,  1424. 

glycerate,      active     and    inactive, 

Trans.,  514. 

nitrite,  i,  382. 

Isopropylorthamidobenzylic  alcohol, 
i,  38. 

1  :  4-Isopropylphenol,  i,  215. 

Isopropylphenylglycollic  acids,  stereo- 
isomeric,  i,  212. 

2-Isopropyl-j8-pyrazoledicarboxylic 
acid,  i,  *281. 

Isopropyltoluene,  thermochemistry  of, 
i,  562. 

Isopropyltoluidinesulphonic  acid,  i,  584. 

Isorosindulines,  i,  333. 

Isorottlerin,  Trans.,  988. 

Isoquinoline,  amido-  [1:2'  or  4  :  2'], 
i,  608. 

Isoquinoline,  amido-,  and  its  deriva- 
tives, i,  366. 
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Isoquinoline  and  its  derivatives,  phy- 
siological action  of,  ii,  585. 

brom-,  and  its  derivatives,  i,  366. 

dinitro-,  and  its  derivatives,  i,  366" 

formation  of,  i,  427. 

new  synthesis  of,  i,  607,  608. 

nitro-  [1  :  2'  or  4  :  2'],  i,  608. 

nitro-,  and  its  derivatives,  i,  366. 

Isoquinoline-derivatives,  i.  608. 

synthesis  of,  i,  228,  366. 

Isosafrole,  action  of  nitrous  acid  on, 
i,  261. 

a-diisonitroso-,  i,  261. 

)8-diisonitro80-,  i,  262. 

diisonitroso-,  anhydride,  i,  262. 

peroxide,  i,  261. 

oxidation  of,  i,  310. 

isonitroso-,  i,  261. 

— —  nitrosite  and  its  anhydride,  i,  197. 

nitrosochloride,  i,  263. 

thermochemistry  of,  ii,  154. 

Isosafrolenitrolpiperidide,  i,  261. 

Isosantonone,  i.  111. 

Isosantononic  acid,  i,  111. 

Isosuccinic  acid,  sp.  gr.  of,  i,  11. 

Isothermals  for  liquids  and  gases,  form 
of,  ii,  152. 

Isothiohydantom,  i,  405. 

jt)-Isotoljlrosinduline,  i,  339,  340. 

Isovaleraldehyde,  action  of  malonic 
acid  on,  Tkans.,  133  i. 

Itacot)ic  acids,  conversion  of,  into  citra- 
conic  acids,  i,  190. 


Jalapin,  i,  225. 

Jalapinolic  acid,  composition  of,  i,  225. 

Jatropha  manihot,  products  of,  ii,  430. 

Jaundice,  obstructive,  ii,  30. 

Josephinite,  a  new  nickel-iron,  ii,  75. 

Jute  fibre,  explosive  nitrates  from, 
i,  295. 

produced  in  England,  com- 
position of,  Teans.,  964. 


Kale,  analyses  of,  ii,  293. 

Kamala,  constituents  of,  Tban"S.,  975. 

resins  from.  Trans.,  985,  989. 

sugar  from,  Trans.,  990. 

wax  from.  Trans.,  987. 

yellow,  crystalline  colouring  matter 

from.  Trans.,  986. 
Kaolin,  formation  of,  ii,  422. 
Kehoeite,  a  new  phosphate  from  Dakota, 

ii,  537. 
Kerasin,  i,  235. 


Keratohyalin,  ii,  218. 

Ketazocatnpliorquinone,  i,  570. 

Ketazophenvlglyoxal,  i,  570. 

Ketine,  i,  486. 

Keto-acids,  application  of  the  dynamical 
hypothesis  to,  i,  499. 

Ketoamines,  action  of  nitrous  acid  on, 
i,  570. 

Ketoethylapocinchene,  i,  376. 

Ketoethylhomapocinchene,  i,  377. 

Ketohexamethylene,  derivatives  of, 
i,  129. 

a-Ketohydrindene,  hexachlorodibrom-, 
i,  346. 

oetochlor-,  i,  346. 

/3-Ketohydrindene,  i,  280. 

Ketohydroxysantogenenic  acid,  i.  111. 

lactone,  i.  111. 

Ketohydroxytriphenyltetrahydrobenz- 
ene,  i,  219. 

Ketoindene,  hexachloro-,  i,  320,  345. 

Ketomethylpentene,  trichlorimido-, 

i,  259,  560. 

Ketone  from  ethylic  dihydrocoUidinedi- 
carboxylate,  i,  667. 

from  wood  oil,  i,  558. 

obtained  from  camphor,  constitu- 
tion of.  Trans.,  93. 

Ketones,  amido-,  i,  734. 

aromatic,  i,  163. 

alky],  i,  162,  464. 

isonitroso-,  behaviour  of,  to- 
wards acetic  anhydride  and  chloride, 
i,  159. 

condensation     of,      with     amido- 

phenols     and     amidophenyl     ethers, 
i,  78. 

condensation  of,  with  chloral,  i,  389. 

condensation    of,    with    phenols, 

i,  214. 

dichloro-,    action     of    potassium 

carbonate  on,  i,  391. 

fatty,  preparation  of.  Trans.,  452. 

formation   of,    by    the    action    of 

agents   such   as   sulphuric    acid   and 
zinc  chloride  on  camphor,  Trans.,  75. 

from   pimelic  and    azela'ic   acids, 

i,  557. 

heats  of  combustion  of,  ii,  59. 

isonitroso-,  action  of  chlorine  on, 

i,  464. 
^-Ketonic  acids,  action  of  diazobenzene 

on,  i,  156. 

' chloro-,    decomposition    of 

ethylic  salts  of,  with  dilute  sulphuric 
acid,  i,  11. 

Ketonic  compound  from  tartaric  acid, 

i,  685. 
Ketopentamethylene,      derivatives      of, 

i,  129. 
Ketopentamethylens  ii  carboxylic     acid, 

i,  253. 
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Ketopentene,  dicnlorimido-,  i,  559. 
77-liexachloro-,  action  of  alkalis 

on,  i,  698. 

tetraclilorimido-,  i,  559. 

trichlorimido-,  i,  559. 

Ketopiperazines,  i,  53. 
Ketotetrahydronaphthalene,  i,  593. 
Ketoximes,  i,  499. 

molecular  refraction  of,  ii,  401. 

Ketoximic    acids,    formation    of    inner 

anhydrides  from,  i,  583. 
Kidney  cells,  prote'ids  of,  ii,  133. 

■ substance,  chemistry  of  the,  ii,  27. 

the  work  of  the,  ii,  542. 

Kopp  Memorial  Lecture,  Teans.,  775. 
Kyanidine,  derivatives  of,  i,  735. 
Kylindrite,  ii,  576. 


Lactic  acid,  estimation  of,  in  milk, 
ii,  250. 

in  blood  and  urine,  ii,  136. 

inactive,  preparation  of  sarco- 

lactic  acid  from,  Teans.,  1028. 

resolution  of,  into  its  optic- 
ally active  components,  Teans.,  1143. 

Lactobutyrometer,  Demichel's,  ii,  55. 

Lacto-globulin,  ii,  134. 

Lactone  formation  in  the  case  of  bibasic 
7-hydroxy-acids,  relative  velocity  of, 
1,71. 

from  levulinic  acid  and  formalde- 
hyde, i,  628. 

— —  from  pyruvic  acid  and  formalde- 
hyde, i,  628. 

Lactones,  action  of  alcohoK  on,  i,  500. 

action  of  alkyl  salts  on,  i,  500. 

—  action  of  phenylhydrazine  on, 
i,  473,  522. 

heats  of  combustion  of,  ii,  59. 

Lactonic  acids,  heats  of  combustion  of, 
ii,  59. 

Lactosecarboxylic  acid,  i,  148. 

Lactoses,  identification  and  estimation 
of  the,  in  different  milks,  ii,  502. 

/3-Lactylcarbamide,  i,  632. 

Lsevofenchone,  i,  105. 

Lfievofenchyl  alcohol,  i,  106. 

Lsevolactic  fermentation  of  dextrose, 
rhamnose,  and  mannitol,  Teans., 
1263. 

Lsevolimonene,  oxidation  of,  Tbans., 
293. 

Lsevomethoxysuccinic  acid,  Teans., 
227. 

LSngbanite,  ii,  421. 

Lapachol  and  its  derivatives,  constitu- 
tion of,  Teans.,  1376. 

;3-Lapachone,  dibromo-,  Teans.,  424. 


Lard,  analysis  of,  ii,  101. 
detection    and    approximate    esti- 
mation of  cotton  seed  oil  in,  ii,  440. 

detection  of  heated  cotton  seed  oil 

in,  ii,  603. 
Laihyrus  sylvestris,  analysis  of,  and  of 

the  hay  made  from  it,  ii,  547. 
Laudanine,  i,  181. 

Lava  from  Northern  California,  ii,  578. 
Law  of  Dulong  and  Petit,  ii,  404. 
Lead  ammonium  chlorides,  ii,  523. 

haloTds,  ii,  523. 

iodide,  Teans.,  542. 

arsenates,  ii,  274. 

bromiodide,  Teans.,  545. 

chloride,  compounds  of,  with  pyr- 
idine, ii,  465. 

chloriodides,  Teans.,  544. 

detection    and    estimation    of,    in 

tartaric  and  citric  acids,  ii,  557,  599. 

detection  and  estimation  of  minut  e 

quantities  of,  in  presence   of  copper 
and  iron,  ii,  242. 

detection    of,    ii,    192,    242,    557, 

599. 

detection  of,  in  urine,  ii,  600. 

double  haloid  salts  of,  with  caesium 

and  potassium,  ii,  322. 

electrolytic  estimation  of,  ii,  94. 

electrolytic    separation     of,    from 

bismuth,  ii,  495. 

electrolytic  separation  of  mercury 

and  of  silver  from,  ii,  496. 

estimation  of,  ii,  94,  95,  242,  302, 

437,  557,  599. 

estimation  of,  in  alloys,  ii,  95. 

estimation  of  oxygen  in,  ii,  302, 

haloids,     interaction     of     alkali 

haloids  with,  Teans.,  540. 

metallurgy  of,  ii,  464. 

ores,  graphochemistry  of,  ii,  464. 

potassium  bromide,  ii,  278. 

haloids,  ii,  278,  465,  524. 

iodide,  ii,  118,  278;  Teans., 

542. 

rubidium  haloids,  ii,  524. 

separation  of,  from  arsenic,  ii,  186. 

separation  of,  from  silver,  ii,  492, 

493. 
separation  of,  from  tin  and  anti- 
mony, ii,  437. 

slags  from  Raibl,  ii,  129. 

Stas's  determinations  of  the  atomic 

weight  of,  ii,  277.     " 

sulphide,  ii,  464. 

sulphite,  ii,  456. 

tetracetate,  Teans.,  1136. 

tetrachloride,  ii,  415,  464. 

compounds  of,  with  ammonia 

and  organic  bases,  ii,  464. 

double  salts  of,  ii,  523. 

tetrapropionate,  Teans.,  1136. 
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Lead,  tin,  anfiraony,  and  copper,  separa- 
tion of,  ii,  95. 
volumetric   estimation  of,  ii,  302, 

599. 
Lead -aluminium -tin  alloys,  ii,  415. 
Lead-antimony-zinc  alloys,  ii,  522. 
Lead-silver-aluminium  alloys,  ii,  416. 
Lead-silver-zinc  alloys,  ii,  15. 
Lead-tin-zinc  alloys,  ii,  15. 
Lead-zinc-cadmium  alloys,  ii,  522. 
Leaf,  determination  of  the  starch  of  the, 

Trans.,  622. 
• occurrence    of     diastase    in    the, 

Teans.,  632. 

sugars  of  the.  Trans.,  659. 

Leaves,  determination  of  the  diastatic 

activity  of,  Trans.,  637. 
dried,  relative  diastatic  activity  of, 

Trans.,  641,  674. 

etiolated,  amount  of  ash  in,  ii,  140. 

foliage-,  chemistry  and  physiology 

of,  Trans.,  604. 
periodic  variation  of  the  diastase 

of,  Trans.,  644. 
starch    and  diastase    of.    Trans., 

604. 
Lecithin,  amount  of,  in  butter,  ii,  543. 
Lecithins  and   phosphorus   during    de- 
velopment of  the  hen's  egg  ii,  289. 
Lecture  experiment,  preparation  of  azo- 

imide,  ii,  372. 
production    of    hyponitrous 

acid,  ii,  318. 
with     the     manocryometer, 

ii,  566. 

experiments  on  explosives,  ii,  409. 

Lectures  on  inorganic  chemistry  based 

on  the  natural  system  of  the  elements, 

ii,  408. 
Leguminosse,  nodule-bearing,  utilisation 

of     free    atmospheric     nitrogen    by, 

ii,  588. 
Leguminous    seeds,    carbohydrates    in, 

ii,  139. 
Lens,  crystalline,  proteids  of  the,  ii,  424. 
Lepidoptera,  pigments  of,  i,  236. 
Lepidopteric  acid,  i,  236. 
Leptoehlorites,  composition  of,  ii,  19. 
Leuchtenbergite,  constitution  of,  ii,  78. 
Leucine,   constitution   of,   i,    195,   309, 

501. 
Leucite,  basic  dyke  thought  to  contain, 

ii,  539. 
Leucotin,  i,  417. 

jo-Leucotoluidine,  Trans.,  1396,  1402. 
Levulan,  oxidation  of,  i,  63. 
Levulinic  acid  and   iodo-formaldehyde, 

lactone  from,  i,  628. 
and   its    alkyl    derivatives, 

application  of  the   dynamical   hypo- 
thesis to,  i,  499. 
constitution  of,  i,  193. 


Levulinic   acid,  dibromo-,   constitution 

of,  i,  689. 

thermochemistry  of,  ii,  109. 

Levulose,     dextrose,    and      saccharose, 

analysis  of  a  mixture  of,  ii,  99. 

benzoate,  i,  186. 

Licaraldehyde,  i,  495. 
Licarene,  i,  493. 

dihydrochloride,  i,  493. 

nitrosocliloride,  i,  493. 

Licareol,  constitution  of,  i,  496. 

dextrogyrate,  i,  661. 

tetrabromide,  i,  495. 

Licarhodol,  i,  545. 
Licaric  acid,  i,  496. 
Licaronitrile,  i,  495. 
Lichens,  crystalline  acid  from,  i,  727. 
Light,  absorption  of,  by  liquid  bivimine, 
ii,  561. 

action  of  carbonic   anhydride  on 

uranium  acetate  under  the  influence 
of,  ii,  484. 

action  of,  in  inducing  the  forma- 
tion of  hydrogen  peroxide  in  organic 
liquids.  Trans.,  1109. 

action  of,  in  preventing  putrefac- 
tion. Trans.,  1109. 

action  of,  on  solutions  of  dimethyl- 
aniline,  ii,  4S4. 

action  of,  on  the  isomeric  amido- 

benzoic  acids  and  related  compounds, 
i,  641. 

cause  of  the  sterilisation  of  urine 

by.  Trans.,  1119. 

influence    of,   on    gas    exchange, 

ii,  131. 

influence  of,  on  metabolic  pro- 
cesses, ii,  580. 

supposed  inversion  of  cane  sugar 

by,  i,  547. 
Lignite,  vanadiniferous,  in  the  Argen- 
tine Republic,  ii,  128. 
Lilolidines,  i,  521. 
Lilolines,  i,  521. 
Lime,  action  of  high  temperatures  on, 

ii,  167. 

inertness  of.  Trans.,  821. 

Lime-tree  honey,  i,  618. 

Linalol,  action  of  acetic  anhydride  on, 

i,  544. 
Linoleic  acid,    presence    of,     in    some 

animal  fats,  i,  392. 
Linseed  cake,  adulteration  of,  ii,  38,  39. 

analysis  of,  ii,  39,  40. 

and  meal,  manufacture  and 

composition  of,  ii,  38,  39. 
——  oil  varnish,  testing  of,  ii,  56,  148. 
supposed    saponification    of, 

hj  Dutch  white  lead,  Proc,   1893, 

122. 

proteids  of,  ii,  292. 

Liquid  mass,  study  of  chemical  reactions 
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in,  by  means  of  the  index  of  refrac- 
tion, ii,  201. 

Liquids,  determination  of  the  specific 
gravity  of,  ii,  264. 

determination  of  the  thermal  ex- 
pansion of,  Trans.,  262. 

extraction  apparatus  for,  ii,  567. 

form    of      the     isothermals     for, 

ii,  152. 

•  influence  of   temperature  on   the 

rotatory  power  of,  ii,  255,  354. 

laws  of  the  expansion  of,  ii,  152. 

molecular  complexity  of,  Tbans., 

1089. 

relation  between  the  surface  ten- 
sions and  chemical  constitution  of, 
ii,  8. 

stirrer  for,  ii,  452. 

Lithium  borates,  ii,  460. 

copper  chloride,  ii,  119. 

flame,  spectrum  of,  ii,  402. 

ghcerate,    active     and      inactive, 

Trans.,  301. 

-^ hydroxide,  hydrates  of,   Trans., 

899. 

infra-red   emission   spectrum    of, 

ii,  58. 

■ iodotetraebloride,  ii,  68. 

iridiochloride,  ii,  380. 

nitrate,  magnetic  rotation  of  solu- 
tions of,  Trans.,  67. 

presence  of  in  tomatoes,  chick- 
peas, and  Iris germanica,  ii,  225 — 227. 

Litmus,  sensitive,  ii,  294. 

Liver,  formation  of  sugar  in  the,  ii,  25. 

influence  of  fever  on  the  glycogen 

of,  ii,  541. 
Liver-cells,  prote'ids  of,  ii,  133. 
Lupanine,  i,  379. 
Lupeose,  inversion  of,  i,  249. 
Lupins,   assimilation    of    nitrogen    by, 

ii,  33. 
Lupinus  alhus,  alkaloids  from  the  seeds 

of,  i,  379. 

deliquescent  alkaloid   from, 

i,  739. 

2  :  6-Lutidinechloral,  i,  527. 
)//-Lutidostyril,  bromo-,  i,  555. 
Lymph,  diastatic  ferment  in  the  serum 

of,  ii,  333. 
secretion  of,  ii,  219. 


M. 

Madder  colouring  matters.  Trans.,  969. 

Magdala-red,  constitution  of,  i,  721. 

Magenta,  constitution  of,  i,  711. 

Magnesium  alkali  sulphates,  crystallo- 
graphy of,  Trans.,  344. 

' amalgam,   action  of,    on    ethylic 

iodide,  i,  622. 
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Magnesium  ammonium  arsenate,  action 
of  heat  on,  ii,  274. 

calcium,   carbonic    and   sulphuric 

acids,  distribution  of  acids  and  bases 
in  a  solution  containing,  Trans.,  696. 

chloride,     separation     of,     from 

potassium  and  sodium  chlorides, 
ii,  46. 

decomposition  of  aqueous  vapour 

by,  ii,  168. 

diethide,  i,  622. 

dihydrogen  phosphate,  ii,  277. 

diphenyl,  i,  622  ;  Proo.,  1893,  81, 

111. 

distribution  of,  in  nature,  ii,  373. 

glycerate,     active     and     inactive. 

Trans.,  306. 

hydrogen  phosphate,  ii,  277. 

nitrate,  action  of  silver  oxide  on, 

ii,  12. 

nitride,  ii,  209. 

oxide,  action  of  a  high  temperature 

on,  ii,  167. 

fusion  and  volatilisation  of, 

ii,  508. 

phosphate,  ii,  168. 

pyrophosphate,  action  of  the  elec- 
trical arc  on,  ii,  508. 

separation  of,  from  zinc,  ii,  344. 

sulphites,  ii,  456. 

use  of,  for  precipitating  metals  in 

analysis,  ii,  521. 

Magnetic  rotation  of  ethylenic  oxide. 
Trans.,  488. 

of  liquids  and  salt  solutions, 

ii,  442. 

of  mixed  solutions  of  nitric 

acid  and  lithium  nitrate.  Trans.,  73. 

of  mixed  solutions  of  sulph- 
uric acid  and  sodium  sulphate, 
Trans.,  69. 

of  nitric  acid  and  its  aqueous 

solutions.  Trans.,  57,  65. 

of  solutions  of  lithium  nitrate. 

Trans.,  67. 

of  solutions  of  sodium  sulph- 
ate, Trans.,  64. 

of   sulphuric   acid   and   its 

aqueous  solutions,  Trans.,  57,  59. 

rotations  of  sulphuric  acid  solu- 
tions, Trans.,  99. 

Magnetising  iron,  electrochemical  effects 

on,  ii,  404. 
Maize,  losses  in  ensilin'g  and  field  curing, 

ii,  141. 
silage,  and  field  and  fodder  maize, 

relative  value  of,  for  milk  and  butter 

production,  ii,  141. 
Maleamic  acid,  aniido-,  salts  of,  i,  632. 
Maleamide,  amido-,  i,  632. 
Maleic  acid  and  fumaric  acid,  isomerisutt' 

of,  i,  193. 
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Maleic  acid,  chloro-,  i,  318. 

8p.  gr.  of,  i,  11. 

-< anhydride,  heat  of  hydration  of, 

ii,  108. 

Malgedium  alpinum,  analysis  of,  ii,  593. 

Malic  acid,  combination  of,  with  aroma- 
tic amines,  i,  274, 

derivatives  of,  i,  500. 

' liomologues  of,  i,  146. 

Malic-derivatives,  stereochemistry  of, 
i,  457. 

Malonic  acid,  action  of  diazobenzene  on, 
i,  82. 

action  of  iodic  acid  on,  i,  306, 

action  of  isovaleraldehyde  on, 

Teans.,  1334. 

ureides,      thermochemistry     of, 

ii,  360. 

Maltodextrin,  nature  of,  i,  127. 
Maltose,  benzoate  of,  i,  187. 

physiological   conversion  of,  into 

dextrose,  ii,  23, 

Maltosecarboxylic  acid,  i,  149, 
Mandelic  acid,  parabromo-,  i,  160. 
Manganates,  action  of  sulphur  and  water 

on,  ii,  205. 
Manganese     borate,     constitution     of, 

Tbans.,  131. 
preparation  of,  Teans.,  129, 

133. 

electrolytic  estimation  of,  ii,  94. 

estimation     of,     by      oxydimetric 

methods,  ii,  497. 

estimation  of,  in  iron,  ii,  304. 

— —  estimation  of,  in  minerals,  ii,  498. 

estimation  of,  in  ores,  ii,  438. 

oxides,  estimation  of,  by  means  of 

hydrogen  peroxide,  ii,  497. 
' peroxide,  action  of  a  high   tem- 
perature on,  ii,  167. 

preparation  of,  ii,  281. 

separation  of,  from  nickel,  cobalt, 

and  zinc,  Teans.,  1082. 

sulphide,  ii,  527. 

sulphites,  ii,  277,  456. 

volatility  of,  at  high  temperatures, 

ii,  377. 
Volatilisation  of,  in  the  electric  arc, 

ii,  508. 
zinc,  calcium,  iron,  and  aluminium, 

separation  of,  ii,  600. 
Manganous  acid,  basicity  and  functions 

of,  ii,  416. 
Manganous  alkali   sulphates,  crystallo- 
graphy of.  Trans.,  373. 

sulphate,  hydrates  of,  ii,  417. 

Mannitol  benzoate,  i,  187. 

fermentation  of,  with  a  leevolactic 

ferment,  Teans.,  1274. 

• specific  heat  of,  ii,  258. 

< supposed  secondary,  hexyl  alcohol 

from,  i,  246. 


i-Mannoheptitol,  i,  148. 

Z-Mannoheptitol,  i,  148, 

c?-Mannoheptonic  acid,  derivatives  of, 
i,  148. 

i-Mannoheptonic  acid,  i,  147. 

hydrazide,  i,  147, 

Z-Mannoheptonic  acid,  i,  147. 

hydrazide,  i.  147. 

lactone,  i,  147. 

i-Mannoheptose  and  its  hydrazone 
and  osazone,  i,  148. 

Z-Mannoheptose  and  its  hydrazone  and 
osazone,  i,  148. 

<Z-Mannose,  physiological  action  of, 
.  ii,  585. 

Manocryometer,  experiments  with, 
ii,  563. 

• lecture  experiment  with,  ii,  566. 

Manure,  fermentation  of,  ii,  182. 

Manures,  influence  of  the  distribution 
of,  in  the  soil  on  their  utilisation, 
ii,  141. 

loss  of  nitrogen  in,  ii,  181,  228. 

nitrogenous,  estimation  of  ammon- 
ium thiocyanate  in,  ii,  347. 

•^ phosphatic  and  nitrogenous,  ana- 
lysis of,  ii,  389. 

Manuring  potatoes,  ii,  593. 

Marble,  statuary,  from  Rutland,  Ver- 
mont, ii,  286. 

Margarin,  discrimination  of  butter  from, 
ii,  603. 

Mass,  conservation  of,  in  chemical 
changes,  ii,  452. 

Masses,  relative,  of  the  atoms  of  the 
chemical  elements,  measurement  of 
the,  Teans.,  1. 

Mauveines,  constitution  of,  i,  464. 

Meconinemethyl  phenyl  ketone,  i,  181. 

Mediterranean,  Eastern,  water  and  sea- 
bottom  deposits  of  the,  ii,  216. 

Melampyrum  pratense,  analysis  of, 
ii,  593. 

Melanite,  artificial  production  of, 
ii,  129. 

Melanophlogite,  ii,  382. 

Melanostibian,  ii,  382. 

Melezitose  from  lime-tree  honey,  i,  618. 

Melilite,  composition  of,  ii,  174. 

Melting  point,  dependence  of  the  solu- 
bility of  a  soUd  on  its,  ii,  366. 

points,    determination    of,    under 

pressure,  ii,  563. 

of  compounds  of  similar  con- 
stitution, Teans.,  465. 

of  inorganic  substances,  deter- 
mination of,  ii,  314. 

Membranes,  precipitate,  diffusion  phe- 
nomena with,  ii,  203. 

permeability  of,  ii,  367. 

Memorial  Addresses— A.  "W".  Hofmann^ 
Fboc,  1803,  132. 
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iftemorial    Lecture — Hermann    Kopp, 

TsANS.,  779. 
Jean-Skbvais     Stas, 

Trans.,  1. 
Mentha  pulegium,  bases  from  the  oil  of, 

i,  115. 
Menthol,  action   of  sulphuric  acid  on, 

i,  422. 

American,  i,  223. 

tertiary,  i,  722. 

Mentholene,  i,  422. 
/-Menthylamine,  i,  724. 
r-Mentliylamine,  i,  724. 
Menthylamine,  tertiary,  i,  723. 
Menthylamine  -  derivatives,       rotatory 

powers  of,  i,  725. 
Menthylamines   and    their   derivatives, 

i,  105. 
Menthylphenylthiocarbamide,  i,  723. 
Mercaptan,  molecular  weight  of,  in  the 

liquid  state,  Trans.,  1100, 
Mereaptotbiazoles,  synthesis  of,  i,  634. 
Mercurammonium  salts,  i,  304. 
' action  of  potassium  iodide  or 

sodium  thiosulphate  on,  ii,  278. 
Mercuranilido-compounds,  i,  322. 
Mercuric  chloride,  absorption  of,  from 

dilute  solutions  by  cotton,  i,  387. 
action  of  hydrogen   sulphide 

on,  in  benzene  solution,  ii,  72. 

chlorosulphide,  ii,  72. 

iodide,  solubility  of,  in  diiodometh- 

ane,  ii,  374. 
oxide,  behaviour  of,  in  salt  solu- 
tions, ii,  450,  566. 

salicylates,  i,  642. 

salts,  behaviour  of,  with  alumin- 
ium, ii,  376. 
Mercurophenylamine  salts,  i,  322. 
Mercury,  abnormal  electromotive  forces 

of,  ii,  356. 
action  of  chlorine  on,  Pboc,  1893, 

38. 

■ action  of  silicon  on,  ii,  474. 

. detection  of,  ii,  192,  243,  438. 

detection  of,  in  the  organism,  ii,  243. 

detection  of,  in  urine,  ii,  438. 

electrolytic  estimation  of,  ii,  94. 

electrolytic     separation    of,    from 

bismuth,  ii,  496. 
electrolytic    separation    of,    from 

copper,  ii,  305. 
electrolytic     separation    of,   from 

lead,  ii,  496. 

estimation  of,  ii,  94,  345,  495. 

estimation  of,  in  dUute    solutions 

of  mercuric  chloride,  ii,  345. 

fulminate,  structure  of,  i,  494. 

localisation     of,    in     the    animal 

organism,  ii,  217. 

purification  of,  ii,  322. 

sodium  sulphite,  ii,  456. 


Mercury,  volumetric  estimation  of, 
ii,  495. 

Merotropy,  i,  68. 

Mesaconic  acid,  chloro-,  i,  143. 

Mesidine,  thionyl-,  and  its  derivatives, 
i,  517. 

Mesiten  lactone  and  its  derivatives, 
action  of  ammonia  on,  i,  554. 

Mesitonic  acid,  preparation  of,  i,  72. 

Mesitylacetamide,  dinitro-,  i,  32. 

a-Mesitylamine,  i,  32. 

dinitro-,  i,  33. 

w-Mesitylcarbamide,  i,  32. 

Mesitylene,  i,  32. 

chlorodiiodo-,  i,  407. 

critical  constants  of,  ii,  446. 

acdiamido-,  i,  33. 

dichloriodo-,  i,  408. 

diiodo-,  i,  407. 

dinitroiodo-,  i,  407. 

formation  of,  from  acetone,  i,  438. 

magnetic  rotation  of,  ii,  442. 

nitrodiiodo-,  i,  407. 

nitroiodo-,  i,  407. 

triiodo-,  i,  407. 

Mesitylenediphthalamic  acid,  i,  33. 

Mesitylenesulphonic  acid,  i,  407. 

Mesitylic  acid,  preparation  of,  i,  72. 

<«;-Mesitylphthalamic  acid,  i,  32. 

w-Mesitylphthalimide,  i,  32. 

a»-Mesitylthiocarbamide,  i,  32. 

Mesohte  from  Brazil,  ii,  422. 

Mesotype- group  in  the  Puy-de-D6me, 
ii,  287. 

Mesoxalic  acid,  thermochemistry  of, 
ii,  361. 

dihydrazone,  i,  84. 

Metabolic  processes,  influence  of  light 
on,  ii,  580. 

Metabolism  during  inanition,  ii,  477. 

effect  of  caffeine  and  coffee  distil- 
late, on,  ii,  329. 

gaseous,  influence  of  acetic  acid  on, 

ii,  21. 

in  a  child  14  months  old,  ii,  476. 

in  diabetes  mellitus,  ii,  177. 

influence  of  certain  sulphur  com- 
pounds on,  ii,  288. 

influence  of   chloral  hydrate  and 

amylene  hydrate  on,  ii,  543. 

influence  of   ligature   of  the   bile 

duct  on,  ii,  329. 

of  the  dog,  influejice  of  dividing  the 

daily  nutriment  on,  ii,  383. 

Metacamphor,  i,  419. 

Metacinnabarite,  ii,  215. 

from  Idria,  ii,  418. 

Metahydroxyuvitic  acid,  i,  252. 

Metalamine  salt--,  constitution  of,  ii,  507. 

Metaldehyde  and  paraldehyde,  i,  547. 

transformations  of,  i,  64. 

molecular  weight  of,  i,  301. 
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Metallic  oxides,  meUiod  for  reducing, 
ii,  520. 

Metals,  certain,  possibility  of  the  vapor- 
isation of,  at  temperatures  below  their 
fusing  points,  ii,  168. 

easily  volatile,  method  of  observing 

the  spectra  of,  TitANS.,  138. 

■ flame  spectra  of,  ii,  402. 

■ fusion  and  volatilisation  of,  in  the 

electric  arc,  ii,  507. 

precipitated  by  hydrogen  sulphide 

in     acid      solutions,    separation     of, 
ii,  192. 

volumetric  estimation  of,  ii,  606. 

Metaphosphates,  ii,  569. 

Metaphosphoric  acid,  action  of,  on  or- 
ganic bases,  i,  452. 

and    pyrophosphoric    acid, 

separation  and  estimation  of,  ii,  299. 

Meteoric  iron,  ii,  20. 

from   Augustinovka,    Russia, 

ii,  423. 

from  Canon  Diablo,  diamond 

in,  ii,  174. 

from   Has  si  lekna,   Algeria, 

ii,  79. 

Meteorite  from  Canon  Diablo,  ii,  288. 

from  Central  Pennsylvania,  ii,  80. 

from  Indian  Valley  Township,  Vir- 
ginia, ii,  80. 

Kenton  County,   Kentucky, 


from 

79. 

from 

216. 

from 


Mount    Joy,   Pennsylvania, 
Sierra  de   la   Ternera, 


the 

Chili,  ii,  80. 

from  Wawilowka,  ii,  579. 

r of  Grrossliebenthal,  Odessa,  ii,  216. 

Meteorites,  Turkish,  ii,  578. 
o-Methamid(jbenzoic  acid,  i,  414. 

.- nitroso-,  i,  414. 

Methane,  action  of  stannic  chloride  on 

halogen  derivatives  of,  i,  121. 
and  oxygen,  ignition  temperature 

of  a  mixture  of,  ii,  258. 

bromonitro-,  formation  of,  i,  542. 

■: dibromodinitro-,  i,  689. 

heat  of  combustion  of,  ii,  444. 

trichloronitro-,    melting  point   of, 

ii,  357. 
Methanesulphonic   chloride,    trichloro-, 

i,  458. 
Methenvldiparatolyltriamidotoluene, 

Trans.,  1405. 
Methenylpara-»-methyltolylenediamine, 

i,  285. 
Met  h  ocarboiyl- j3-amidopropionic     acid, 

i,  310,  631. 
l-Methoiy-4-acetamidoquinoline,  i,  607. 
Methoiyamidodimethylbenzene 

fl  :  2  :  4  :  6]    and     its     derivativei, 

Tbans..  104. 


jo-Methoxybenzenesul))honamidp,  i.  639. 
7>-Methoxybenzoicsulphinide,  i,  585. 
l-MetIioxy-4-benzoylamidoquinoUne, 

i,  607. 
Methoxybenzylidene,  i,  703. 
Methoxybenzylidenemesidine,  i,  517. 
Methoxvcoumaronealdehyde,  nitro-, 

i,  342!. 
Methoxycoumaronecarboxylic  acid, 

nitro-*,  i,  342. 
Methoxydimethvlhydroxvquinaldine 

[1  :  2  :4  :  4],"  Trans.,'108. 
Methoxyhyd  roxydimethylbenzene 

[I  :  2  :  4  :  6],  Tbans.,  107. 
^-Methoxymetasulphonaminebenzoic 

acid,  i,  585. 
Methoxynaphthalene,  1  :  4-nitro-,  i,  39. 
Methoxynitrodimethylbenzene 

[1  :  2':  4  :  6],  TkANS.,  106. 
Methoxynitro-xylene.  Teans.,  106. 
J)-  Methoxyorthosulpho benzoic  acid, 

i,  586. 
4-Methoxyphthalazine,  i,  347. 
l-Methoxyquinoline,  nitro-  and  dinitro-, 

i,  607. 
Methoxysuceinamic  acid,  i,  310,  631. 
Methoxysuccinic    acid,    resolution     of, 

into  its  optically  active  components, 

Teans.,  217. 
^-  Methoxytoluenemetasulphonic     acid, 

i,  585. 
^-Methoxvtolueneorthosulphonic     acid, 

i,  585.  ' 
2-Methoxyxanthone,  i,  218. 
3-Methoxyxanthone,  i,  218. 
4-Methoxyxanthone,  i,  218 
Methyl  dichloropropyl  ketone,  action  of 

potassium  carbonate  on,  i,  391. 
ethyl  ketone,  specific  volume  and 

thermal  expansion  of.  Trans.,  283. 

heptylene  ketone,  i,  107,  597. 

isopropyl  ketone,  Teans.,  1336. 

propyl  ketone,  molecular  weight  of, 

in  the  liquid  state,  Trans.,  1101. 
specific    volume    and 

thermal  expansion  of.  Trans.,  284. 
Methylacetalylphenylcarbamide,  i,  340. 
Methylacetylacetone,  action  of  ammonia 

on,  i,  454. 
Methylacetylurethane,  i,  128. 
Methylacridone,  i,  650. 
Methylacrylamide,  i,  695. 
/3-Methyladipic     acid,    derivatives    of, 

i,  396. 
Methylallantoin,    thermochemistry    of, 

ii,  360. 
Methylallylisopropylcarbinol,     prepara- 
tion of.  Trans.,  1336. 
3-Methyl-4-allylpyrazolone,  i,  429. 
Methylamidobenzenes,  relations  between 

constitution  and  physical  constants  in 

the  case  of,  Psoc,  1893,  41. 
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Met.hylarnidophenvlglyoxjlic  acid, 

ortho-,  nitrosamiiie  of,  i,  280. 
1  :  2-Methylamidoquinoline,  i,  604. 
Methvlaitiidoquinolinecarboxjlic  acid, 

[1  !  2  :  4],  i,  604. 
Metlijlamicloquinolinesulphonic  acid 

[1:2:  4],  i,  603. 
Methylaniine,  freezing  points  of  aqueous 

solutions  of,  Trans.,  149. 

hydrate  oP,  Trans.,  14S. 

thionyl-.  i,  504. 

Methylamines  and  ammonia,  analysis  of 

mixtures  of,  ii,  104. 
Methylaniline,    aniline,    and    dimethyl- 
aniline,  estimation  of,  i,  23. 

paranitrorthamido-,  i,  200. 

Methylanilinephenylsulphone,  i,  205. 
%-Methylbeuzenyltolyleneamidine, 

i,  285. 
2-Methylbenziraidazole-2'-carboxylic 

acid,  i,  436. 
2'-MethylbenzimidazoIe-2-carboxylic 

acid,  i,  436. 
Methylbenzoic   anilide,  preparation  of, 

i,  268. 
4'  :  2'-Metliylbenzylplienometadiazine, 

i,  532. 
Methylbrazilin,  i,  426. 
Methyl bromolapazine,  Trans.,  1382. 
Methylbutenylmethylthionylamine, 

i,  702. 
Methylbutylketoxime,  i,  499. 
Methylbutylthiourea,  secondary,  Trans,, 

321. 
Methylchavicol,     thermochemistry     of, 

ii,  154. 
Methylchloramine,  i,  497. 
Metliylchloronaphtheurhodone,  Trans., 

1386. 
1  :  4-Methylchlorophtlmlazine,  i,  348. 
Methylcitraconic  acid,  i,  194. 
Metliylconiine,  i,  442. 
3'  :  4'-Methyleyanisocarbostyril,  i,  228. 
Methylcytisine,  i,  120. 
Metliyldibromothymol,  i,  316. 
Methyldichlorometadiketopentene, 

i,  260,  319. 
1-Methyldihydroisoindole,  i,  348. 
I'-Methyldihydroisoquinoline,  i,  608. 
w-Methyldihydromethylketole    and    its 

derivatives,  i,  521. 
/3-Methyl-aa'-dihydroxypyridine, 

Trans.,  880. 
02-Methyl-a7-diketolilolidine,  i,  522. 
Methyldiplienylamine,  action  of  ethylic 

orthoformate  on,  i,  686. 
Methvldiphenylindole  [1'  :  2'  :  3'], 

i,  520. 
Methyldiphenylpiperazine,  i,  80. 
»-Metliyldiphenyltoluidoliydroquinoxal- 

ine,  i,  285. 
Methyldipyridyls,  i,  612. 


Methylene-blue     dyes,     conyersion     of 

metaniidodialkylorthotoluidines   into, 

i,  75,  77. 
Methylenedicatechol,  i,  274. 
Methylenedihydroxynaphthoic  acid, 

i,  100. 
Methylenedi-/3-naphthol,  i,  100. 
Methylenedinaphthylene  oxide,  i,  222. 
Methylenediorthonitraniline,  i,  389. 
jo-Methylenehydrobenzamide,  i,  713. 
jt?-Methylenehydrobenzoic  acid,  i,  378. 
Methylenic  bromide,  action  of  stannic 

chloride  on,  i,  121. 
iodide,   action  of  stannic  chloride 

on,  i,  121. 
Methyleneparamethoxycinchoxinicacid, 

i,  729. 
Methyleneplithalamic  acid,  i,  389. 
1  :  4-Methylethoxyphthalazine,  i,  348. 
Methylethylethylenic  chloride,  i,  381. 
4'  :  2'-Methylethylphenometadiazine, 

i,  531. 
Methylethylphenyltrichloropyrazole, 

dichloroplato-,  i,  672. 
Methylethylphenyltrimethylenedi- 

amine,  i,  177. 
methylethyltrimethyleneaniltliio- 

carbamate,  i,  178. 
1  :  3-Methylethylphthalazone,  i,  347. 
Methylethylthetine  bromide,  i,  633. 
Methyleugenol,  action   of  nitrous  acid 

on,  i,  103. 

nitrosile  anhydride,  i,  197. 

thermochemistry  of,  ii,  154. 

Methylfisetol,  action  of  phenylhydrazine 

on,  i,  413. 
Methylfurfuraldehyde,  i,  311. 
Methylfurfuramide,  i,  312. 
Methyl glutaconic  acid.  Trans.,  879. 
Methylheptylenecarbinol,  i,  597. 
Methylhexyldiphenoxymethane,  i,  215, 
Methylhexylenecarbinol,  i,  59S. 
Methylhydrasteineoxime  anhydride, 

i,  118. 
Methy  Ihy drasteinephenylliydrazone  an- 

hydride,  i,  118. 
Methy  Ihy  drastimide,  nitro-,  i,  119. 
Methylhydroxyhydrolapeurhodone, 

Trans".,  1384. 
Methylhygrincoxime   hydriodide, 

i,  446. 
Methylic  acetate,  heat  of  vaporisation 

of,  ii,  446. 
vapour    pressure,    molecular 

volume,    and    critical    constants   of, 

Trans.,  1207. 
acetylenedicarboxylate,    action   of 

diazobenzeneimide  on,  i,  570. 
action  of  ethylic  diazoacetate 

on,  i,  439. 

alcohol  as  a  solvent,  i,  244. 

alcohol,  depression   of  the  frecz- 
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ing  point  of  acetic  acid  by,  Teans., 
1023. 
Methylic  alcohol,  depression  of  the  freez- 
ing point  of  benzene  by.  Trans.,  1019. 

■ depression    of    the    freezing 

point  of  water  by.  Trans.,  1015. 

detection   of   impurities   in, 

,    ii,  196. 

' heat  of  vaporisation  of,  ii,  446. 

magnetic  rotation  of,  ii,  442. 

■ mok'cuiar  weight  of,  in  the 

liquid  state,  Thans.,  1102. 

amidomethyleneglutaconate,  i,  402. 

anilidomethyleneglutaconate, 

i,  402. 

■ 4-azobenzenepy  razolone-3  -carb- 

oxjlate,  i,  730. 

4-benzalpyrazolone-3-carboxylate, 

i,  730. 

benzeneazocyanacetate,  i,  466. 

benzenesulphinate,  i,  344. 

■ benzoylbenzeneazocyanacetate, 

i,  466. 

bisdihydrosantinate,  i,  425. 

brassylate,  i,  551. 

jo-bromobenzenesulphinate,  i,  344. 

butyrate,  vapour  pressure,  mole- 
cular volume,  and  critical  constants 
of,  Trans.,  1229. 

carboxydehydracetate,  i,  399. 

chloride  and  carbonic    anhydride, 

measurement    of     Van     der    Waals' 
surface  for  mixtures  of,  ii,  260. 

^-chloropropionate,  i,  688, 

diacetylglycerate,  active,  Trans., 

1421. 

inactive.  Trans.,  1420. 

dibromogallate,  i,  343. 

dio;lycollate,  i,  191. 

diiodofumarate,  i,  397. 

•: 2  :  3-diphenylpiazinecarboxylate, 

Trans.,  1307. 

ethylenedi-j3-amidocrotonate, 

Trans.,  1311. 

■ formate,  molecular  weight   of,  in 

the  liquid  state.  Trans.,  1100. 

vapour    pressure,    molecular 

volume,     and    critical    constant     of, 
Trans.,  1195. 

formazylcarboxylate,  i,  82. 

gallate,  i,  343. 

gly  cerate,     active     and     inactive, 

Trans.,  513. 

hydrindenecarboxylate,  i,  717. 

hydrogen  camphorate,  ortho-,  i,  278. 

alio-,  i,  278. 

^-toluidomethyleneglutacon- 

ate,  i,  403. 

hydioxymethyleneglutaconate, 

i,  402. 

iodide,  action  of  stannic  chloride 

on,  i,  121. 


Mcthylie  isobutyrate,  vapour  pressure, 
molecular  volume,  and  critical  con- 
stants of.  Trans.,  1234. 

4-i3onitrosopyrazolone-3-carboiyl- 

ate,  i,  730. 

mercaptan,   production    of,   by   a 

bacterium  in  urine,  ii,  335. 

mesitencarbamate,  i,  555. 

mesoxalate  hydrazone,  i,  82. 

methocarboxyl-/3-amidopropionate, 

i,  631. 

methoxybenzylsodiomalonate, 

i,  583. 

methoxymethvleneglutaconate, 

i,  401. 

methoxypiperonylsodiomalonate,. 

i,  583. 

• methylbenzeneazocyanacetate, 

i,  466. 

a-naphthalenesulphinate,  i,  343. 

/3-nuphthalene8ulphinate,  i,  343. 

orthoethylic   pyrotartrate,  i,  252, 

307. 

a-phenyl-^-bromocinnamate, 

i,  342. 
propionate,  vapour  pressure,  mole- 
cular volume,  and  critical  constants 
of,  Trans.,  1219. 

pyrazole-3  :  5-dicarboxylate,  i,  431. 

pyrazole-3  :  4  :  5-tricarboxylate, 

i,  432. 

pyrazoline-3  : 5-dicarboxylate, 

i,  431. 

pyrazoline-3  : 4  : 5-tricarboxylate, 

i,  431. 

pyrazolonecarboxylate,  i,  730. 

pyrotartrate,  ortho-,  i,  252,  307. 

succino-/3-ureidopropionate,  i,  632. 

o-sulphaminebenzoate,  i,  715. 

sulphide,     specific     volume     and 

thermal  expansion  of,  Trans.,  287. 

tetrahydroparatoluate,  i,  713. 

thiodiglycoUate,  i,  191. 

thionylmetamidobenzoate,  i,  517. 

jt?-toluenesulphinate,  i,  344. 

^-toluidomethyleneglutaconate, 

i,  402. 

trichloracetate,  trichloi'O-,  i,  188. 

^-ureidopropionate,  i,  632. 

Methylimidazole,  i,  734. 
Methylimidazolyl-/x-mercaptan,  i, 
»-Methylindazole,  i,  280. 
_p-Methylindazole,  i,  280. 
jo-Methylindazolecarboxylic  acid, 
Methylindoxazen,    nitro-,    attempts    to 

prej)are,  Trans.,  1353. 
Methylinositol,  i,  295. 
Methylisoamylketoxime,  i,  499. 
Methylisoamylthiourea,  Trans. 
Methylisobutylthiourea,  Trans. 
3'-Methylisocarbostyril,  i,  228. 
3'-MetliylisocQumarin,  i,  228. 
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i,  280. 
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Methylisoeugenol,  thermochemistry  of, 
ii,  164. 

Methvlisoindole,  i,  348. 

Methyl isonitrosocamphor,  i,  660. 

w-Methylisopropylbenzene,  i,  597. 

Methylisopropyldihydrobenzene,  i,  258. 

/3-Methylisopropyl-j8-lactic     acid,     pre- 
paration of,  Teans.,  1337. 

Methylisopropylphenanthramethylpi- 
azine,  Tkans.,  1291. 

1 :  4-dihydride,  Trans.,  1291. 

Methylisopropylphenanthrapiazine, 
Trans,  1288. 

- — ■  1 :  4-dihydride,  Trans.,  1288. 

4' :  2''-Methylisopropylphenometadi- 
azine,  i,  531. 

3'-MethylisoquinoHne,  i,  228. 

I'-chloro-,  i,  228. 

I'-Methylisoquinolone,  i,  279. 

Methylisoxazolonimide,  i,  315. 

Methylitaconic  acid,  i,  194. 

3-Methyl-A2-ketohexenylene,  i,  394. 

S-Metliyl-A-i-ketohexenylenecarboxylic 
acids,  i,  393. 

Methvlketole,    bromine    derivative    of, 
i,  169. 

/S-Methylketopentaraethylene,  i,  130, 

Methyllapazine,  Trans.,  1381. 

Methyllapeurhodone,  Trans.,  1383. 

Methylmalic  acid,i,  146. 

Metliylmercaptothiazole,  i,  634. 

Methylmesaconie  acid,  i,  194. 

Methylnaphthalenes,  i,  171. 

Methyl-a-iiaphtheurhodol,  Trans., 

1385. 

w-Methylnaphthophenazonium      hydr- 
oxide, i,  282. 

iodide,  i,  282. 

I'-Methyhiitroisoquinolone,  i,  279. 

Methylorthophenylenediamine,      oxida- 
tion of,  i,  199,  266. 

Methjlorthotoluidine,  metanitro-,  i,  76. 

j8-Methylorthotolyloxazohne,  i,  533. 

/3-Methylorthotolylthiazoline,  i,  533. 

Methyl-a/3-oxynaphthindone,  i,  338. 

Methyloxythiazole,      preparation      and 
properties  of,  i,  228. 

2  : 3-Methylparabromophenyldihydro- 
quinazoline,  i,  440. 

Methylparahydroxybenzoylbenzoicacid, 
i,  719. 

2  :  3-Methylparatolyldihydroquinazol- 
ine,  i,  440. 

/S-Methylparatolyloxazoline,  i,  533. 

i8-Methylparatolyltliiazoline,  i,  533. 

/3- Methyl pentamethylenol,  i,  130,  396. 

/3-Methylpentamethylenylamine,  i,  130. 

)8-Methylpentamethylenylene,  i,  396. 

/i-Methylpenthiazolire,  i,  427. 

Methylphenanthridone,  i,  658,  722. 

Methylphenazonecarboxylic  acid,  i,  734. 

Methylphenylacrylamide,  i,  696. 


Methylphenylauramine,  salts  of,  i,  473. 
2  :  3-MetliylphenyIdihydroqiiinazoline, 

i,  439. 
4' :  2'-Methylphenylethenylphenometa- 

diazine,  i,  532. 
Methylplienylketoxime,  ethvl  derivative 

of,  i,  499. 
Methylpheny]  mercurammonium     hydr- 
oxide and  salts,  i,  24. 
4' :  2'-Methylphenylphenometadiazine, 

i,  531. 
-B4-2-Methylphenylrosinduline,  i,  335. 
Methyl-;A-phenylthiazoline,  i,  534. 
1-Methylphthalazone,  i,  347. 
3-Methylphthalazone,  i,  346. 
1-Methylphthalimidine,  i,  347. 
1-MethyIpipecolyialkine,  i,  426. 
Methylpiperidine     platinochloride, 

i,  602. 
Methylpropylbenzenes,  i,  562. 
4/  :  2'-Methylpropylphenometadiazine, 

i,  531. 
Methylpropylphenylacetic  acid,  i,  465. 
Methylpurpuroxanthin,    synthesis     of, 

Trans.,  1142. 

2  :  5-MethyIpyrazinecarboxylic  acid, 
i,  487. 

Methylpyrazole,  i,  179. 

3  :  5-Methylpyrazolecarboxylic  acid, 
1,179. 

Methylpyridinedicarboxylie  acid,  i,  176. 
l-Methyi-2-pyridone,  i,  279. 
Metbylpyromucamide,  i,  312. 
Methylpyromucic  acid,  i,  312. 

sulpho-,  i,  312. 

acids,  bromo-,  i,  312. 

Methylpyrrolines,       constitution       of, 

i,  226. 
l'-MethyI-2'-quinolone,  i,  279. 
Methylresorcinol,  condensation  of,  with 

nitrobenzaldehydes,  i,  216. 
Methylsalicylic  acid,   detection  of   free 

salicylic  acid  in,  ii,  503. 
M-Methylselenazoline,  i,  30. 
Methylsulphoneacetic  acid,  i,  459. 
Methylsulphurous   chloride,  trichloro-, 

preparation  of,  ii,  571. 
Methyltetrahydroisoquinoline  methiod- 

ide,  i,  227. 
Methyltetrazylpyrazolone,  i,  442. 
/x-Methylthiazoline,  i,  427. 
Methylthiohydantoin,  Trans.,  819. 
Metbyltolylenediamine      [1:3:4], 

i,  285. 
Methyltrimethenyldicarboxylic  acid, 

asymmetrical,  i,  404. 

symmetrical,  i,  404. 

dibromo-,  i,  404. 

3-Methyl-4-trimethylenepyrazolone, 

i,  429. 
Methyltyrosine,  i,  182. 
1-Methylvinylpiperidine,  i,  426. 
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4-Methylxanthone,  i,  217. 

Mica,  constitution  of,  ii,  78. 

Mica-peridotite  from  Kentucky,  ii,  79. 

Microbes,  absorption  of  atmospheric 
nitrogen  by,  ii,  83. 

■ assimilation  of  atmospheric  nitro- 
gen by,  ii,  482. 

Micro-organisms,  nitrogen  -  fixing, 
ii,  429. 

Milk,  abnormal,  ii,  428. 

digestibility  of,  ii,  580. 

estimation  of   fat   in,  ii,   55,  101, 

251,  252,  308,  396,  559,  601. 

estimation  of  fat  in,  by  Babcock's 

metliod,  ii,  251. 

estimation  of  fat  in,  by  Leffmann 

and  Beam's  method,  ii,  308. 

estimation    of    fat    in,  with   De- 

michel's  lactobutyrometer,  ii,  55. 

estimation    of    lactic     acid     in, 

ii,  250. 

estimation  of  total  solids  in,  ii,  252, 

559. 

fat,  influence  of  sugar  on  the  con- 
stitution of,  ii,  27. 

goat'n,  and  its  detection  in  admix- 
ture with  cow's  milk,  ii,  396. 

of  different  breeds  of  cows,  ii,  220. 

production,  relative  value  of  maize 

silage,  and  field  and  fodder  maize  for, 
ii,  141. 

the  phosphates  of,  ii,  582. 

sterilised,   behaviour    of,   towards 

digestive  fluids,  ii,  217. 

transmission  of  alcohol  to,  ii,  219. 

use  of  metaphosphoric  acid  to  re- 
move proteids  in  estimating  sugar  in, 
ii,  248. 

Milks,  identification  and  estimation  of 
the  lactoses  in  different,  ii,  502. 

Milk-sugar,  benzoate  of,  i,  186. 

Mineral  from  Boleo,  Mexico,  ii,  417. 

Mineral  oil,  detection  and  estimation  of 
neutral  fats  in,  ii,  604. 

Minerals,  synthesis  of,  ii,  422. 

use  of  thallium  silver  nitrate,  for 

separating,  ii,  294. 

Minervite,  ii,  577. 

formation  of,  ii,  536. 

Molasses,  influence  of  rafiinose  and  of 
calcium  salts  on  the  formation  of, 
i,  683. 

Molecular  complexity  of  liquids,  Tban  s., 
1089. 

dissymmetry,  ii,  204. 

refraction  and  dispersion,  ii,  254. 

refractive  power  of  organic  com- 
pounds for  infinite  wave-length,  ii,  57. 

volume  of  sulphuric  acid  in  solu- 
tion. Trans.,  302. 

volumes  of  certain  ethereal  salts, 

Teans.,  1191,  1246,  1247. 


Molecular  volumes  of  dissolved  alkali 
salts,  ii,  264-. 

weight,  delermination   of,  at  the 

critical  point,  ii,  204. 

determination   of,  from  the 

rate  of  evaporation,  ii,  261. 

of  a  dissolved  substance  and 

the  specific  gravity  of  its  solution,  re- 
lation between,  ii,  7. 

of     hydrogen     peroxide, 

ii,  163. 

weights,    determination     of,    by 

Beckmann's  method,  ii,  511. 

MoUusca,  ^achroglobin  from  the  bloOd 
of,  i,  615. 

Molybdates,  combination  of,  with  selen- 
ious  acid,  ii,  531. 

combination  of,  with  sulphurous 

acid,  ii,  530. 

Molybdenum,  action  of  carbonyl  chlor- 
ide and  of  sulphur  chloride  on, 
ii,  574. 

action  of,  on  solutions  of  silver, 

gold,  &c.,  ii,  170. 

oxide,  new,  ii,  472. 

oxyfluoride,  new,  ii,  472. 

preparation     of,    in    the    electric 

furnace,  ii,  471. 
Molybdenyl  chloride,  action  of  gaseous 

ammonia  on,  ii,  529. 
Molybdic    acid,    action     of     hydrogen 

haloids  on,  ii,  471. 
— anhydride,   compounds    of,   with 

alkali  oxalates,  i,  457. 
Molybdoarsenates,  ii,  282. 
Molybdoarsenic  acid,  ii,  282. 
Molybdoperiodic  acid,  salts  of,  ii,  123. 
Molybdoselenious  acid,  ii,  531. 
Monoketopiperazines,  i,  53. 
Mordants,  theory  of  the  formation  of 

coloured  compounds  with,  i,  510. 
Mordenite,  constitution  of,  ii,  77. 
Morinda  root,  colouring  principles  of, 

Traks.,  1184. 
Morphine,  constitution  of,  i,  536» 
effect  of,  on  the  work  of  the  kidney, 

ii,  542. 

resistance  of  goats  to  the  action  of, 

ii,  335. 

titration  of,  ii,  607. 

Mosula  Japonica^ihymol  in  the  ethereal 

oil  of,  ii,  181. 
Motocliemistry     or      stereochemistry  ?, 

ii,  513. 
Mucic  acid,  preparation  of,  from  gum 

arable,  i,  628. 
Mucin,  ii,  330. 

in  bone,  ii,  134. 

Mucin-granules  of  Myxine,  ii,  429. 
Munjustin     from     Eubia    sikkimensis, 

Trans.,  1159. 
Murexide,  thermochemistry  of,  ii,  361. 
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Muscarine,  i,  297. 

action  of  aniline  on,  i,  45. 

Muscle,  acid  reaction  of,  ii,  176. 

calculus  in,  ii,  334. 

-         sugar  in,  ii,  383. 

voluntary,  action  of  sodium  oxalate 

on,  ii,  480. 

Muscular  tissue,  action  of  nitrites  on, 
ii,  384. 

— —  work,  alkalinity  of  the  blood 
during,  ii,  218. 

■ fatiguing,  action  of,  on  re- 
spiratory intercliange,  ii,  21. 

Myricylic  acetate,  i,  683, 

alcohol,  i,  683. 

benzoate,  i,  683. 

cerotate,  i,  683. 

• hydrogen  phthalate,  i,  683. 

• laurate,  i,  683. 

oxalate,  i,  683. 

palmitate,  i,  683. 

Myristone,  preparation  of.  Trans.,  458. 

Myristoneoxime,  Teaxs.,  458. 

Myxine^  mucin  granules  of,  ii,  429. 


N. 


Napelline,  Tkans.,  443. 

Naphthaldehydic  acid  and  its  deriva- 
tives, i,  657. 

Naphthalene,  action  of  ammonium 
hydrogen  sulphate  on,  i,  411. 

action     of     nitric    peroxide    on, 

Trans.,  1393. 

action    of    nitro-compounds    on, 

Trans.,  1392. 
■         constitution  of,  i,  603. 
cryoscopic   behaviour   of   benzene 

solutions  of,  ii,  110. 
• depression  of  the  freezing  point  of 

benzene  by,  Trans.,  102?^;. 
• 1:3-,  1  :  2'-,    and   1  :  3'-dichloro-, 

i,  651. 
di-derivatives  of,  nomenclature  of, 

i,  651. 
nitration  of,  at  low  temperatures, 

i,  460. 
ortho-,  para-,  and  peri-disulphonic 

derivatives  of,  Proc,  1893,  166. 

orthodibromo-,  Trans.,  1054. 

peri-derivatives  of,  Tea>s.,  1054. 

peridibromo-.  Trans,,  1059. 

perinitrobromo-.  Trans.,  1057. 

sulphonic  derivatives  of,  i,  276. 

• synthetical       tri-derivatives       of, 

i,  653. 
Naphthalene-derivatives,  isomeric,  sepa- 
ration of,  i,  651. 

physiological     action     of, 

ii,  544. 


Naphthalene-derivatives,  production  of, 

from  dehydracetic  acid.  Trans.,  329. 
1  :  2-Naphthalenedisulphonic     acid, 

Proc,  1893,  168. 
1  :  4-Naphthalenedisulphonic     acid, 

Proc,  1893,  168. 
1  :  I'-Naphthalenedisulphonic    acid, 

Proc,  1893,  168. 
a-Naphthalenesulphinic  acid,  perinitro-, 

i,  652. 
a-N aphthalenesulphonic   acid,   dinitro-, 

i,  652. 

I'-nitro-,  i,  651. 

4'-nitro-,  i,  652. 

electrolytic    reduction 

of,  i,  567. 
Naphthalenesulphonic  acids,  substituted, 

compounds   of,   with    organic    bases, 

i,  653. 
a-Naphthalenesulphonic  acids,  a-nitro-, 

i,  651. 
a-Naphthalenesulphonic     chloride, 

I'-nitro-,  i,  651. 
2:2':  3'-Naphthalenetrisulphonic  acid, 

Proc,  1893, 168, 
Naphthalic  acid,  oxidation  of,  i,  593. 
1  :  i'- Naphthalic   acid   and  its    deriva- 
tives, i,  477. 
imide  of,  and  its  derivatives, 

i,  477. 
Naphthalic  anhydride,  i,  477. 
Naphthalidonaphthaquinonenaphthal- 

ide,  i,  339. 
Naphthaphenazine  oxide,  i,  356. 
/3-JN  aphthaquinone,  reduction   of,  with 

hydriodic  acid.  Trans,,  774. 
a/3- Naphthazine,  asymmetrical  and  sym- 
metrical, i,  283. 

oxy-,  i,  339. 

/3)8-Napiithazine    and     its     derivatives, 

i,  283. 
Naphthenecarboxylic  acids,   nature  of, 

i,  209. 
Naphthenes,  action   of  bromine  on,  in 

presence  of  alummium  bromide,  i,  13. 
/tJ-iVaphtheurhodole,  i,  356, 
Naphthidine,  preparation  of,  i,  421. 
o/3-iVaphthinduline,  i,  337. 
N  aphthindulines,  i,  334. 
Naplithionic    acid,     behaviour    of    the 

sodium  and  potassium  salts  of,  at  high 

temperatures,  i,  655. 
Naphthoic  acid,  )8chloro-,  i,  355. 
j3-Naphthoic       acid,      amidodisulpho-, 

i,  475. 
a-Naphthofluoran,  i,  275. 
/3-Naphthotiuoran,  i,  275. 
a-Naphthol,  1'  :  4'-dichloro-,  i,  653. 

2'  :  4'-dichloro-,  i,  653, 

peribromo-.  Trans.,  1058, 

products  of   the  direct  sulphona- 

tion  of,  i,  221. 
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/3-Naphthol,  l-amido-,  acetyl  derivatives 

of,  i,  171. 
a-amido-,  action  of  nitrous  acid  on, 

i,  171;  Pkoc,  1892,  218. 
compound    of,    with    aluminium 

chloride,  i,  508. 
i8-NaphtholcarboxyIic  acid  (ra.  p.  216°), 

derivatives  of,  i,  221. 
a-Naphtboldisulphonic    acids,    amido-, 

i,  478. 
o-Naphtholazoparatoluic  acid,  i,  202. 
j8-Naphtholazoparatoluic  acid,  i,  202. 
j8-Naphtholazoparatoluonitrile,  i,  202. 
Naphthol-blue,   action    of    aniline    on, 

i,  45. 
Naphtbols,     condensation     of     chloral 

hydrate  witb,  i,  173. 
"'         condensation   of,    with    formalde- 
hyde, i,  172. 
T dicbloro-,   from    3:4:  1-dicbloro- 

phenylif'ocrotonic  acid,  i,  653. 
a-NaphtholsuIpbonic  acids,  i,  221. 

amido-,  i,  478. 

Oj8  Naphthophenazine,  i,  284. 
/3-Naphtbophospboric  acid,  i,  355. 

chloride,  i,  355. 

a-Nap]itbjl     ethyl     ether,     action     of 

phenyltbiocarbimide  on,  i,  154. 
a-Naphthylacetylene,      derivatives     of, 

i,  421. 
i8-N"aphtbylacetylene,      derivatives     of, 

i,  421. 
o-Napbtbylamine,  bromo-,  i,  706. 

1'  :  4'-dichloro-,  i,  653. 

2!  :  4'-dichloro,  i,  653. 

2    :  4-dinitro-,  preparation  of,  from 

'    its    acetyl    and    valeryl     derivatives, 

Pfioc,  1893,  7. 

peribromo-,  Teans.,  1057. 

•: perinitro-,  preparation  of,  Teans., 

1055. 

sulphonation  of,  i,  653. 

/^-Naphthylamine,  dibromo-,  i,  706. 
a-Napbthylaminedisulpbonic    acid   IIT, 

Dahl's,  i,  654. 
^■Napbthylaminedisnlphonic  acid,  i,  655. 
Naphthylaraines,    tbionyl-,    and     their 

derivatives,  i,  518- 
o-Napbthylamine-3'-sulphonic         acid, 

i,  654. 
?'-Naphthylaminesulphonic  acid,  i,  655. 
Naphthylaminesnlphonic  acids,  affinity 

coefficients  of.  ii,  450. 

physical  properties  of,  i,  655. 

/S-Naphthylazobromonitroetbane,  i,  656. 
Naphthylazo-compounds,  mixed,  i,  655. 
o-Naphthylazonitroetbane,  i,  656. 
/3-Naphthylazonitroethane,  i,  655. 
)3-Naphthylazonitrosonitroethane,  i,  656. 
^-Naphthyldiazoimide,  i,  706. 
o-Naphtbyl-a7-diketo-i8<J-dimethylpiper- 

azine,  i,  52. 


;3-Naphthyldimethylpyrimidine,  i,  735. 
o-Napbthylethylfiulpbone,  i,  276. 
iS-Naphtbylethylsulphone,  i,  276. 
)8-Napbthylbydrazine,    bromination   of, 

i,  705. 
Naplitbylic  acetylsalicylatet",  i,  514. 

dibromosalicylates,  i,  514, 

etbers,    subotitution   products  of, 

i,  274. 

nitrosalicylate,  i,  514, 

salicylate  phenylcarbamates,  i,  514. 

a-Napbthylic  titanate,  i,  257. 
/3-Naphthylic   benzoate,    compound   of, 

witb  aluminium  chloride,  i,  508. 

pb  thai  ate,  i,  275. 

o-Naphthylindole,  i,  169. 
a-Napbthylketopiperazine,  i,  54. 
)8-Naphthylmetaphenylenediamine, 

i,  420. 
a-Naphthylmethylsulphone,  i,  276. 
/3-Napbthy]metbylsu]phone,  i,  276. 
o-Naphthylpropiolic  acid,  i,  421, 
Naphthyl-red,  i,  721. 
Naphthyl-violet,  i,  337,  338. 
^N^ectarines,    Californian,    analyses    of, 

ii,  591. 
Nerve,  medulla  of,  chemical  constituents 

of,  i,  234. 
Nerves,  chemical  stimulation  of,  ii,  221. 
Nervous  tissues,  proteids  of,  ii,  478. 
Niaouli,  essential  oil  of,  i,  523,  727. 
Nicliine,  i,  57, 

nitroso-,  i,  737. 

salts  of,  i,  737, 

Nickel,  analysis  of,  ii,  393. 

and  cobalt,  separation  of,  by  means 

of  nitrosonaphthol,  ii,  500. 
and  iron,  supposed  new  sulphides 

of,  ii,  535. 

atomic  weight  of,  ii,  212,  469,  574. 

electrolytic  estimation  of,  ii,  94. 

electrolytic  separation  of  bismuth 

from,  ii,  496,  497. 
electrolytic  separation   of   copper 

from,  306,  496. 

elementary  nature  of,  ii,  212,  469. 

gas-volumetric       estimation       of, 

ii,  393. 
oxide,  action  of  a  high  temperature 

on,  ii,  167. 

separation    of    manganese    from, 

Trans.,  1082. 

sulphide,  oxidation  of,  ii,  528. 

sulphite,  basic,  ii,  456. 

tetracarbony  1,  molecular  weight  of, 

in  the  liquid  state,  Tbans.,  1099. 

spectra    ot"    the    flame    of, 

ii,  401. 

Nickeliferous  iron  pyrites  from  Miisen, 

ii,  18. 
Nickel-ore,  platiniferous,  from  Canada, 

ii,  286. 
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Niclcelous    alkali    sulphates,    crystallo- 
graphy of,  Trans.,  379. 
Nicotine,  i,  443. 
acetate,  crTOScopic   behaviour   of, 

i,  667. 
• and    conine,    discrimination    and 

separation  of,  ii,  607. 
condensation  of,  with  acetaidehyde, 

i,  737. 
constitution  of,  i,  286,  375,  489, 

675,  736. 
salts,  decomposition  of,  and  action 

of  alcohol  on,  i,  445. 
Nicotinic  acid,  2-amido-,  i,  727. 

3-bromo-,  i,  484. 

4'-bromo-,  i,  484. 

hydrobromide,  i,  484. 

• 3  :  2-nitramido-,  i,  727. 

Nitrates,  action  of  sulphurous  anhydride 

on,  ii,  115. 
and  chlorates,  estimation  of,  in  one 

operation,  ii,  506. 
and  nitrates,  estimation  of,  in  one 

operation,  ii,  596. 
• and  nitrites,  estimation  of,  in  one 

operation,  ii,  596. 
■ are,  indispensible  for  the  growth  of 

plants  ?  ii,  385. 
• estimation   of,    by   ferrous    salts, 

ii,  595. 
estimation  of ,  by  Schmitt's  method, 

ii,  551. 
estimation  of  nitrogen  in,  ii,  42, 

87,  184,  343,  389,  434,  551. 
• estimation    of     nitrogen    in,    by 

Kjeldahl's  method,  ii,  87. 

in  rain,  ii,  548. 

iodometric  estimation  of,  ii,  42, 551 

modified    Grunning-Kjeldahl    me 

thod,  for  use  in  presence  of,  ii,  145. 

organic,  estimation  of  nitrogen  in 

ii,  184. 

recently  formed,  greater  assimil 

ability  of  the  nitrogen  of,  ii,  548. 

Nitre,  direct  estimation  of  nitrogen  in 

ii,  343. 
Nilric  acid  and  its  aqueous  solutions 

magnetic  rotation  of,  Teans.,  57,  65. 
and  nitric  oxide,  reaction  be- 
tween, ii,  413. 
decomposition   of,   by   heat, 

ii,  423. 
■  estimation  of,  by  its  specific 

gravity,  ii,  66. 
estimation  of,  by  means   of 

cinchonamine  salts,  ii,  297. 
estimation   of   nitrogen   in, 

ii,  389. 

freezing   points  of  aqueous 

solutions  of,  Teans.,  440. 

influence  of   nitric  peroxide 

on  the  sp.  gr.  of,  ii,  66. 


Nitric  acid,  isolation  of  two  predicted 

hydrates  of,  Teans.,  436. 
presence  of  nitrous  acid  in, 

ii,  206. 
products  of  the  action  of,  on 

tin,  Teans.,  846. 

reduction    of,    by    copper, 

ii,  272. 

reduction  of,  by  ferrous  salts, 

ii,  595. 

Nitric  oxide  and  nitric  acid,  reaction 
between,  ii,  413. 

behaviour  of,  at  high  tempe- 
ratures, ii,  (\6. 

density  of,  ii,  272. 

preparation  of,  ii,  298. 

Nitrification,  ii,  544. 

in  soil,  ii,  486. 

Nitriles,  aromatic,  hydrolysis  of,  i,  541. 

dimoleculai',  reactions  of,  i,  314. 

Nitrites,  action  of,  on  muscular  tissue, 
ii,  384. 

and  hydroxylamine  salts,  velo- 
city of  reaction  between,  ii,  160. 

estimation  of,  ii,  87,  341,  346. 

estimation    of,    by    Schaffer's   re,- 

action,  ii,  344. 

in   potable  water,  estimation   of, 

ii,  346. 

Nitro-compounds,  action  of  aluminium 
chloride  wifh,  i,  161. 

action  of  hydrazine  hvdrate 

on,  i,  701. 

aromatic,  electrolytic  reduc- 
tion of,  i,  566. 

combinations  of,  with  hydro- 
carbons, Trans.,  1388. 

estimation  of  nitrogen  in,  by 

Kjeldahl's  method,  ii,  87. 

— — explosive,  analysis  of,  ii,  196. 

heats  of  combustion  of,  ii,  59. 

structure  of,  i,  636. 

Nitro-derivative?,  formation  of,  at  low 
temperatures,  i,  460. 

Nitrogen,  action  of,  on  charcoal,  ii,  571. 

and  carbon,  compounds  containing 

double  linking  between,  i,  409. 

simultaneous    estimation   of, 

in  organic  compounds,  ii,  501. 

atmospheric,    absorption    of,    by 

microbes,  ii,  83,  429,  482. 

assimilation    of,    by   plants, 

ii,  33,  84,  138,  336,  599. 

atom,  the  asymmetrical,  i,  442. 

atomic  refraction  of,  ii,  254. 

attempts  to  condense,  ii,  270. 

cliloride,      decomposition    of, 

water,  i,  388. 

combined,  in  rain,  ii,  548. 

compounds,    stereoisomerism 

Teans.,  1069. 
density  of,  ii,  453,  515. 


bv 


ot. 
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Nitrogen,  diifusion  of,  in  water,  ii,  62. 

direct  estimation  of,  in  saltpetre, 

ii,  343. 

effect  of  an  electric  discharge  on, 

ii,  271. 

effect  of  8t,erilisation  on  the  fixa- 
tion of,  in  soil,  ii,  291. 

estimation  of,  by  Kjeldahl's  method, 

ii,  43,  87,  88,  144,  145,  551. 

< estimation  of,  by  Stock's  process, 

ii,  297. 

estimation   of,  by   the   G-unning- 

Kjeldahl  method  and  a  modified  form 
thereof,  ii,  235. 

estimation  of,  in  coal  gas,  ii,  296. 

estimation  of,  in  nitrates,  ii,  42,  87, 

184,  434,  389. 

estimation  of,  in  nitrates  and  nitro- 
compounds by  Kjeldahl's  method, 
ii,  87. 

estimation  of,  in  nitric  acid,  ii,  389. 

estimation    of,   in    nitrocellulose, 

ii,  184. 

estimation  of,  in  organic  nitrates, 

ii,  184. 
— —  estimation  of,  in  organic  substances 

by  Dumas'  method,  ii,  297. 
estimation  of,  in  sodium   nitrate, 

ii,  87. 

• estimation  of,  in  soils,  ii,  43,  601. 

estimation  of,  in  urine,  ii,  343. 

free  atmospheric,  utilisation  of,  by 

nodule-bearing  Leguminosse,  ii,  588. 
• in  soils,    estimation  of,   by  Kjel- 
dahl's method,  ii,  43. 
— -  iodide,  ii,  568. 
■  liberation  of,  during  putrefaction, 

ii,  224. 

loss  of,  in  drainage  water,  ii,  338. 

■ loss  of,  in  manures,  ii,  181,  228. 

niiric,  estimation  of,  ii,  145. 

greater  assimilability  of,  when 

recently  formed,  ii,  548. 
— —  organic,  estimation  of,  ii,  343. 
— —  oxides,  structure  of,  i,  636. 

preparation  of  pure,  ii,  270. 

stereochemistry  of,  ii,  157. 

tetroxide,  molecular  weight  of,  in 

the  liquid  state,  Teans.,  1099. 
Nitrosamines,  action  of  carbamide  on, 

i,  265. 
Nitroso-compounds,  action  of  hydrazine 

hydrate  on,  i,  701. 
Nitrous  ucid,  conditions  of  the  formation 

and  decomposition  of,  ii,  413. 
— — detection  and  estimation  of, 

ii,  298. 

estimation    of,    in    sodium 

nitrite,  ii,  43. 

ethereal  salts  of,  i,  382, 

— — existence  of,  in  aqueous  solu- 
tion, ii,  569. 


Nitrous  acid,  presence  of,  in  nitric  acid, 
ii,  206. 

Nitrous  oxide,  boiling  point  of,  at  atmo- 
spheric pressure,  Teans.,  833,  836. 

combustion  of  hydrogen  in, 

ii,  113. 

liquid,   refractive  index  of, 

ii,  201. 

solid,     melting     point    of, 

Trans.,  836. 

Nononaphthene,  derivatives  of,  i,  196. 

Nonylone,  preparation  of,  TfiANS.,  455. 

Nonyloneoxime,  TfiANS.,  457. 

Nucleic  acid,  i,  680, 

Nuclein,  vegetable,  i,  539. 

Nuclein -bases,  i,  309. 

Nucleo-albumins,  ii,  133. 

Nutrition  with  carbohydrate  and  flesh 
and  with  carbohydrate  alone,  ii,  327. 

Nutritive  value  of  albumoses,  ii,  539. 

of  proteids,  ii,  540. 


Oats,  power  of  digestion  and  absorption 
of  rabbits  for,  ii,  132. 

relative  value  of  ammonium  sulph- 
ate and  sodium  nitrate,  as  a  manure 
for,  ii,  593, 

Octane,  critical  constants  of,  ii,  446. 

magnetic  rotation  of,  ii,  442. 

normal,  molecular  weight  of,  in  the 

liquid  state.  Trans.,  1099. 

Octoiijdronaphtyridine,  i,  688. 

Octohydronicotine,  i,  375,  489. 

dinitroso-,  i,  489, 

Octomethyltetramidophenylacridine, 
1,  471. 

Octonaphthenic  alcohol,  i,  420. 

Octonaphthylene,  i,  420, 

Octylene,  critical  temperature  of, 
ii,  446. 

magnetic  rotation  of,  ii,  442. 

Octylic  glycerate,  active,  Trans.,  1413. 

Octylphenol  [1  :  4],  i,  216, 

Oil,  cotton  seed,  detection  and  approxi- 
mate estimation  of,  in  lard  and  olive 
oil,  ii,  440. 

■ heated,  detection  of,  in 

lard,  ii,  603. 

essential,    of   Andropogon   schoen- 

anthus,  i,  664. 

of    Cochlearia    armoracia^ 

i,  633, 

of  coriander,  i,  661. 

of  Eucalyptvs  globulus,  i,  726. 

of  garlic,  i,  103, 

of  hops,  Proc,  1893,  177. 

of  Mosula  japonica,  thymol 

in,  ii,  181. 

of  niaouli,  i,  523. 


i 


INDEX  OF   SUBJECTS. 


737 


Oil,  essential,  of  onion,  i,  104. 

of  paracoto  bark,  i,  103. 

of  the  root  of  Aspidium  JiUx 

mas,  i,  625. 
of  the  seeds  of  Cicuta  virosa, 

i,  634. 

extraction  of,  from  pigments,  ii,  494. 

linseed,  supposed  saponification  of , 

bv  Dutch   white  lead,   Proc,  1893, 

122. 
mineral,  detection  and  estimation 

of  neutral  fats  in,  ii,  604. 

detection   of,    in   rosin   oil, 

ii,  350. 

■  of  caraway,  preparation  of  optic- 

ally inactive  cymene  from,  i,  17. 

• of  pimento  and  of  cloves,  toxico- 

logical  detection  of,  ii,  397. 

• of    roses,   Bulgarian    (Turkish), 

i,  662. 

ethyl  alcohol  in,  ii,  181. 

of  thuja,  constituents  of,  i,  105. 

of  turpentine,  American,  i,  594. 

constitution  of,  i,  276. 

French,  action  of  picric  acid 

on.  Trans.,  1388. 

■ oxidation  products  of,  Trans., 

1327. 

olive,  detection  and  approximate 

estimntion    of    cotton    seed    oil    in, 
ii,  440. 

pine  needle,  i,  659. 

polei",  bases  from,  i,  115. 

sesame,  Baudoin's  test  for,  ii,  197. 

spruce,  i,  659. 

Turkey-red-,  i,  455. 

wood-,  constituents  of,  i,  558. 

Oils,  action  of  nitrous  acid  on,  ii,  559. 

analysis  of,  ii,  603. 

and    fats,    iodine    absorption    of, 

ii,  309. 

ethereal,  analysis  of,  ii,  560. 

detection     of     cineole     in, 

ii,  395. 

Hiibl's  iodine  numbers  for,[ii,  103. 

rapid  saponification  of,  ii,  603. 

Okra  pods,  analyses  of,  ii,  293. 
Oldenlandia    umbeUata,  colouring  and 

other  principles  of,  Trans.,  1160. 
Olefines,  action  of  nitrosyl  chloride  and 

of  nitric  peroxide  on,  Trans.,  479. 
• molecular    refractive    power    of, 

ii,57. 
Oleic  acid,  action  of  sodium  hydrogen 

sulphite  and  of  sulphurous  acid  on, 

i,  549. 

constitution  of,  i,  551. 

estimation  of,  ii,  251. 

hydrazide  of,  i,  231. 

Oleoricinic  acid,  i,  456. 

Olibanum,  terpenes  from,  i,  190. 

Olive   oil,    detection   and    approximate 


estimation  of  cotton  seed  oil  in, 
ii,  440. 

Onion,  essential  oil  of,  i,  104. 

Opianic  acid,  action  of  ammonia  and 
hydrazine  on,  i,  371. 

methjlation  of,  i,  167. 

Opiazone,  i,  371. 

chlor-,  i,  371. 

Opium  smoke,  i,  226. 

physiological  action  of,  ii,  179. 

Optical  activity,  relation  of  the  ethereal 
salts  of  diacetylgly eerie  acid  to. 
Trans.,  1419. 

properties  as  indicative  of  struc- 
ture, Proc,  1893,  57. 

Oranges,  analyses  of,  ii,  227. 

Orcinol,  action  of  chlorine  on,  i,  259. 

formation   of,  from   dehydracetic 

acid,  Trans.,  122. 

ketochlorides,  conversion  of,  into 

pentene  derivatives,  i,  318. 

pentachlor-,  i,  259. 

trichlor-,  i,  260. 

Ores,  estimation  of  phosphorus  in, 
ii,  44. 

Organic  analysis,  ultimate,  source  of 
error  in,  ii,  306. 

electrosyntheses,  i,  630. 

Organic-compounds,  heats  of  combustion 
of,  ii,  59. 

influence  of  negative  groups 

on,  i,  381. 

Organic-substances,  estimation  of  nitro- 
gen in,  by  Dumas'  method,  ii,  297. 

estimation   of    sulpliur   in, 

ii,  187. 

Organic  sulphur-compounds,  i,  35. 
Organism,  animal,  action  of  phospliorus 

and  of  arsenious   anhydride    in  the, 

ii,  ]36. 

accumulation  of  potassium 

bromide  in  the,  ii,  176,  217. 

accumulation  of   strontium 

bromide  in  the,  ii,  217. 

behaviour  of  hydrolytic  fer- 
ments in  the,  ii,  329. 

behaviour  of  xvlene   in  the, 

ii,  178. 

detection  of  mercury  in  the, 

ii,  243. 

fluorine  compounds  in  the, 

ii,  23. 

/3-hydroxybutyrie    acid    in 

the  ii,  428. 

localisation  of  mercury  in  the, 

ii,  217. 
transformations  of  arsenioua. 

anhydride  in  the,  ii,  583. 

uric  acid  in  the,  ii,  384. 

Orthochlorites,  composition  of,  ii,  19. 
Oscine,  i,  679. 
Osmic  acid,  ii,  381. 
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Osmic    acid,    action    of    hydrochloric, 

hydrobroinic,  and  hjdrodic  acids  on, 

ii,  381. 
Osmium,  ii,  324,  380. 

oxide,  bhick,  ii,  380. 

Osmotir  pressure,  ii,  513. 

Oven,  drying,  ii,  162. 

Ox  bile,  acids  of,  ii,  220,  383. 

Oxalates,  complex  metallic,  i,  552. 

metallic,     compounds     of,    with 

tungstic    and    molybdic   anhydrides, 

i,  457. 
Oxalbromobutyric  acid,  i,  405. 
Oxalbutyrolactonic  acid,  i,  405. 
Oxaldi-j3-naphthalide,  i,  99. 
Oxalic  acid,  action  of  potassium  perman- 
ganate on,  i,  251. 
anhydrous,    Pkoc,    1892, 

186. 
■ ' combination  of,  with  titanic 

and  stannic  acids,  i,  625. 
■ decomposition  of,  by  ferric 

salts,  ii,  405. 
•i decomposition  of  solutions  of, 

i,  395. 
Oxalomolybdic  acid,  salts  of,  i,  626. 
Oxalostannic  acid,  i,  626. 
Oxalotitanic  acid,  i,  626. 
Oxalotungstic  acid,  salts  of,  i,  626. 
Oxalovanadic  acid,  salts  of,  i,  627. 
Oxalparatoluidide,  tetranitro-,  action  of 

nitric  and  sulphuric  acids  on,  Teans., 

1068. 
Oxaluric  acid  phenylhydriazide,  i,  554. 

thio-,  phenylhydrazide,  i,  554. 

Oxalyl  derivatives,  i,  554. 
Oxalvlmalonie  diureide,  ii,  360. 
Oxamic  acid  phenylhydrazide,  i,  554. 

■' thermochemistry  of,  ii,  360. 

Oxanil,  trinitro-.  Trans.,  1066. 
Oxanilide  dioxime,  i,  494. 

hexanitro-.  Trans.,  1063. 

■  action  of  ammonia  on,  Tbans., 

1065. 
~ decomposition  of,  with  nitric 

and  sulphuric  acids,  Trans.,  1067. 
Oxazine,  i,  44. 
Oxazine-dyes,  i,  44. 
Oxazoles,   synthesis   of,    from   benzoin 

and  nitriles,  Trans.,  469. 
Oxazolines,  i,  532. 
Oxazone,  i,  44. 
Oxides,  fusion  and  volatilisation  of,  in 

the  electric  arc,  ii,  507. 
•* metallic,  action  of  a  high  tempera- 
ture qn,  ii,  167. 
Oximes,  i,  355. 
fatty,   oxidation   of   peroxides  of, 

i,  310. 
— ^  isomeric    fatty,     constitution     of, 

i,  188. 
— -  isomerism  of,  i,  89. 


Oximido-acidfl,  anhydrisation  of,  i,  574. 
Oximido-group  in  ethers  of  the  oximei", 

structure  of,  i,  87. 

physiological  action  of,  ii,  584. 

Oxindolecarboxylic  acid,  i,  212. 
Oxybrasoidic  hydrazide,  i,  552. 
Oxycellulose,  i,  295. 
Oxygen   and    carbonic    anhydride,   ex- 
change of,  between   plants  and    the 

atmosphere,  ii,  180. 
and    hydrogen,     combination    of, 

ii,  410. 
ignition    point  of  admixed, 

ii,  203,  208,  257. 

relative  densities  of,  ii,  10. 

atomic  refraction  of,  ii,  254. 

atomic  weight  of,  ii,  163. 

combustion  by,  ii,  412. 

density  of,  ii,  453,  515. 

diffusion  of,  in  water,  ii,  62. 

dry, ivction  of,  on  charcoal,  ii,  571. 

estimation  of,  in  iron,  ii,  388. 

— ^  estimation  of,  in  lead,  ii,  302. 
formation  of  ozone  from.  Trans., 

938. 

liquid,  optical  properties  of,  ii,  353. 

refractive  index  of,  ii,  201. 

spectrum  of,  ii,  201. 

supersaturated     solutions     of,    in 

water,  ii,  306. 
Oxycellulose,  i,  387. 
Oxyhsematin,  i,  447. 
Oxy  haemoglobin,    dissociation     of,      in 

aqueous  solution,  i,  616. 
iV^^2-4-Oxynaphthindone,  i,  337. 
Oxyplienometadiazines,  i,  530. 
Oxypiperidine  bases,  i,  4'J6. 
Oxypyridine  bases,  i,  426. 
Oxysparteine,  derivatives  of,  i,  232. 
Ozone,  constitution  of,  ii,  413. 
formation  of,  at  high  temperatures, 

ii,  454. 
formation      of,       from       oxygen. 

Trans.,  938. 
influence  of   temperature   on   the 

formation  of,  ii,  317. 


P. 


73. 


atomic   weight    of,    ii, 

separation    of,    from 


Palladium 

284. 
electrolytic 

iridium,  ii,  97. 

estimation  of,  ii,  195. 

sulphides,  ii,  475. 

Palmitic  acid,  action  of  iodine  on  the 

silver  salt  of,  i,  391. 
•  solubility  of  the  lead  salt  of, 

in  ether,  i,  548. 
Palmityl-/3-amyrin,  i,  58. 
Palygorskite,  ii,  174. 
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Pancreatic  juice    in   different   animals, 

ii,  22. 
Pangaduine,  ii,  290. 
Papaveraceae,  alkaloids  of,  i,  490. 
Papaverinamic  acid,  salts  of,  i,  181. 
Papaverinic  acid,  i,  ]80. 

anhydride,  i,  180. 

Paper,  detection  of  resin  in  the  sizing  of, 

ii,  148. 
Parachloralose,  i,  247. 
Paracoto  bark,  ethereal  oil  of,  i,  103. 
Paraffin,  occurrence  of,  in  the  distillate 

of  train  oil  under  pressure,  i,  493. 
Pai*affins,  Kohnlein's  method  of  prepar- 
ing, i,  681. 
• molecular    refractive     power     of, 

ii,  57. 

-: mononitro-,  synthesis  of,  i,  242. 

Paragalactan,  ii,  139. 
Paralactoaraban,  ii,  139. 
Paraldehyde    and    metaldehyde,  trans- 
.  formations  of,  i,  64. 

molecular  weight  of,  in  the  liquid 

;  state,  Teans.,  1100. 
Paraleucaniline,  action  of  formaldehyde 

on,  i,  573. 
Paramagenta,  i,  572. 
Paranthrat-ene,  i,  357. 
Paranthrite  from  Clay  Co.,  K".  Carolina, 

ii,  278. 
Parasaccharin,  i,  546. 
Passive  state  of  iron  and  steel,  ii,  16. 
Peaches,      Californian,      analyses      of, 

ii,  140. 
Pear,    morphology    of    the    lajvolactic 

ferment  of  the,  Tkans.,  1263. 

— pectose,  sugar  from,  i,  248. 

Pears,  chemical  composition  of,  ii,  37. 
Pectinose,  ii,  180. 
Pectose,  pear-,  sugar  from,  i,  248. 
Penfieldite,  ii,  76. 

PenicilUum    glaucum^   ferment   in,    re- 
sembling emulsin,  i,  744. 
P'entacetylgluconitrile,  i,  293. 
Pentaglycerol,  i,  617. 
Pentahydroxyanthraquinolinequinone, 

i,  671. 
Pentahydroxypimelic  acid,  i,  148. 
Pentamethenylene    and    its   dibromide, 

i,  557. 
Pentamethylenamine,  i,  556. 
Pentamethylene,  i,  556, 
Pentamethyleneauramine,  i,  473. 
i*entametliylenecarboxylic  acid,  i,  557. 

■  synthesis  of,  i,  694. 

Pentaraethylene-derivatives,      synthesis 

of,  i,  253. 
Pentamethylenedicarboxylic  acid,  i,  695. 
Pentamethylenic  alcohol,  i,  556. 

nitrile,  i,  557. 

Pentane,  critical  constants  of,  ii,  446. 
-^ heat  of  vaporisation  of,  ii,  446. 


Pentane,  magnetic  rotation  of,  ii,  442. 

secondary  nitro-,  i,  243. 

specific  volume  and  thermal   ex- 
pansion of,  Trans.,  274. 

tertiary  nitro-,  i,  243. 

Pentene-derivative?,  conversion  of,  into 
indene-derivatives,  i,  344. 

Penterythritol,  i,  617. 

Pentethylbenzene,  i,  409. 

Penthiazolines,  i,  427. 

Pentine,  specific   volume   and    thermal 
expansion  of,  Teans.,  277. 

Pentosans,  estimation  of,  in  vegetables, 
ii,  52. 

in  plants,  ii,  430. 

Pentoses,    estimation  of,  in  vegetables, 
ii,  52. 

in  urine,  ii,  110. 

soluble,  in  plants,  i,  247. 

physiological  action  of,  ii,  427. 

Pentylenic  acids,  isomeric,  i,  689. 

Peptic   digestion,   influence   of    chloro- 
form on,  ii,  217. 

Peptone  and  albumoses,  i,  233,  741. 

cryoscopy  of,  i,  680. 

diff usibiiity  of,  234. 

estimation  of,  by  precipitation  as 

mercury  peptonate,  ii,  104. 

estimation  of  the  nitrogenous  con- 
stituents of,  ii,  146. 

Peptones,    chemical     constitution     of, 
i,  235. 

commercial,  estimation  of  peptone 

in,  ii,  146. 

Percliloric  acid,  preparation  of,  ii,  390. 

Perchromic  acid,  sodium  salt  of,  ii,  471. 

Periodic  classifications  of  L.  Meyer  and 
Mendeleelf,  relation  between,  ii,  513. 

law,  ii,  267. 

system,  specific  gravity  of  the  ele- 
ments in,  ii,  513. 

table  of  the  elements,  Teans.,  8&2. 

Permeability  of  precipitated  membranes, 
ii,  367. 

Petroleum,  acids  occurring  in,  i,  268. 

Californian,  i,  237. 

Phellonic  acid,  ii,  181. 

Phenacyl  bromide  and  benzylamine,  in- 
teraction of,  Teans.,  1355. 

Phenacylacetylacetone,  action  of  nitric 
acid  on,  i,  196. 

Phenacylbenzylamine,  Teans.,  1362. 

preparation  of,  Teans.,  1359. 

salts  of,  Teans,,  13B0. 

Phenacyldeoxycuminoin,  i,  219. 

Phenacyldeoxypiperonoin,  i,  219. 

Phenanthramidotertiarybutylphenazine, 
i,  637. 

Phenanthrapiazine,  1 : 4-dihvdride, 
Teans.,  1286. 

Phenanthraquinone,  diamido-,  substan- 
tive cotton  dyes  from,  i,  422. 
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PhonantTiraquinone,  redurtirtn  and  oim- 

ultaneous  acefcylation  of,  Trans.,  771. 

.         reduction  of,  with  hydriodie  acid, 

Trans.,  770. 
reduction  of,  with  zinc  and  hydro- 
chloric acid,  Trans.,  772. 
Phenanthraquinonedisazo-o-naphthol, 

i,  422. 
Phenanthraquiuonedi8azo-/3-naphthol, 

i,  422. 
Plienanthraquinonedisazo-)8-naphthyl- 

amine,  i,  422. 
Phenanthraquinonedisazoresorcinol, 

i.  422. 
Phenanthrene,  action  of  nitric  peroxide 

on,  Trans.,  1393. 
as  a  solvent  in  cryoscopic  investi- 
gations, ii,  512. 
Plienanthridine  benzochloride,  i,  722. 

benzyl  chloride,  i,  722. 

chloro-.  i,  658. 

-^ ethiodide,  i,  722. 

ethohydroxide,  i.  722. 

oxidation  of,  i,  722. 

Phenanthridone,  i,  658,  722. 
Phenanthronitrotertiarvbutvlphenazine, 

i,  637. 
Phenazine,  action  of  alkylic  iodides  on, 

i,  283. 
Phenazones,  i,  733. 
Phenetidine,  parathionyl-,  i,  517. 
Phenetoil,    action     of    phenylthiocarb- 

imide  on,  i,  154. 
Phenetoilsulphonic       acids.       isomeric 

changre  in,  Proc,  1892,  214. 
Pheno-2  :  3-dimethyldihydrometadi- 

azine,  i,  609. 
Pheno-2  :  4-dimethyldihydrometadi- 

azine.  i,  609. 
Pheno-2':  4'-diphenylmetadiazine,  i, 49. 
Pheno-2'-ethyl-4'-phenylmetadiazine, 

i,  48. 
Pheno-2'-isopropyl-4'-phenylmetadi- 

azine,  i,  49. 
Phenol,    bromochloroamido-   [2:6:  4], 

i,  321. 

bromochloronitro-  [2:6:  4],  i,  321. 

compound     of,    with    aluminium 

chloride,  i,  508. 
compounds   of   alkali    phenoxidee 

with,  i,  409. 

'  dibromoparamido-,  i,  719. 

dinitro-  [2:4],  i,  19. 

ethers,    action    of,    on    thiocarb- 

imides,  i,  154. 

heats  of  combustion  of.  ii,  59. 

hydrolysis    of,    by    means  of 

aluminium  chloride,  i,  152. 

homologues  of,  i,  563. 

metamido-,and  its  derivative8,i,265. 

nitration  of,  at  low  temperatures, 

i,460. 


Phenol,  orthamido-,  action  of  chlorine 

on,  i,  698. 
orthonitro-,  action  of  ethylenedi- 

amine  on,  i,  699. 
-^ volumetric  estimation  of,  in  urine, 

ii,  100. 
w-Phenolazo-o-naphthylamine,      Proc, 

1893,  127. 
Phenoleucalyptolmethane,     metanitro-, 

i,  726. 
Phenolphthale'in      bisphenylcarbamate, 

i,  419. 

constitution  of,  i,  273. 

nitro- derivatives  of,  Proc,  1893, 

14. 
Plienolphthaleinoxime,  tetrabromo-, 

i,  719. 
Phenols,  action  of  chlorine  on,  i,  259, 317. 

action  of,  on  ketones,  i,  214. 

amido-,  action  of  sodium  sulphite 

on  salts  of,  i,  568. 
condensation   of,   with  alde- 
hydes and  ketones,  i,  78. 

condensation    products    of, 

i,  273. 

preparation    of,    from    their 

salts,  i.  568. 

behaviour  of  thiocarbonates  to- 
wards, i,  75. 

estimation   of,   in   crude  carbolic 

acid,  ii.  394. 

heats  of  combustion  of,  ii,  59. 

nitro-,  action  of   ethylenediamine 

on,  i,  699. 

synthesis  of,  from  ethylic   aceto- 

acetate,  i,  697. 

Phenometadiazine,  derivatives  of,  i,  47, 

530,  531,  609. 
Phenometadiazines,  oxidation  of,  i,  532, 

oxy-,  i,  530. 

Pheno-2-methyldihydrometadiazine, 

i,  609. 
Pheno-2'-methyl-4'-phenylmetadiazine, 

i,47. 
Pheno-4'-phenylmetadiaziDe  picrate, 

i,  49. 
Pheno-4'-phenylmetadiazine-2'-carboi- 

ylic  acid,  i,  49. 
Pheno-2'-propyl-4'-phenylmetadiazin6, 

i,  48. 
)3-Phenotriazyl  o-methyl  ketone,  i,  158. 
Phenoxides  of  the  alkalis,  i,  316. 
7-Phenoxybutyramidine     thiosulphate, 

i,  9. 
7-Phenoxybutyrothiamide,  i,  9. 
Phenoxyorthotoluonitrile,  i,  16. 
Plienyl  isobutyl  ketoxime,  i,  163. 
Phenylacetamidoacetopbenone,  i,  532. 
Phenylacetic   acid,  action   of  heat   on, 

i,  512. 
action  of  phenylhydrazine  on, 

Proc,  1892,  219. 
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Plienylacetic  acid,  difchio-,  i,  141. 
ortliobromoisoniti'o»o-, 

i,  96. 
PlienylacetoglycoUic  acid,  lactonic  acid 

of,  i,  280. 
Phenylacetylene  diiodide,  i,  18. 
Phenylacridine,  i,  718. 
diamido-,  action  of  formaldehyde 

on,  i,  573. 
Plieaylacrylamide,  i,  696. 
Phenylamidolactic      acid,     new,     from 

glycocine  and  benzaldehyde,  i,  166. 
Phenyl-j8-amidolactic  acid,  i,  36. 
Phenylamidoquinoline,  i,  728. 
Phenylanilcyanamide,  i,  206. 
Pheuylanilidolactic  acid,  i,  37. 
Phenylanilidothiobiazolone,  i,  28. 
Phenylanthranilic  acid,  1:3:  6-amido-, 

i,  650. 

preparation  of,  i,  650. 

Phenylaticonic  acid,  i,  692. 
Phenylazimidosalicylic      acid,      nitro-, 

i,  211. 
Phenylazoformazyl,  i,  83,  85. 
Plienylazometliylosotriazone,  i,  158 
Phenylbenzenesulphonic     acid,      thio-, 

i,  416. 
Phenylbenzhydrylaminethiocarbamide, 

i,  704. 
Phenylbenzimidophenyl  ether,  i,  409. 
Phenvlbenzylhydrazinesuccinic  acid, 

i,  371. 
Plienylbenzylphenvlbenzenylamidine, 

i,  204. 
3  : 1-Phenylbenzylphthalazone,  i,  522. 
.  Phenylbenzylpiperazone,  i,  370. 
Phenylbenzylpyrazolidine,  i,  612. 
Phenylbromacetylpyrazole,  i,  179. 
Phenylbutylthiourea,  secondary,  Teans., 

322. 
Phenylcampholylthiocarbamide,  i,  109. 
Phenylcamphoramic  acid,  i,  362. 
Phenylcarbazacridme,    oxidation    of, 

i,  417. 
Plienylcarboxyfcolylpropionic  acid,  i,  513. 
Pl)enyl-/3-chlorolactic  acid,  i,  36. 
1-Phenylchloropyrazole,  i,  672. 
2'-Phenylcinchonic     acid      methiodide, 

and  other  metho-salts,  i,  731. 

methylbetaine,  i,  731. 

a-Phenylcinnamic  acid,  i,  341. 

3'  :  4''-Plienylcyanisocoumarin,  i,  228. 

Phenykliamidometadiazine  hvdrochlor- 

.  ide,  i,  369. 
Phenyldiamidonaphthalene,  i,  276. 
Phenyldiazoimide,  formation  of,  Teans., 

256. 

nitration  of,  Teans.,  257. 

Phenyldibenzylthiourea,  Teans.,  539. 
Phenyldibromopropionic    acid,    separa- 
tion of,  into  its  optically  active  modi- 
fications, i,  93. 

VOL.  LX.1V.   ii. 


Phenyldibromopropionic   acid,    specific 
rotatory  power  of,  i,  268. 

Ph  enyldicarboxyphenylpropionic     acid, 
i,  514. 

Phenyldichlorometadiazine,  i,  369. 

I'-Phenyldihydroisoquinoline,  i,  608. 

l-Phenyl-3  :  4-dimethylpyraxole,  i,  673. 

l-Phenyl-3  :  5-dimethylpvrazole,  reduc- 
tion of,  i,  177, 178. 

Phenyldimethylpyrimidine,  i,  735. 

Phenyldimethylquinolinetliiocarbami  d  e, 
i,  605. 

l-Phenyl-3  :  4-dimethyltetrahydropyr- 
azole,  i,  673. 

Phenyldithiobiuret,  i,  575. 

constitution  of,  i,  341. 

a-Phenyldithiobiuret,     oxidation     of,, 
i,  575. 

a-Phenyldithiodimethylketuret,  i,  575. 

rt-Phenyldithiophenylalduret,  i,  575. 

o-Phenylenediacetonitrile,  reduction  of, 
i,  267. 

Phenylenediamine,     derivatives     of, 
i,  638. 

^■Phenylenediamine,  thionyl-,  i,  518. . 

jo-Phenylenediamine.  thionyl-,  i,  518. 

o-Phenylenediethyldiamine,  i,  267. 

o-PhenylenediethyUmide,  i,  267. 

»i-Phenylenediimidopropyl  methyl  ket- 
one, i,  605. 

^-Phenylenediimidopropyl  methyl   ket- 
one, i,  604. 

o-Phenylenethiocarbamide,  i,  638. 

l-Phenyl-5-ethoxypyrazole,  i,  368. 

l-Phenyl-5-ethoxypyrazole-3-carboxylic 
acid,  i,  368. 

Phenylethylacetamide,  i,  608. 

Phenylethylacetylene  diiodide,  i,  2. 

Phenylethylamine,  a-orthamido-,  i,  609. 

o-Phenylethylamine   a-phenylethylthio- 
carbamate,  i,  703. 

thionyl-,  i,  703. 

)8-Phenylethylamine,  thionyl-,  i,  703. 

w-Phenylethylamine,  i,  608. 

Phenylethylbenzamide,  i,  608. 

Phenylethyldimethylpyrazole,  i,  672. 

Phenylethylformamide,  i,  608. 

w-Phenylethylorthonaphthylenedi- 
amine,  i,  284. 

Phenylethylpiperazone,  i,  370. 

o-Phenylethylthionamic  acid,  i,  703. 

/S-Phenylethylthionamic  acid,  i,  703. 

Phenyiglycidic  acid,  i,  36. 

fhenylglyoxylic    acid,  ^rthonitro-,    re- 
actions of,  i,  469. 

Phenyl-group,     introduction     of,     into 
cycloid  compounds,  i,  701. 

Phenylhydrazidoisobuty ronitrile  and  the 
products  of  its  hydrolysis,  i,  85. 

Plienylhydrazidosuccinamide,  i,  632. 

fhenylhydrazine,    action    of    ethyleuic 
bromide  on,  i,  571.. 
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Phenylhydrazine,  action  of  magnesium 
on,  Pkoc,  1893,  80. 

action  of,  on  lactones,  i,  473. 

-^—  notion  of,  on  mono-  and  di-carb- 

oxylic   acids   at    high    temperatures, 

Phoc,  1892,  219. 
action   of,   on   some  isomeric  ald- 

oximes,  i,  87. 

■ bromination  of,  i,  155,  705. 

campholenate,  i,  661. 

< compounds  of,  with  metallic  salts, 

i,  267. 
metachloro-,  and  its  salts,  Tbans., 

869. 
■         metadibromo-,  and  its  derivatiyes, 

i,  155. 

orthochloro-,  salts  of,  Teans.,  868. 

orthodibromo-,  and  its  derivatives, 

i,  155. 

parachloro-,  Teans.,  872. 

paranitro-,  i,  155. 

preparation  of  unsymmetrical  de- 
rivatives of,  i,  411. 

«alts  and  derivatives  of,  i,  154. 

sodio-,  action  of  carbonyi  chloride 

on,  i,  24. 

Wessel's  dicarbo-base  from,  i,  461. 

and  carbodiphenylimide,  i,  461. 

Phenvlhydrazines,  chlorinated,  Teans., 

868. 
Pheiiylhydrazinesuccinyldihydrazide, 

i,231. 
Phenylhydrazinesulphonic    acid,    para- 
nitro-, salts  of,  i,  156. 
Phenylhydrazocitrazinic    acid,   Teans., 

1042. 
Phenylhydrazoneacetone,    paranitro-, 

i,  522. 
Phenylhydrazones,    stereochemical, 

i,  208. 
Phenylhydrazo-7-quinaldine,  i,  727. 
Phenylhydrocarvylcarbamide,  i,  596. 
Phenylhydrocarvyltbiocarbamide,  i,  596. 
Phenylhydroxyacrylic  acid,  i,  36. 
Phenyl-a-hydroxycrotonic  acid,  i,  342. 
Phenylhydroxyitamalic    acid,    salts   of, 

i,  714. 
l-Phenyl-5-hydroxypyrazolecarboxylic 

acid,  i,  368. 
Phenylhydroxytriketone,  diparabromo-, 

i,  171. 
Phenylic  acetylsal  icy  late,  i,  514. 

amidophosphates,  i,  315. 

benzoate,  compound  of,  with  alum- 
inium chloride,  i,  508. 

• /3-chloropropionate,  i,  688. 

dibromosalicylate,  i,  514, 

diiodofumarate,  i,  397. 

• ethers,    amido-,    condensation    of, 

with  nldehydes  and  ketones,  i,  78. 
• hippurate   and    its   condensation 

products,  i,  579. 


Phenylic  iodochloride,  orthonitro-,  i,  561 . 

iodochromate,  i,  505. 

iododichloride,  orthochloro-,  i,  506. 

reactions  of,  i,  256. 

salicylate  phenylcarbamate,  i,  514. 

silicate,  action  of  phosphorus  oxy- 

chloride  on,  i,  74. 

titanate,  i,  257. 

Phenylimidouracil,  i,  369. 
Phenylindole    dibromide,    tetrabromo-, 

i,  169. 
Phenylindoxazen,  i,  95. 

dinitro-,  i,  95. 

preparation  of,  i,  469. 

a-Phenylindoxazen,  synthesis  of,  i,  587. 
Phenyliodacetylene,  i,  19. 
Phenylisoamyithiourea,  Teans.,  324. 
Phenylisobutylthiourea,  Teans.,  320. 
Phenylisoxazolonimide,  i,  315. 
Phenylitaconic  acid,  dry  distillation  of, 

i,  190. 
Phenyl-T'-keto-a-hydroxy  butyric     acid , 

i,  302. 
Phenylmercaptothiazole,  i,  634. 
Z-Phenylmenthylthiocarbamide,  i,  724. 
r-Phenylmenthylthiocarbamide,  i,  725. 
Phenylmetadimethoxyphenylm  ethane, 

metanitro-,  i,  216. 
Phenylmetahydroxymethoxyphenyl- 

methane,  metanitro-,  i,  216. 
Phenylmethylacetylpyridonone,  i,  400. 
Phenylmethylbenzylbenzenylamidine, 

i,  205. 
l-Phenyl-3-methyl-5-ethoxypyrazole, 

i,  368. 
1:4:  5-Phenylmethylethylpyrazole,  re- 
duction of,  i,  177. 
Phenylmethylhydrastylthiocarbamide, 

i,  118. 
»-Phenylmethylorthonaphthylenedi- 

amine,  i,  284. 
Phenylmethylorthopiperazone,  i,  705. 
Phenylmetbyloxybiazolone,        dinitro-, 

i,  534. 

paramido-,  i,  534. 

paranitro-,  and  its  decomposition 

products,  i,  534. 
^-Phenylmethyloxvbiazolonecarbamide, 

i,  534: 
p-Phenylmethyloxybiazolonethiocarb* 

amide,  i,  534. 
Phenylmethyloxyquinoline,  i,  532. 
Phenylmethylpiperazone,  i,  370. 
l-Phenyl-3-methylpyrazole,  dichloro- 

plato-,  i,  674. 
l-Phenyl-4-methylpyrazole,  i,  672. 

dichloroplato-,  i,  672. 

methiodide,  i,  672. 

l-Phenyl-3-methylpyrazole-4-carboxyTic 

acid,  i,  673. 
l-Phenyl-4-methylpyrazole-3-carboxylic 

acid,  i,  674. 
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l-Phenyl-5-methylpyi*azole-3-carboxylic 

acid,  i,  610. 
Phenylmethvlpyrazolidine,  i,  612. 
Phenyl  methylpyrazolidone      [1:3:5], 

derivatives  of,  i,  229. 
Phenylmethylpyrazoline,  i,  230. 
I  :  3-Phenyliaetliylpyrazoline,  oxidation 

of,  i,  229. 
a-Pbenylmethylthiosemicarbazide,  i,  27. 
l-Phenyl-3  :  6-orthopiperazone,  i,  370. 
Phenylorthotoluylenediamine,  i,  340. 
Phenyloxamide,  trinitro-,  and  its  potas- 
sium derivative,  Teans.,  1065. 
o-Phenylnaphthylene,     preparation    of, 
Trans.,  1185. 

properties  of,  Trans.,  1190. 

Phenylnaphthalenes,    i,    522;    Trans., 

1185. 
/3-Phenylnaphthoie  acid,  i,  594. 
Phenylparaphenetidine,  orth.amido-,  and 
its  derivatives,  i,  328. 

orthonitro-,  i,  328. 

Plienylparaphenylmethyloxybiazolone- 

thiocarb amide,  i,  534. 
a-Phenylparatolylthiosemicarbazide, 

i,  27. 
/i-Phenylpenthiazoline,  i,  427. 
Phenyl-a-phenylethylearbamide,  i,  703. 
Pbenylpbenylorthophenylenediamine, 

dinitro-,  i,  199. 
Phenylphenylthiosemiearbazide,    meta- 

chloro-,  Trans.,  870. 
Pbenylphthalazonecarboxylic  acid,  i,  476. 
Phenylphtbalimide,  trinitro-,  i,  515. 
Phenylpropiolic    acid,     derivatives    of, 
i,  164. 

chloride,  i,  164. 

Phenylpropionic  acid,  action  of  phenyl- 
hydrazine  on,  Proc,  1892,  220. 
Phenylpropylamine,  i,  702. 

phenylpropylthionamate,  i,  702. 

Phenylpropylphenylthiocarbamide, 

i,  702. 
Phenylpropylthionamic  acid,  i,  702. 
Phenylpropylthionylamine,  i,  702. 
1-Phenylpyrazole,  dibromo-,  i,  673. 

methiodide,  i,  672. 

synthesis  of  homologues  of,  i,  672. 

4-Phenylpyrazole,  i,  281. 
5-Phen)  Ipyrazole,  i,  282. 
l-Phenylpyrazole-3  ;4-dicarboxylic  acid, 

i,  674. 
l-Phenylpyrazole-4 : 5-dicarboxylic  acid, 

i,  673. 
2-Phenyl-)8-pyrazoledicarboxylic      acid, 

i,  281. 
4-Phenylpyrazole-3 : 5-dicarboxylic  acid, 

i,  281. 
5-Phenylpyrazole-3 :4-dicarboxylic  acid, 

i,  282. 
1-Phenylpyrazoles,   substituted,  reduc- 
tion of,  i,  673. 


Phenylpyrazolidine,  i,  611. 
Phenylpyrazolidonecarboxylic    acid 

[1:5:3],  i,  231. 
5-PhenyIpyrazoline,  i,  282. 
5-PhenylpyrazoIine-3  :  4-dicarboxylio 

acid,  i,  282. 
Phenylpyruvic  acid,  i,  36. 
Phenylrosinduline,  ^2"^'^^^<^^"»  ^»  335. 
Phenylsemicarbazide,    metachloro-, 
Trans.,  870. 

parachloro-,  Trans.,  872. 

Phenylserine,  i,  167. 
Phenyls ulphoneanilide,  i,  416. 
Phenylsulphonethylanilide,  i,  416. 
Phenylsulphonehexahydronicotine, 

i,  443. 
Phenylsulphonemethylanilide,  i,  416. 
Phenylsulphoneoxysulphobenzide, 

i,  416. 
Phenyltetrahydroisoquinolylcarbamide, 

i,  529. 
Phenyltetrahydroisoquinolylthiocarb- 

amide,  i,  529. 
Phenyltetrahydropyrimidine,  i,  735. 
Phenyltetraketone      hydrate,      dipara- 

bromo-,  i,  171, 
Phenylthiophen,  i,  701. 
Phenylthiosulphuric  acid,  non-existence 

of  Stenhouse's,  i,  416. 
Phenylthiouracil,  i,  369. 
Phenyltolylpropionic  acid,  i,  513. 
Phenylturanosazone,  i,  618. 
Phenyluracil,  i,  369. 
Phenylurazole,     metachloro-,     Trans., 

871. 
Phenylxylylpropionic  acid,  i,  513. 
Phloridzin  diabetes,  ii,  480. 

in  frogs,  ii,  480. 

Phloroglucinol,  derivatives  of,  i,  699. 

triamido-,  i,  699. 

trinitroso-,  action  of  ammonia  on, 

i,  699. 
Phlorose,  i,  384. 

Pholidolite  from  Sweden,  ii,  174. 
Phoronic     acid,    formation     of,     from 

phorone,  i,  304. 
Phosphate  nodules,  formation  of,  ii,  77. 
Phosphates,    acid,    estimation   of    free 

acids  in  presence  of,  ii,  41. 
■         action  of  sulphur  and  water   on, 

ii,  205. 

from  Florida,  ii,  419. 

of  horse's  urine,  ii,  30. 

precipitation    of,    hy    ammonium 

molybdate,  ii,  45. 

volumetric  estimation  of,  ii,  597- 

Phosphatic    rocks    of    animal    origin, 

ii,  419. 
separation    of    iron    from 

aluminium  in,  ii,  346. 
Phospholuteotungstic  acid  and  its  salts, 

ii,  472,  574. 
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Pliosphoinolybdates,  ii,  282, 

Pljo^phoniolybdic  acid  and  its  salts, 
ii,  472,  574. 

Phosphoric  acid,  amido-,  i,  316. 

and  its  alkali  salts,  electrical 

conductivities  of,  ii,  357. 

■ constitution  of,  ii,  60. 

effect  of  work  on  the  excre- 
tion of,  ii,  583. 

estimation  of,  ii,  48,  88,  99, 

185,  236,  237,  238,  299,  389,  434,489, 
490,  597, 

estimation  of,  as  magnesium 

pyrophosphate,  ii,  236, 489. 

estimation  of,  by  Spica's  pro- 
cess, ii,  299. 

estimation  of,  in    basic  slag, 

ii,  88,238. 

estimation  of,  in  slags,  ii,  597. 

estimation  of,  in  wine,  ii,  389. 

pure,  preparation  of,  ii,  272. 

role  of,  in  the  production  of 

albumin  in  plants,  ii,  224. 

. soluble,  citric  and  molybdate 

'    methods  of  estimating,  ii,  237. 

.  soluble,  in  superphosphates, 

ii,  549. 

source  of  error  in  the  esti- 
mation of,  bv  magnesia  mixture, 
ii,  185. 

source  of  error  in  the  estima- 
tion of,  in  urine,  ii,  99. 

thermal  value  of   the    three 

acid  functions  of,  ii,  60. 

volumetric    estimation     of, 

ii,  48,  490. 

Phosphoric  anhydride,  preparation  of, 
free  from  lower  oxides  of  phosphorus, 
Teans.,  473. 

ethylanilide,  i,  324. 

a-naphthalide,  i,  324. 

•  /3-naphthalide,  i,  324. 

orthotoluidide,  and  its  bromo-  and 

nitro-derivatives,  i,  323. 

^ —  thio-,  i,  324. 

■ paratoluidide,  and  its  bromo-  and 

nitro-derivatives,  i,  324. 

thio-,  i,  324. 

Phosphorites,  colorimetric  estimation  of, 
of,  ii,  553. 

new  type  of,  ii,  419. 

Phosphorus,  action  of,  on  the  animal 
organism,  ii,  136. 

and  the  lecithins  during  the  deve- 

velopment  of  the  hen's  egg,  ii,  289. 

black,  ii,  458. 

during  germination,  ii,  289. 

Eramerton's  process  for  the  esti- 
mation of,  ii,  553. 

estimation  of,  by  neutralising  the 

phosphomolybdate  precipitate  with 
alkali,  ii,  89. 


Phosphorus,  estimation  of,  in  iron,  ii,  44, 

235,  392,  554,  596. 
eslimation  of,  in  iron,  in  presence 

of  arsenic,  ii,  554. 
estimation   of,  in  iron  ores,  slags, 

&c.,  ii,  44,  392. 

estimation  of,  in  soils,  ii,  489. 

estimation  of,  in  steel,  ii,  43,  44, 

235,  392,  553,  596. 

iodosulphide,  ii,  164. 

micro-chemical  localisation  of,  in 

the  tissues,  ii,  135. 
molecular  weight  of,  in  solution, 

ii,  511. 
oxychloride,  molecular  weight  of, 

in  the  liquid  state,  Teans.,  1099. 

precipitation    of,    as    ammonium 

phosphomolybdate  in  the  presence  of 
arsenic,  ii,  236. 

refraction  constants  of,  ii,  353. 

refraction  constants  of  the  acids  of, 

ii,  354. 

red,  ii,  458. 

• crystalline  nature  of,  ii,  457. 

sulphides,  ii,  443,  569. 

trichloride,  molecular  weight  of,  in 

the  liquid  state,  Teans.,  1099. 
Photometric   standard,   phosphorescent 

zinc  sulphide  as,  ii,  202. 
Photosantonic     acid,      derivatives     of, 

i,  665. 
Phthalaldehydic  acid,  action  of  ammonia 

and  hydrazine  on,  i,  371. 

hydrazone      methiodide, 

i,  347. 

Phthalamide,  symmetrical,  i,  467. 
Phthalazine,  i,  732. 

4-chloro-,  i,  346. 

derivatives  of,  i,  346. 

Phthalazone,  i,  346,  372. 
Phthaldialdoxime,  i,  733. 
Phthalemoximes,  i,  719. 
Phthaleins,  origin  of  colour  in,  Proc, 

1893,  52. 

sulphones  of,  i,  94. 

Phthalic    acid,     compounds     of,    with 

phenols,  i,  275. 

dichloro-,  i,  653. 

Phthalide,   action   of    phenylhvdrazine 

on,  i,  473. 
Phthalide-derivatives,     conversion      of, 

into    those   of    a^-diketohydrindone, 

i,  415. 
Phthalides,      action     of      alkalis     on, 

i,  644. 
Phthalimidoethylbenzylsulphone,  i,  30. 
Phthalimidoethylbenzylsulphoxide, 

i,  30. 
Phthalimidoethylformomercaptal,  i,  31* 
Plithalimidoethvlic  benzomercaptal, 

i,  30. 
benzylic  sulphide,  i,  30. 
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Phtlialoisoimide,  i,  599. 
Phthalylacetic     acid,    preparation     of, 

i,  415. 
Phyllocvanin,    action     of     potasli    on, 

i,  41.' 
Phylloxanthin,  i,  41. 
Physiological  action  of  arsenic  trisulph- 

ide,  ii,  583. 

of  asparaginp,  ii,  27. 

of  atropine,  ii,  222. 

of  chlor-alose,  i,  247. 

of  cinchonarnine,  ii,  223. 

of  cocaine,  ii,  384. 

of  cupre'ine   and  its  deriva- 
tives, ii,  223. 

of  iodine  compounds,  ii,  222. 

of  isaconitine,  Teais^?.,  451. 

of  opium  smoke,  ii,  179. 

of  organic  oximides,  ii,  584. 

•  of  parachloralose,  i,  247. 

of  pentoses,  ii,  427. 

of  pilocarpine,  ii,  222, 

of  pyridine  and  naphthalene 

derivatives,  ii,  544. 
of    quinoline,   isoquinoline, 

and  their  derivatives,  ii,  585, 

of  sugar,  ii,  584. 

of   the  two  isomeric  ethylic 

thiocarbamates,  ii,  584. 

of  uric  acid,  ii,  585. 

meaning  of   the    root    nodules  of 

Eleagnus  angustifolius,  ii,  33. 
Plivsiology    of    the    embryonic   heart, 

ii,  424. 
Piazine-derivatives,  Trans.,  1284,  1293. 

syntheses  of,  Teans.,  1355. 

Picea  vulgaris,  oil  from  the  needles  and 

twigs  of,  i,  659. 
Picene,  i,  594. 

constitution  of,  i,  594, 

Picenic  a<jid,  i,  594. 

<a-Picolyl  methyl  ketone,  i,  43, 

2  :  6-Picolylacrylic  acid,  i,  527, 

2  :6-Picolyl-a-hydroxypropionic  acid, 

i,  527. 
2  :  6-Picolynactic  acid,  i,  527. 
a-Picolyl-^i-methylalkine,  i,  43. 
1  :  (3-Picolyl-oj-trichloro-a-hydroxyprop- 

ane,  i,  527. 
Picrif  acid,  combinations  of,  with  hydro- 
carbons, Teans.,  1388. 
Picrylie  titanate,  i,  257. 
Pigments    ground   in   oil,    analysis   of, 

ii,  494, 

of  Lepidoptera,  i,  236. 

respiratory,  i,  59. 

Pilocarpine,    physiological     action     of, 

ii,  222. 
Pimelic  acid,  ketone  from,  i,  557. 
Pimento,  oil  of,  detection  of,  ii,  397. 
Pinacoline  from  methyl   ethyl  ketone, 

i,  547. 


Pinacolyl  alcohol,  i,  245. 

chloride,  i,  245. 

Pinacone  and   its   bromo-  and   chloro- 

derivatives,  i,  244. 
bye-products  of  the  preparation  of, 

i,  543. 
Pinacone   from    ethyl   methyl  ketone, 

i,  390. 
of  methyl  ethyl  ketone,  action  of 

sulphuric  acid  on,  i,  547. 
Pine  needle  oils,  i,  659. 

twig  oil,  i,  659. 

Pinene,    absorption     of      bromine    by, 

i,  358. 
■ picric  acid  compound  of,  Teans., 

1388. 
Pinus  pumilio,  oil  of,  i,  659. 

sylvestris,   pine    needle   oil  from, 

i,  65',  660. 

/3-Pipecoline,    resolution    of,    into     its 

optical  isomerides,  i,  427. 
Pipecolinecarboxylic  acid,  i,  176. 
Piperazine,  i,  374 ;  Peoc,  1893,  35. 
Piperazine -group,  i,  54. 
Piperazines,  i,  486,  675,  729. 
Piperidine,  action  of  hydriodic  acid  on, 

i,  174. 

action  of,  on  haloid  salts  of  cad- 
mium, i,  43. 

action  of,  on  haloid  salts  of  mer- 
cury, i,  174. 
dichloryl-,  i,  192. 

mcrcurochloride,  i,  174. 

mercuroiodide,  i,  175. 

molecular  weiglit  of,  in  the  liquid 

state,  Teans.,  1101. 

Piperidine-bases,    action    of    hydrogen 
peroxide  on,  i,  113. 

of  the  i8-series,  i,  602. 

Piperidonidine-orthamidobenzylic  alco- 
hol, i,  24. 

5-Piperidylbutylamine,  i,  9. 

7-Piperidylbutyric  acid,  i,  9. 

y-Piperidylbutyronitrile,  i,  9. 

Piperidylteti-ahydronaphthylalkine, 
i,  592. 

Plagioclase     in    a    Minnesota    gabbro, 
ii,  78. 

Plant  cells,  green,  assimilation  of  form- 
aldehyde by,  ii,  32. 

Plante  cell,  cliemistry  of,  ii,  3,  4. 

Plants,  absorption  of  atmospheric  nitro- 
gen by,  ii,  84,  138,  336,  590. 

action    of     solutions    of    ferrous 

sulphate  on,  ii,  143.  u 

and  the  atmosphere,  interchange  o€ 

carbonic  anhydride  and  oxygen  be- 
tween, ii,  137,  180. 

are  nitrates  indispensable  for  the 

growth  of?,  ii,  385. 

assimilation  of  nitrogen  by,  ii,  33, 

590. 
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Plants,  chlorophyllous,  assimilation  of 

carbonic  anhydride  by,  ii,  483. 

detection  of  carotene  in,  ii,  33. 

estimation  of  fluorine  in  the  ash 

of,  ii,  234. 
■ fixation  of  free  nitrogen  by,  ii,  336, 

590. 

fodder,  Swedish,  ii,  592, 

occurrence  of  iron  in,  ii,  484. 

pentosans  in,  ii,  430. 

• production  of  albumin  in,  ii,  224. 

soluble  pentoses  in,  i,  247. 

Plasmic  acid,  i,  680. 

Platiniferous  nickel  ore  from  Canada, 

ii,286. 
Platinodiamine  iodochloride,  ii,  127. 
]*latinous      chloride,     preparation     of, 

Pfioc,  1893,  38. 
PJatiimm,  action  of   hydrochloric  acid 

on,  under  pressure,  ii,  169. 

action  of  silicon  on,  ii,  474. 

animoniacal  compounds  of,  ii,  127. 

detection  of,  ii,  192. 

• electrolytic    separation    of,    from 

iridium,  ii,  97. 

estimation     of,     by     electrolysis, 

ii,  305. 

fusion  and  volatilisation  of,  in  the 

electric  arc,  ii,  508. 

refining  of,  ii,  17. 

Platinum-compounds,  basic  new,  i,  364. 
Platodiamine  chloride,  ii,  127. 
Platopyrazole  compounds,  i,  674. 
Platososeraiamine     platosodiethylamine 

chloride,  i,  364. 

platosodipyridine  chloride,  i,  364. 

Platososemiethylamine     platosodiamine 

chloride,  i.  365. 

platosodipyridine  chloride,  i,  365. 

Platososemipyridine  platosodiamine 

chloride,  i,  364. 

platosodiethylamine       chloride, 

i,  365. 

platosodipyridine  chloride,  i,  365. 

potassium  chloride,  i,  365. 

Plattnerite  from  Idaho,  ii,  75, 

Plums,  Calif ornian,  analyses  of,  ii,  591. 

Poisoning  by  hydrogen  sulphide,  ii,  83. 

by  sulphuric  acid,  ii,  335. 

Pole'i  oil,  bases  from,  i,  115. 

Pollen,  colouring  matter  of,  ii,  139. 

Polybasite  from  Aspen,  Colorado,  ii,  75. 

Polyp orusigniarus,  new  acid  from,  i,  602. 

Polyricinic  acid,  i,  456. 

Polysalicylide,  i,  166. 

Fopulus  tremula,  tar  from  the  bark  of, 

i,  454. 
Potassammonium,  action  of  oxygen  on, 

ii,  462. 

action    of     carbonic     oxide     on, 

ii,  520. 

molecular  weight  of,  ii,  115. 


Potassium  aluminate,  decomposition  of, 

by  carbonic  anhydride,  ii,  279. 
decomposition  of,  in  presence 

of  alumina,  ii,  278. 
ammonium     molybdosulphite, 

ii,  530. 
and     sodium     chlorides,    rate    of 

evaporation  of  solutions  of,  ii,  64. 
direct     estimation     of,     by 

means  of  tartaric  acid,  ii,  598. 

antimonites,  ii,  171. 

bromide,   accumulation  of,  in  the 

organism,  ii,  176,  217. 

bromopyroselenite,  ii,  318. 

carbonate,  formation  of,  in  nature, 

ii,  165. 

carbonyl,  ii,  520. 

chlorate,  criticism  of  Stas'  funda- 
mental determinations  on.  ii,  163. 
chloride,  boiling  points  of  aqueous 

solutions  of,  ii,  260, 

chromium  malonate,  ii,  314. 

cobaltous  sulphate,  crystallography 

of,  Teans,,  388, 
copper    sulphate,    crystallography 

of,  Trans.,  396. 
dextromethoxysuccinate.    Trans., 

224. 
dichromate,   action   of  nitric  acid 

on,  ii,  16. 
estimation  of,  ii,  46,  190,  300,  344, 

390,  436,  522. 
estimation  of,  as  perchlorate,  ii,  46, 

190,  390. 
estimation  of,  by  the  Lindo-Grlad- 

ding  process,  ii,  344,  436. 
estimation  of,  in  presence  of  non- 
volatile acids,  ii,  390. 

ferrate,  ii,  161. 

• ferricyanide,    gas-volumetric   esti- 
mation of,  ii,  98. 

ferrite,  ii,  169. 

ferrocyanide,  action  of  dilute  acids. 

&c.,  on,  ii,  393. 
and  ferricyanide,  volumetric 

analyses  by  means  of,  ii,  242. 
ferrous  sulphate,    crystallography 

of,  Tkans.,  365. 

flame  spectrum  of,  ii,  402. 

fluoroxyperniobate,  ii,  213. 

fluoroxypertantalate,  ii,  213. 

fluoroxApertungstate,  ii,  213. 

glycerate,    active     and     inactive, 

Teans.,  303. 

hydrogen    dextroethoxysuccinate, 

Teans.,  236. 

dextromethoxysuccinate, 

Teans.,  223. 

laevomethoxysuccinate, 

Teans.,  227. 

tartrate,    solubility    of,     in 

dilute  alcohol,  i,  309. 
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Potassium  hydrogen  tartrate,  use  of,  in 
volnmetrie  analysis,  ii,  144. 

triplatohexanitrite,  electro- 
metric  study  of,  ii,  256. 

hydroxide,    action    of    sulphuric 

acid  on,  at   very   low    temperatures, 
ii,  112. 

hydrates  of,  Teans.,  898. 

infra-red   emission    spectrum    of, 

ii,  58. 

iodotetrachloride,  ii,  68. 

iridiochloride,  action  of  hydrogen 

sulphide  on,  379. 

lead  halo"ids,  ii,  465,  524. 

iodide,  ii,  118. 

magnesium      sulphate,      crystallo- 
graphy of,  Trans.,  344. 
new,  from  the  Wester- 

egeln  salt  beds,  ii,  325, 

molybdoai-senates,  ii,  282. 

molybdoselenite,  ii,  531. 

molybdosulphite,  ii,  530. 

nickelous  sulphate,  crystallography 

of,  Teans.,  379. 
permanganate,  action  of  sulphuric 

acid  on,  ii,  15. 
persulphate,  molecular  weight  of, 

ii,  572. 
platinochloride,  rapid  reduction  of, 

ii,  284. 

platonitrite,  new,  ii,  213. 

plumbichloride,  ii,  523. 

selenio bromide,  ii,  318. 

separation    of    magnesium    from, 

ii,  46. 

silver  iodide,  ii,  69. 

tellurate,  ii,  161. 

telluribromide,  ii,  457. 

tellurichloride,  ii,  457. 

telluriodide,  ii,  457. 

tetracliromate,  ii,  528. 

tetroxide,  constitution  of,  ii,  413. 

trihaloids,  ii,  67. 

zinc  sulphate,  crystallography  of, 

Teans.,  356. 
Potassium-astrachanite,  ii,  276. 
Potatoes,  amount  of  starch  in  different 

varieties  of,  ii,  430. 

manuring,  ii,  593. 

migration  of  starch  in  the  tubers 

of,  ii,  485. 
Potential,  difference  of,  at  the  contact  of 

mutually  reacting  liquids,  ii,  149. 
differences  between  acids  and  bases, 

ii,  256. 

between   metals   and   bases, 

ii,  255. 

Precipitates,  estimation  of,  by  an  optical 

method,  ii,  294. 
Press  for  laboratory  use,  ii,  452. 
Pressure,    combination   of   oxygen    and 

hydrogen  by,  ii,  410. 


Pressure,     determination     of     melting 

points  under,  ii,  563. 

internal,  in  solutions,  ii,  447. 

osmotic,  ii,  513. 

relation     of    Volta    electromotive 

force  to,  ii,  256. 
Pressures,  "  corresponding,"  of  certain 

ethereal  salts,  Tkans.,  1244. 
Propane,     heat      of      combustion     of, 

ii,  444. 

properties  of,  i,  681. 

secondary  nitro-,  i,  242. 

triamido-,  i,  31. 

Propenyl  and  allyl  derivatives,  thermo- 
chemistry of  isomeric,  ii,  153. 
Propionylaldoxime,      modifications     of, 

Peoc,  1893,  77. 
Propionamide,  o-isonitroso-,  i,  503. 
Propionamidoacetophenone,  i,  531. 
Propionanilide,  o-bromo-,  i,  51. 
Propio-a-naphthalide,  a-bromo-,  i,  52. 
Propio-;8-naphthalide,  o-bromo-,  i,  52. 
Propionic  acid,  a-amido-,  behaviour  of, 

at  high  temperatures,  i,  132. 

i8-amido,  i,  631. 

a-bromo-,  action  of  alcoholic 

potash  on  the  anilide,  toluidides,  and 

naphthalides  of,  i,  51. 

preparation  of,  i,  65. 

diamido-,  and  its  derivative?, 

i,  686. 
a-dibromo-,  thermochemistrv 

of,  ii,  358. 
i8-dibromo-,  thermochemistrv 

of,  i,  625. 
molecular  weight  of,  in  the 

liquid  state,  Teans.,  1103. 
Propionic  anhydride,  specific  volume  and 

thermal  expansion  of,  Teans.,  286. 

chloride,  a,8-dibromo-,  i,  549. 

cyanide,  dimolecular,  i,  553. 

Propionitrile,  molecular   weight  of,  in 

the  liquid  state,  Teans.,  1104. 
Propionyl guanine,  i,  309. 
Propionylhydroxyethylic  cyanide,  o-di- 

chloro-,  i,  122. 
Propionylmalic  acid,  i,  500. 

anhydride,  i,  500. 

Z-Propionylmenthylamine,  i,  724. 
r-Propionylmentliylamine,  i,  725. 
Propionylorthamidobenzophenone, 

i,  48. 
Propionylorthotoluidide^      a-bromo-, 

i,51. 
Propionylparatoluidide,  a-bromo-,  i,  51. 
^-Propoxytoluenemetasulphonamide, 

i,  585. 
Propyl  methyl  ketone,  amido-,  i,  734. 
Propylacetylene  diiodide,  i,  2. 
Prop\  lamidophenol  and  its  acetyl  deri- 
vatives, i,  199. 
from  camphor,  i,  152,  199. 
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Pro;nlamine,  freezing  points  of  aqueous 
solutions  of,  Tkans.,  165. 

hydrates  of,  Teans.,  167. 

thionyl,  i,  504. 

Propylamines,  preparation  and  proper- 
ties of,  i,  249. 

Propylbenzene,  chloro-,  i,  562. 

critical  constants  of,  ii,  446. 

magnetic  rotation  of,  ii,  442. 

thermochemistry  of,  i,  562. 

Propylchloramine,  i,  296. 

Propylcinnamylpyrroline,  i,  227. 

Propyldichloramine,  i,  296. 

Propylene,  action  of  nitric  peroxide  on, 
Tkans.,  481. 

action    of    nitrosyl    chloride    on, 

Teans.,  480. 

heat  of  combustion  of,  ii,  444. 

symmetrical  tribromo-,  i,  1. 

Propylenediamine,  deriratives  of,  i,  79. 
Propylenediorthotolylcarbamide,  i,  80. 
Propylenediparatolylcarbamide,  i,  81. 
Propylenediphenylcarbamide,  i,  80. 
Propylenic    chloride,    chlorination    of, 

i,  449. 
Propylic  acetate,  vapour  pressure,  mole- 
cular volume,  and  critical  constants  of, 
Teans.,  1-.:22. 

alcohol,  depression  of  the  freezing 

point    of    acetic    acid    by.    Trans., 
1024. 

depression    of    the    freezing 

point  of  benzene  by,  Trans.,  1020. 

depression    of    the    freezing 

point  of  water  by.  Trans.,  1016. 

magnetic  rotation  of,  ii,  442. 

molecular  weight  of,  in  the 

liquid  state,  Teans.,  1102. 

chlorides,  bromination  of,  i,  449. 

■ )8-chlorGpropionate,  i,  688. 

diacetylglycerate,  Teans.,  1423. 

■ formate,  heat  of  vaporisation  of, 

ii,  446. 
■ vapour    pressure,    molecular 

volume,    and    critical    constants    ol", 

Teans.,  1211. 
— —  glycerate,     inactive     and     active, 

Trans.,  513. 

orthotoluate,  j3-amido-,  i,  533. 

paratolyl  ether,  7-chloro-,  i,  9. 

Propylideneacetic  acid,  i,  392,  689. 
Propylorthotoluamide,  )8-bromo-,  i,  532. 
o-Propylparaisopropyltoluene,  i,  163. 
Propylparatoluamide,  /8-bromo-,  i,  533. 
Propylpyrrolines,  i,  226. 
Protagon,  i,  234. 
Protamine,  reactions  of,  i,  536. 
Proteid,  amount  of,  in  single  red  blood 

corpuscles,  ii,  332. 

in  diet,  ii,  540. 

in  exudations   and  transudations, 

ii,  334. 


Protetd,  influence  of  sodium  chloride  on 
the  digestibility  and  assimilation  of, 
ii,  579. 

origin  of   fat  from,  in  the  body, 

ii,  327. 

reserve  of  asparagus  root,  ii,  431, 

Proteid-molecule,  presence  of  certain 
groups  in,  i,  645. 

Proteids,  behaviour  of,  towards  con- 
centrated hydriodic  acid,  i,  379. 

colour  reactions  of,  i,  615. 

crystallised  vegetable,  i,  380. 

—  filtration  of,  through  porcelain, 
i,  540. 

fractional     heat     coagulation     of, 

i,  59. 

heats  of  combustion  of,  ii,  59. 

nutritive  value  of,  ii,  540. 

of  egg  white,  i,  379. 

of  kidney  and  liver  cells,  ii,  133. 

of  linseed,  ii,  292. 

of  nervous  tissues,  ii,  478. 

of  spleen  and  thyroid,  ii,  425. 

of  the  crystalline  lens,  ii,  424. 

of  wheat,  i,  741. 

Protopine,  i,  490. 

Prunes,  CaKfornian,  analyses  of,  ii,  140, 

591. 
Pseudobrookite  as   a   sublimation  pro- 
duct, ii,  18. 
Pseud obutylenediamine,  derivatives   of, 

i,  79. 
Pseudocinchonidine,  i,  676. 
Pseudocinchonine,  i,  678,  738. 
Pseudocodeine,  salts  of,  i,  675. 
Pseudocumene,    critical    constants    of, 

ii,  446. 

magnetic  rotation  of,  ii,  442. 

Pseudocumeneazo-jS-naphttiol,    Teans., 

934. 
reduction  of  the  acetyl  derivative 

of,  Teans.,  934. 
Pseudohyoscyamine,  i,  491. 
Pseudoinulin,  i,  385. 
Pseudopelletierine,  i,  287. 
Pseudopelletierineoxime,  i,  287. 
Psetidoquinine,  i,  56,  737. 

salts  of,  i,  737. 

Pseudotropine,  derivatives  of,  i,  58. 
Psyllostearyi  alcohol,  i,  125. 
Ptilolite,  constitution  of,  ii,  77. 

from  Silver  Clitf,  Colorado,  ii,  77. 

Ptomaine  from    the   urine   in  cases  of 

eczema,  i,  614. 
Ptomaines,  i,  538. 
irom  the  urine  in  erysipelas  and 

puerperal  fever,  i,  183. 
Puerperal   fever,   ptomaines   from   the 

urine  in,  i,  183. 
Purpurin     from     Muhia     siJclciviensis, 

Teans.,  1158. 
Pus,  glycogen  in,  ii,  541. 
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Putrefaction,  action  of  light  in  prevent- 
ing, Thans.,  1109. 

in  the  intestines,  ii,  137. 

liberation     of     nitrogen     during, 

ii,  224. 

ptomaines     in    the    products    of, 

i,  538. 

Pyogenin,  i,  235. 

Pyosin,  235. 

Pjrazine,  i,  373,  734. 

derivatives  of,  Teans.,  1284, 1293. 

synthesis  of,  i,  612. 

Pyrazinecarboxylic  acid,  i,  373,  487. 
Pyrazinedicarboxylic  acid,  i,  373. 
Pyrazines,  i,  486,  612,  675,  729. 
Pyrazinetetracar  boxy  lie  acid,  i,  373. 
Pyrazinetricarboxylic  acid,  i,  487. 
Pyrazole,  iodo-,  i,  432. 

nitro-,  i,  432. 

preparation  of,  i,  432. 

Pyrazole-4-carboxylic  acid,  i,  432. 
Pyrazole-compounds,  i,  671. 
Pyrazole-derivatives,  i,  179. 
-■  from  unsaturated  acids  and 

hydrazines,  i,  229. 

new  synthesis  of,  i,  44. 

synthesis  of,  i,  61u. 

synthesis    of,    by    means    of 

ethylic  diazoacetate,  i,  439. 
Pjrazole-3  :  5-dicarboxyiic  acid,  i,  179, 

431,  674. 
Pyrazoles  from  unsaturated  acids  and 

liydrazines,  i,  231. 
Pyrazole-series,     some     acids    of     tlie, 

i,  673. 
Pyrazole  -3:4:5-  tricarboxylic      acid, 

i,  432. 
Pyrazoline,  i,  300. 

reaction,  i,  229. 

Pyrazoline-derivatives,      rearttions      of, 

i,  430. 
Pyrazohne-3  :  5-dicarboxylic  acid,  i,  430. 
Pyrazoline-3  :  4  :  5-tricarboxylic     acid, 

*i,  431. 
P>razolonaldehyde,  i,  428. 
Pyrazolone,  i,  180,  428,  729. 
— ^  -  derivatives  of,  i,  367,  729. 

from  ethylic  acetylenedicarboxyl- 

^  ate,  i,  611. 

from  ethylic  propiolate,  i,  610. 

isonitroso-,  i,  7ii9. 

4-isonitroso-,  i,  428. 

Pyrazolonecarbonylbenzalhydrazine, 

i,  367. 
Pyrazolonecarboxylic    acid,   isonitroso-, 

i,  367. 

silver  salt  of,  i,  367. 

Pvrazolone-3-carboxylic  acid,  i,  180, 
"729. 

hydrazide,  i,  180. 

Pyrazolone-4-parazotoluene,  i,  611. 
Pyridazolone,  i,  732. 


PyridazoIone-3-carbonylbenzylhydr- 
azine,  i,  732. 

Pyridazolone-3-carbonylhydrazine, 
i,  732. 

Pjridazolone-3-carboxylic  acid,  i,  732. 

Pyridine,  action  of  ammonium  hydrogen 
sulphate  on,  i,  411. 

action  of,  on  haloid  salts  of  cad- 
mium, i,  43. 

alkyl  iodides,  action  of  alkalis  on, 

i,  279. 

amido-,  i,  727. 

amido-    and    nitro-derivatives   of, 

i,  727. 

compounds  of,  with  lead  di-  and 

tetra-cblorides,  ii,  465. 

depression  of  the  freezing  point  of 

benzene  by,  Trans.,  1020. 

• depression  of  the  freezing  point  of 

water  by,  Tkans.,  1018. 

magnetic  rotation  of,  ii,  442. 

mercuriodide,  i,  376. 

molecular  weight  of,  in  the  liquid 

state,  Teans.,  1101. 

physiological  action  of,  ii,  544. 

Pyridine-bases  from  Messel,  action  of 
chloral  on,  i,  527. 

Pyridinecarboxylic  acids,  non-nitrogen- 
ous acids  derived  from,  i,  114. 

Pyridine-derivatives,  formation  of,  from 
unsaturated  acids,  Teans.,  259,  874. 

a-Pyridinuric  acid,  ii,  544. 

Pyridylglycerylcarboxylic  acid  and  its 
lactone,  i,  605. 

Pyrimidines  free  from  oxygen,  i,  735. 

Pyrites,  roasted,  estimation  of  sulphur 
in,  ii,  187. 

Pyrogallol  and  benzaldehyde,  condensa- 
tion of,  i,  472. 

antimonites,  i,  75. 

Pyromucamide,  derivatives  of,  i,  313. 

Pyromucic  acid,  /8-chloro-^-nitro-,  i,  314. 

^-chloro-(^-sidpho-,  i,  313, 

^-cbloro-)8-sulpho-,  i,  314. 

jSy-dichloro-^-sulpho-,  i,  314. 

Pyro phosphoric  acid  and  metaphos- 
phoric  acid,  separation  and  estimation 
of,  ii,  299. 

volumetric    estimation    of, 

ii,  597. 

Pyroselenites,      compounds      of,     with 

haloids,  ii,  318. 
Pyrosulpliochromic  hydroxide,  ii,  529. 
Pyrotartaric  acid,  ethereal  salts  of,  i,  252, 

307. 

etherification  of,  i,  251. 

thermochemistry  of,  ii,  109. 

acids,  dichloro-,  i,  142,  143. 

Pjroxene-group,  minerals  of  the,  ii,  130. 
Pyrroline,  action  of  propvl  alcohol  on, 

"i,  226. 
ferrocyanide,  i,  602. 
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Prrroline,  valency  of  nitrogen  in, 
*i,  727. 

Pjrroline-acids,  affinity  coefficients  of, 
i,  42. 

Pvrroline-derivatives,  basic  properties 
'of,  i,  002. 

Pyruvic  acid,  action  of  hydrogen  sulph- 
ide on,  i,  308. 

and  formaldehyde,   lactone 

from,  i,  628. 

■  derivatives  of,  i,  552. 

metachlorophenylhydrazone, 

Trans.,  871. 

parachlorophenylhydrazone, 

Trans.,  873. 

trichloro-,  i,  308. 

anilide,  i,  511. 


Quartz  boulder  in  Ohio  coal,  ii,  78. 

Quercetin  derivatives,  i,  413. 

Quercitrin,  composition  of,  i,  413. 

Quicklime,  inertness  of.  Trans.,  821. 

Quinaldine,  7-amido-,  i,  728. 

physiological  action  of,  ii,  585. 

Quinazoline,  /3^-dichloro-,  derivatives  of, 
i,  372. 

Quinazolines,  i,  49. 

Quinhydrone,  action  of  hydrogen  chlor- 
ide on,  i,  322. 

chloro-,  i,  322. 

derivatives  of,  Trans.,  1314. 

dibromo-.  Trans.,  1325. 

dichloro-,  Trans.,  1318. 

dichlorodibrorao-,     from      paradi- 

bromoquinone  and  paradichloroquinol, 
Trans.,  1327. 

from    paradichloroquinone 

and  paradibromoquinol,  Trans.,  1326. 

hexachloro-,  Trans.,  1322. 

octochloro-,  Trans.,  1323. 

tetrabromo-,    from    paradibromo- 

quinone.  Trans.,  1326. 

tetrachloro-,   from    metadichloro- 

quinone.  Trans.,  1319. 

from    paradichloroquinone. 

Trans.,  1321. 

Quinhydrones,  monochlor-,  attempts  to 

prepare.  Trans.,  1316. 
Quinic  acid,  rotatory  power  of  salts  of, 

i,  644. 
Quinidine  solutions,  rotatory  power  of, 

ii,  106. 
Quinine,  i,  676. 

appearance     of    fluorescence     in, 

Proc,  1893,  63. 

conversion    of,    into    isomerides, 

i,  56. 

double  salts  of,  i,  115. 


Quinine,  estimation  of,  in  cinchona 
barks,  ii,  310. 

estimation  of,  in  presence  of  other 

cinchona  alkaloids,  ii,  199. 

ethiodide,  isomeride  of,  i,  738. 

hydrobroraosulphate,  i,  116. 

hydrochloride,  action  of  hydro- 
chloric acid  on,  i,  676. 

hydrochlorophosphate,  i,  116. 

hydrochlorosulphate,  i,  116. 

hydriodosulphate,  i,  116. 

mercuriodide,  i,  376. 

methiodides,  i,  181. 

• sulphate,  analysis  of,  ii,  199. 

transformations  of,  i,  737. 

Quininic  acid  benzylbetaine,  i,  729. 

benzylobromide,  i,  729. 

ethobromide,  i,  729. 

methiodide  and  other  metho- 

salts,  i,  728. 

methylbetame,  i,  728. 

propobromide,  i,  729. 

Quinitol,  iodhydrin  of,  i,  255. 

Quinol,  action  of  light  on,  i,  642. 

action  of  sulphuric  acid  on,  i,  37. 

azo-derivatives  of,  i,  571. 

dibenzoate,    compound     of,    with 

aluminium  choride,  i,  508. 

nitro-,  and  its  derivatives,  i,  640. 

Quinoline,  2-amido-,  i,  670. 

1  :  4-amidobromo-,  i,  669. 

4  : 1-amidobromo-,  i,  669. 

4  : 1-amidochloro-,  i,  668. 

amido-derivatives  of,  i,  727. 

— —  ammonium  bases,  constitution  of, 
i,  177. 

and  its   derivatives,   physiological 

action  of,  ii,  585. 

argentocyanide,  i,  279. 

argento-haloids,  i,  279. 

1-bromo-,  i,  668. 

1-chloro-,  i,  668. 

constitution  of,  i,  603. 

1  :  4-dibromo-,  i,  669. 

1-iodo-,  i,  669. 

2-iodo-,  i,  669. 

3-iodo-,  i,  669. 

4-iodo-,  i,  669. 

mercuriodide,  i,  376. 

molecular  weight  of,  in  the  liquid 

state.  Trans.,  1101. 

2-nitro-,  i,  670. 

4  :  1-nitrobromo-,  i,  669. 

4  : 1-nitrochloro-,  i,  668. 

oxidation  of,  by  potassium  per- 
manganate, i,  44. 

piumbihaloids,  ii,  465. 

rules      as      to      substitution     in, 

i,  667. 

Quinoline-bases,  addition  of  chloral  to, 
i,  438. 

Quinoline-chloi*al,  i,  438. 
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Quinoline-derivatives,     appearance     of 

colour  in,  Peoc,  1893,  63. 

synthesis  of,  i,  532. 

Quinolinediazochloride,    1  : 4-chloro-, 

i,  668. 
Quinolinephenetoil,  i,  377. 
Quinolinephenetoildicarboxylic        acid, 

i,  377. 
Quinolinephenol,  i,  377. 
Quinolines,   conversion   of    the   indoles 

into,  i,  603. 
Quinoline-4-sulphonic    acid,    1-chloro-, 

i,  668. 
Quinolinic  acid,  action  of  nascent  hydro- 
gen on,  i,  176. 
Quinolinium  bases,  i,  365. 
Quinolone-derivatives,     formation     of, 

i,  115. 
Quinone,  dinitrodioxy-,  i,  699. 
halogen    derivatives   of,    Trans., 

1314. 
Quinone-derivatives,  conversion  of  para- 

into  ortho-,  Peoc,  1893,  13. 
Quinones,   action   of  bleaching  powder 

and  hypochlorous  acid  on,  i,  220. 
Quinonoid     compounds,    limitation    of 

colour  to  truly,  Peoc,  1893,  55. 


R. 


Rabbits,  power  of  digestion  and  absorp- 
tion of,  for  oats,  ii,  132. 

Eacemic  acid,  thermochemistry  of, 
ii,  109. 

EaflSnose,  action   of   boiling  water  on, 

estimation     of,    in    beet     sugar, 

i,  683. 

influence  of,  in  the  formation  of 

molasses,  i,  683. 

inversion  of,  i,  249. 

Eain,  combined  nitrogen  in,  ii,  548. 

water,  a  new  bacillus  in,  ii,  83. 

Eays,  determination  of  the  intensity  of, 
ii,  401. 

Eefraction,  atomic,  of  boron,  ii,  517. 

of  nitrogen,  ii,  254. 

constants    and    specific    inductive 

capacities,  ii,  505. 

of  phosphorus,  ii,  353, 

of  the  acids  of  phosphorus, 

ii,  354. 

index  of,  study  of  chemical  re- 
actions in  a  liquid  mass  by  means  of, 
ii,  201. 

molecular,  ii,  254. 

of    compounds    containing 

nitrogen,  ii,  401. 

of  liquid  oxygen,  ii,  353. 

Eefractions,  atomic,  of  the  elements, 
ii,  253. 


Eefractive  indices  of  liquid  oxygen, 
nitrous  oxide,  and  ethylene,  ii,  201. 

of  sulphuric  acid   solution?, 

Teans.,  99. 

power,     molecular,    for    infinite 

wave-length   of   organic   compounds, 
ii,  57. 

of  ethylenic  oxide,   Teans., 

488. 

of     hydrogen     peroxide, 

ii,  163. 

powers  for  a  ray  of  infinite  wave- 
length, ii,  505. 

Eefractometric  observations,  ii,  1. 

Eesin,  detection  of,  in  the  sizing  of 
paper,  ii,  148. 

estimation  of,  in  soap,  ii,  609. 

Resins  from  kamala,  Teans.,  985, 
989. 

terpen es  from,  i,  100. 

Resinotannol  and  its  derivatives,  i,  480. 

Resorcinol,  action  of  light  on,  i,  642. 

benzoate,  compound  of,  with  alum- 
inium chloride,  i,  508. 

condensation  of  monobasic  acids 

with,  i,  719. 

ketochlorides,  conversion  of,  into 

penteue  derivatives,  i,  319. 

Resorcinolbenzein,  i,  719. 

•     di-,    tetra-,    and     penta-bromo-, 

i,  719. 

dinitro-,  i,  719. 

Resorcinolcinnamylein,  i,  720. 

hexabromo-,  i,  720. 

Resorcinoldisazoparatoluonitrile,  i,  202. 
Resorcinolhydrocinnamyle'in,  tetra- 

bromo-,  i,  720. 

Resorcinolphenylacetein,  i,  720. 

pentabromo-,  i,  720. 

^  tetrabromo-,  i,  720. 

tetranitro-,  i,  720. 

Resorption,  influence  of  increased  or 
diminished  consumption  of  food,  and 
of  the  salts  added  to  food,  on, 
ii,  132. 

Respiration,  human,  absorption  of  oxy- 
gen and  formation  of  carbonic  an- 
hydride in,  ii,  20. 

in  fishes,  ii,  81. 

Respiratory  globulin  in  the  blood  of 
Chitons,  i,  60. 

interchange,   action   of   fatiguing 

muscular  work  on,  ii,  21. 

and  exerciser,  ii,  579. 

pigments,  i,  59. 

Retene,  action  of  the  compound  of 
benzoic  chloride  and  aluminium  chlor- 
ide on,  i,  579. 

Rhamnose,  birotation  and  hydrazone 
formation  of,  i,  126. 

fermentation  of,  with  a  leevolactic 

ferment,  TEA^s.,  1279. 
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Bhamnose,  molecular  weight  of,  ii,  406. 
— —  specific  rotatory  power  of,  i,  126, 
Rliodinol,  constitution  of,  i,  G61. 
Rhodium  cliloronitrate,  ii,  213. 
Ricinic  acid,  i,  456. 
Ricinole ic  acid,  action  of  sulphuric  acid 

on,  i,  455. 
Ricinosulphuric  acid,  i,  455. 
Rings,  five-membered,  i,  426. 
Rock  salt  from  Deesakna,  ii,  575. 
Rocks,  acid    eruptive,    constitution    of 

spherulites  in,  ii,  287. 

estimation    of    ferric    oxide    in, 

ii,  243. 

volcanic,  from    Gough's    Island, 

South  Atlantic,  ii,  539. 

Root  nodules  of  ^Zea^^M*  angustifoUus, 
physiological  meaning  of  the,  ii,  33. 

Rosaniline,  action  of  formaldehyde  on, 
i,  573. 

hydrochloride,  action  of  ammonia 

on,  i,  640. 

hydrocyano-,      constitution     of, 

i,  711. 

spectro-photometric   investigation 

of  the  salts  of,  i,  333. 

Rosaniline-group,  constitution  of  colour- 
ing matters  of  the,  i,  640. 

Rosanilines,  acid  salts  of,  i,  332. 

■ constitution  of,  i,  332. 

Rosindulines,  i,  333. 

Roseol,  i,  662. 

Roses,  oil  of,  Bulgarian  (Turkish). 
i,  662. 

ethyl  alcohol  in,  ii,  181. 

Rosin  oil,  examination  of,  ii,  350. 

jo-Rosotoluidine,  Teaxs.,  1396. 

Rotation,  optical,  alteration  of  the  sign 
of,  ii,  255. 

Rotatory  power,  influence  of  organic 
solvents  on,  ii,  562. 

of  a  substance  belonging  to  a 

homologous  series,  ii,  561. 

of  ethereal    salts   of   acidyl- 

tartaric  acids,  i,  73. 

of  valeric  and  gly- 
ceric acids,  ii,  561. 

• of  liquids,  influence  of  tem- 
perature on,  ii,  255,  354. 

variations  in,  i,  457. 

of    salts    of    the     diamines, 

ii,  105,  106. 

of  solutions,  ii,  106. 

powers      of      fenchylamine      and 

menthylamine  derivatives,  i,  725. 

Rottlerin,  Trans.,  979. 

action    of    acetic    anhydride     on, 

Teans.,  980. 

action  of  nitric  acid  on,  Teans., 

982. 

• decomposition     of,      with     fused 

alkalis,  Teajs's.,  981. 


Rottlerin,  oxidation  of,  by  hydrogen  per- 
oxide, Trans.,  982. 
Roussin's  salt,  ii,  211. 
Rubber  goods,  analysis  of,  ii,  399. 
Ruhla  sikkimensis,  colouring  principles 

of,  Trans.,  1157. 
Rubiadin,  Trans.,  973. 

constitution     of,     Teans.,     1137, 

1141. 
Rubiadinglucoside,  Teans.,  969. 
behaviour    of,     towards     phenyl- 
hydrazine,  Trans.,  1140. 

constitution     of.     Trans.,     1137, 

1140. 
Rubidium  arsenic  haloids,  ii,  572. 

aurobromide     and    aurochloride, 

ii,  68. 

borates,  ii,  460. 

■ cadmium  sulphate,  crystallography 

of.  Trans.,  407. 

cobaltous  sulphate,  crystallography 

of,  Teans.,  390. 

copper   sulphate,   crystallography 

of,  Teans.,  400. 

ferrous    sulphate,   crystallography 

of,  Tkans.,  367. 

flame-spectrum  of,  ii,  402. 

iodates,  ii,  68. 

iodotetrachloride,  ii,  68. 

lead  haloids,  ii,  524. 

magnesium     sulphate, 

graphy  of,  Teans.,  347. 

manganous      sulphate, 

graphy  of,  Teans.,  373. 

nickelous  sulphate,  crystallography 

of,  Teans,  382. 

permanganate,  ii,  324. 

salts,  preparation  of,  ii,  321,  414. 

pure,  preparation  of,  ii,  521. 

silver  iodide,  ii,  69. 

spectroscopic  estimation  of,  ii,  240. 

telluribromide,  ii,  457. 

tellurichloride,  ii,  457. 

telluriodide,  ii,  457. 

trihaloids,  ii,  67. 

zinc  sulphate,   crystallography  of, 

Teans.,  359. 
Ruthenium  chloride,  ammoniacal  deri- 
vatives of,  ii,  172. 

fused,      physical      properties     of, 

ii,  285. 
Rutile,  artificial  production  of,  ii,  173. 
Rye-dour,  detection  of  wheat  flour  in, 
ii,  250. 


S. 


"  Saccharin,"  detection  of,  ii,  606. 

detection  of,  in  beer,  ii,  504. 

Saccharose,     dextrose,     and     levulose, 
analysis  of  a  mixture  of,  ii,  99. 


crystallo- 
crystallo- 
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Safranine,  action  of  formaldeliyde  on, 

i,  573. 
Safranines,    relation    of,    to   ind alines. 

i,  613. 
Safrole,  thermochemistry  of,  ii,  154. 
Salicjladehyde,    condensation   of.    with 

|S-benzoylphenylhydrazine,  i,  86. 
detection  of  free  salicylic  acid  in, 

ii,  503. 
Salicylamidoxime,      dinitro-,      Teans., 

1352. 

nitro-,  Teans.,  1352. 

Silicylanilide,  bromo-,  i,  211, 
Salicylic  acid,  amido-,  i,  567. 

detection  Of,  ii,  503,  606. 

dibromo-,  i,  66. 

dinitrodibromo-,  i,  514. 

estimation  of,  in  presence  of 

phenols,  ii,  440. 
free,  detection  of,  in   salicyl- 

aldehvde    and    niethylsalicylic    acid, 

ii,  503. 
Salicylide,  i,  165. 
Salicylonitrile,  dinitro-,  i,  469  ;  Teans., 

1351; 

^—  nitro-,  i,  469  ;  Teans.,  1351. 

r preparation     and      nitration     of, 

Teans.,  1350. 

Saline  hydrates  and  analogous  com- 
pounds, dissociation  of,  ii,  364. 

Salt,  crude,  and  brines,  analysis  of, 
ii,  391. 

< double,  and  its  components,  solu- 
tion isotherms  of,  ii,  260. 

' solutions,    aqueous,    diffusion    in, 

ii,  265. 

aqueous,  hydrolysis  in,  ii,  448. 

• equilibrium  in,  ii,  363, 

' labile  conditions  of  equili- 
brium in,  ii,  447. 

rise   of,    in    bibulous   paper, 

ii,  109. 

Salts,  acid,  electrolytic  dissociation  of, 
ii,  365. 

> determination  of    the  electrolytic 

dissociation  of, ii,  364. 

diffusion   in  aqueous  solutions  of 

mixed,  ii,  565. 

dissociation  of,  into  their  ions  by 

water  of  crystallisation,  ii,  265. 

dissociation  ratio  of,  ii,  565. 

double,  dissociation  of,  in  solution, 

ii,  110. 

' — ^  — —  existence  of,  in  solution, ii,  450. 

number  of  saturated  solutions 

of,  ii,  449. 

ethereal,   behaviour    of,    at    high 

temperatures,  i,  512. 

influence  of  the  concentration  of 

the  ions  on  the  intensity  of  colour  of 
solutions  of,  in  water,  ii,  203. 

"  insoluble,"  solubility  of,  ii,  519. 


Salts,  soluble  in  water,  determination  of 
the  specific  gravity  of,  ii,  363. 

vapour  pressure  of  aqueo- alco- 
holic solutions  of,  ii,  154. 

Samarium,  fractionation  of,  ii,  323. 

simple  nature  of,  ii,  526. 

spectrum  of,  ii,  526. 

Sand,  estimation  of,  in  soils,  ii,  97. 

Sandmeyer's  reaction,  i,  150;  Peoc, 
1892, 199. 

Sanguinarine,  i,  490. 

Santalum  prcesii,  crystalline  substance 
from,  i,  666. 

a-Santigendilactone,  i,  664. 

Santogenene,  i.  111. 

Santones,  action  of  hydrochloric  acid  on 
the,  i,  425. 

Santonin,  i,  111,  112. 

action  of  phosphorus  pentachlor- 

ide  on,  i,  425. 

bromo-,  i,  112. 

constitution  of,  i,  364,  664. 

derivatives  of,  i,  425. 

fumaroid  and  maleinoid  structure 

of  some  derivatives  of,  i,  125. 

new  isomeride  of,  i,  526. 

Santoninoxime,  i,  363. 

and  its  acetyl  and  benzyl  deriva- 
tives, i,  664. 

Santoninoximic  acid,  i,  363. 

Santonins,  reduction  products  of,  i,  110. 

Santonone,  i,  110. 

Santononic  acid,  i,  110. 

a(jids,  oxidation  of,  i,  665. 

Santonous  acid,  new  isomeride  of, 
i,  526. 

S  iponins,  i,  424. 

Sarcolactic  acid  obtained  by  the  fer- 
mentation of  inactive  lactic  acid, 
Trans.,  1028. 

Sausages,  detection  of  cochineal  in, 
ii,  56. 

Scammonic  acid,  i,  423. 

Scammonin,  i,  423. 

Scammonolic  acid,  i,  424. 

Scolezite  from  Brazil,  ii,  423. 

Scoparin  and  its  derivatives,  i,  601. 

Scopoline  platinochloride,  crystalline 
form  of,  i,  739. 

Scorzonera  hispanica,  isolation  of  coni- 
ferin  from,  110. 

Sealing  wax,  analysis  of,  ii,  148. 

Secretion  in  the^  small  intestine, 
ii,  582. 

Seeds,  leguminous,  carbohydrates  in, 
ii,  139. 

Seleniobromides,  ii,  318. 

Selenium,  absorption  ot  hydrogen  selen- 
ide  by,  at  a  high  temperature, 
ii,  457. 

estimation  of,  ii,  318. 

Selenium-compounds,  ii,  318.  _ 
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Semidines,  ortlio-  and  para-,  i,  330, 

Senecio    Kampferi,    unsaturated    fatty 
acid  from,  i,  189. 

Senecioic  acid,  i,  189. 

Separations,   quantitative,   in    presence 
of  hydroxy  lamine,  ii,  500. 

Serpentine,  constitution  of,  ii,  78. 

Serum  of  blood   and   lymph,  diastatic 
action  of,  ii,  333. 

of  peptonised  animals,  gaseous  ten- 
sion in,  ii,  131. 

Sesame  oil,  Baudoin's  test  for,  ii,  197. 

Sesquiterpenes,  i,  101. 

Siaresinotannol,  i,  666. 

Siaresinotannylic  benzoate,  i,  666. 

Silica,  estimation  of,  in  clay,  ii,  300. 

reduction  of,  by  carbon,  ii,  532. 

volatilisation  of,  ii,  164,  460,  532. 

Silicates,  aromatic,  action  of  phosphorus 
oxychloride  on,  i,  74. 

estimation  of  alkalis  in,  ii,  436. 

estimation  of,  by  Deville's  method, 

ii,  491. 

ethereal,  catalytic  action  of  alum- 
inium chloride  on,  i,  62. 

Silicon,  action  of,  on  gold,  silver,  plat- 
inum, and  mercury,  ii,  474. 

chloride,  preparation  of,  ii,  10. 

estimation     of,      in      aluminium, 

ii,  48. 

estimation  of,  in  pig  iron,  ii,  435. 

new  modification  of,  ii,  372. 

tetrachloride,  molecular  weight  of, 

in  the  liquid  state,  Trans.,  1099. 

volatilisation   of,    in    the    electric 

arc,  ii,  508. 

Siik,  estimation  of,  in  fabrics,  ii,  611. 

Silver  acetylide,  preparation  of,  i,  121. 

action  of  ammonia  on,  ii,  207. 

action   of   hydrochloric   acid    on, 

under  pressure,  ii,  168. 

action  of  silicon  on,  ii,  474. 

action    of    various     solvents     on, 

ii,  207. 

and  the  alkali  metals,  double  haloids 

of,  ii,  69. 

behaviour  of,   in    alcohol  at    the 

critical  temperature,  ii,  259. 

chloracetate,   conditions    affecting 

the  decomposition  of,  ii,  266. 

chloride,  ii,  208. 

bromide,  and   iodide,   solu- 
bilities of,  ii,  520. 

dry,    action    of   light    on, 

ii,  462. 

diazobenzene,  i,  200. 

electrolytic  estimation  of,  ii,  94. 

electrolytic    separation    of,     from 

copper,  ii,  305. 

electrolytic    separation    of,    from 

lead,  ii,  496. 
,— —  gly cerate,  Teans.,  309. 


Silver  haloids,  disruption  of,  by  mechan- 
ical force,  ii,  69. 

hemisulphate,  ii,  115. 

nitrate,   action    of    dry   hydrogen 

chloride  on,  ii,  462. 

action  of  hydrogen  arsenide, 

antimonide,  and  phosphide  on, 
ii,  206. 

electrolysis  of,  in  a  vacuum, 

ii,  4. 

oxide,  action  of,   on   magnesium 

nitrate,  ii,  12. 

dehydration  of,  ii,  11. 

refining  of,  ii,  17. 

separation     of,     from      bismuth, 

ii,  493. 
separation   of,  from  lead,  ii,  492, 

493. 
solid   colloidal,   behaviour   of,   to- 
wards the  electric  current,  ii,  314. 
volatilisation  of,  in  the  electric  are, 

ii,  508. 
Silver-aluminium-bismuth  alloys,  ii,  416. 
Silver-aluminium-lead  alloys,  ii,  416. 
Silver-zinc-bismuth  alloys,  ii,  15. 
Silver-zinc-lead  alloys,  ii,  15. 
Slag,  basic,  estimation   of   calcium   in, 

ii,  241. 
estimation  of  phosphoric  acid 

in,  ii,  88,  238. 

valuation  of,  ii.  344. 

Slags,  crystallised,  from  Eaibl,  ii,  129. 
estimation  of  phosphoric  acid  in, 

ii,  597. 
estimation      of      phosphorus     in, 

li,  392. 
— —  estimation  of  sulphur  in,  ii,  89. 
Soap,  estimation  of  soda  in,  ii,  191. 
estimation  of  water  and  free  fatty 

matter  in,  ii,  198. 
Soaps,  estimation  of  resin  in,  ii,  609. 
Soda,  estimation  of,  in  soap,  ii,  191. 
from  the  alkaline  waters  of  Owen's 

Lake,  ii,  18. 
native,  deposits  of,  near  Laramie, 

Wyoming,  ii,  535. 
Sodalite,  synthesis  of,  ii,  19. 
Sodalite- group,  ii,  421. 
Sodalite-syenite  from  Montana,  ii,  538. 
Sodammonium,  action  of  carbonic  oxide 

on,  ii,  520. 

action  of  oxygen  on,  ii,  462. 

molecular  weight  of,  ii,  115. 

Sodium,  action  of  alcohol  on,  at  very 

low  temperatures,  ii,  113. 

and  potassium  chlorides,  rate  of 

evaporation  of  solutions  of,  ii,  64. 

direct  estimation  of,  by  means 

of  tartaric  acid,  ii,  598. 

antimonites,  ii,  171. 

carbonate  formation  of,  in  nature, 

ii,  165. 
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Sodium  carbonyl,  ii,  521. 
chloride,   dissociation   of,   in   pre- 
sence  of  heated  surfaces   of  porous 

clay,  ii,  316. 
■ freezing  point  of  dihite  solu- 
tions of,  ii,  263,  365,  447,  565. 
influence  of,  on  the  digestion 

and  assimilation  of  proteid,  ii,  579, 

580. 
dibromortho-xylenesulphonate, 

Proc,  1892,  213. 

ferrite,  ii,  169. 

flame,  spectrum  of,  ii,  402. 

gljcerate,     active     and     inactive, 

Teans.,  302. 
hydroxide,  action  of  sulphuric  acid 

on,  at  very  low  temperatures,  ii,  112. 

hydrates  of.  Trans.,  890. 

infra-red    emission    spectrum    of, 

ii,  58. 

iodotetrachloride,  ii,  68. 

metallic,  titration   of   acids  with, 

ii,  550. 

molybdoarsenates,  ii,  282. 

nitrate  and  ammonium  sulphate, 

relative    value    of,   as    manures    for 

barley  and  oats,  ii,  593. 
estimation    of    nitrogen    in, 

ii,  87. 
— —  nitrite,  estimation  of  nitrous  acid 

in,  ii,  43. 
oxalate,   action  of,    on  voluntary 

muscle,  ii,  480. 

perchromate,  ii,  471. 

peroxide,    use     of,     in     analysis, 

ii,  387  ;  Trans.,  1079. 

platinocyanide,  i,  541. 

propoxide,   action    of    iodine    on, 

i,  383,  682. 
separation    of     magnesium    from, 

ii,  47. 

silicates,  solutions  of,  ii,  166. 

sulphate,    magnetic     rotation     of 

solutions  of,  Trans.,  64. 
sulphide,  sulphite,  and  thiosulph- 

ate,   estimation   of,   in    the    glycerol 

from  soap  works,  ii,  348. 
thiosulphate,  action  of  potassium 

permanganate  on,  ii,  164. 

titauites,  crystallised,  ii,  125. 

Soil  and  nitrification,  ii,  486. 

effect  of  sterilisation  on  the  fixation 

of  nitrogen  by,  ii,  291. 
estimation    of    ferric     oxide     in, 

ii,  243. 
influence   of    the    distribution   of 

manures  in  the,  on  their  utilisation, 

ii,  141. 
power  of  propagation  of  leguminous 

bacteria  in  a,  ii,  32. 
reversion  of  soluble  calcium  phos- 
phate in,  ii,  431. 


Soils,  ammoniacal  fermentation  in, 
ii,  291. 

arable,     drainage     water     from, 

ii,  338. 

estimation   of   clay   and   sand   in, 

ii,  97. 
estimation  of  nitrogen  in,  ii,  601. 

estimation  of  nitrogen  in,  by  Kjel- 

dahl's  method,  ii,  43. 

estimation      of      phosphorus     in, 

ii,  489. 

influence    on    vegetation    of     the 

pressure  ot*  carbonic  anhydride  in  the 
air  of,  ii,  341. 

organic  constituents  of,  ii,  341. 

Solid,  dependence  of  the  solubility  of,  on 
its  melting  point,  ii,  366. 

Solid- solutions,  a  case  of,  ii,  73. 

Solubility,  influence  of  hydration  on, 
ii,  509. 

of  a  solid,  dependence  of,  on  its 

melting  point,  ii,  366. 

of  "  insoluble  "  salts,  ii,  519. 

Solution,  capillary  separation  of  sub- 
stances in,  Proc,  1893,  123. 

dissociation  theory  of,  ii,  565. 

existence  of  double  salts  in,  ii,  450. 

isotherms  of  a  double  salt  and  its 

components,  ii,  260. 

Solutions,  acid  or  saline,  relations  be- 
tween the  specific  gravity  of,  and  tlie 
molecular  weight  of  the  dissolved 
substance,  ii,  7. 

application  of  Raoult's  law  at  the 

boiling  points  of,  ii,  406. 

aqueous,    relations    between    the 

boiling  points  and  osmotic  pressures 
of,  ii,  260. 

salt,  diffusion  in,  ii,  265. 

temperature     of     maximum 

density  of,  ii,  60. 

volume  changes  in,  ii,  477. 

deviations  from  gaseous   laws   in, 

ii,  265. 

dilute,  of  electrolytes,  diffusion  of, 

ii,  155. 

of  sodium  chloride,  freezing 

point  of,  ii,  447,  565. 

influence  of  gravity  on  the  concen- 
tration of,  ii,  315. 

internal  pressure  in,  ii,  447. 

nature  of,  ii,  315. 

new   means   of    investigating   the 

nature  of  certain,  if,  566. 

non-electrolytic    dissociation    in, 

ii,  509. 

of  mixed  salts,  diffusion  in,  ii,  565. 

of  sodium  and  potassium  chlorides, 

rate  of  evaporation  of,  ii,  64. 
of  sulphuric  acid,  freezing  points 

of,  ii,  262. 
rotatory  power  of,  ii,  106. 
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Solutions,  salt,  hydrolysis  in  aqueous, 
ii,  448. 

labile  conditions  of  equili- 
brium in,  ii,  447. 

rise  of,  in   bibulous  paper, 

ii,  109. 

— —  thermodynamical   problems 

on  conditions  of  equilibrium  in,  ii,  363. 

saturated,    of  a  double  salt,  the 

number  of,  ii,  449. 

solid,  a  case  of,  ii,  73. 

strong,  properties  of.  Trans.,  998. 

supersaturated,       fornjation       of, 

ii,  509. 

the  hydrate  theory  of.  Trans.,  141. 

very    dilute,    freezing    points    of, 

ii,  263,  365,  366. 

weak,    cryoscopic    behaviour,    of, 

ii,  110. 

Solvents,  homogeneous  mixed,  elevation 
of  boiling  points  of,  ii,  260. 

melting  points  of,  as  the  inferior 

limit  of  solubilities,  ii.  111. 

organic,  influence  of,   on  rotatory 

power,  ii,  562. 

participation  of,  in  chemical  re- 
actions, ii,  367. 

Sparteine,  derivatives  of,  i,  232. 

Specific  gravities  of  the  elements  in  the 

.     periodic  system,  ii,  513. 

gravity  appai'atus,  ii,  264. 

of  acid  or  saline  solutions  and 

the  molecular  weight  of  the  dissolved 
substance,  relations  between,  ii,  7. 

of  ice,  ii,  7. 

of  liquids,  determination  of, 

ii,  264. 

of  salts  soluble  in  water,  de- 
termination of,  ii,  363. 

Specific  heat  of  boron,  ii,  404. 

of  carbonic  anhydride,  ii,  5. 

of    erythritol   and   mannitol, 

ii,  258. 

of  liquid  ammonia,  ii,  258. 

of  the  atoms,  ii,  59. 

of  water,  ii,  443. 

Specific  inductive  capacities  and  refrac- 
tion constants,  ii,  505. 

_ rotation  of  active  acids,  influence 

of  metals  on,  Trans.,  296. 

volumes   of   certain  paraiEns  and 

paraffin  derivativet",  Trans.,  z1^. 

— of  sulphur,  ii,  8. 

Spectra,  absorption,  of  chromium  com- 
pounds, ii,  313. 

of  copper  salts   in   solution, 

ii,  149. 

— : —  flame-,  of  some  metals,  ii,  402. 

of  aluminium,  indium,  and  thallium, 

ii.  313. 

■ of  easily  volatile  metals,  method  of 

observing;,  Trans.,  138. ,  .  ^^^.i 


for. 
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Spectra  of  the  flames  of  some  metallic 

compounds,  ii,  401. 
spark-,  of   the  elements,  physical 

character  of  the  lines  of,  ii,  2. 
ultra-red,   of    the   alkalis,   ii,   58, 

313. 
Spectrum,  absorption,  of  liquid  oxygen, 

ii,  353. 

analysis,  quantitative,  ii.  295. 

the   oxy-coal-gas   flame 

ii,  594. 

of  liquid  oxygen,  ii,  201. 

of  samarium,  ii,  526. 

of  thallium,  ii,  525. 

Sperm  oil,  analysis,  of,  ii,  310. 
Spbene.  artificial  production  of,  ii, 
Spherulites  in  acid  eruptive  rocks,  con- 
stitution of,  ii,  287. 
Spiegel,  siliceous,  analysis  of,  ii,  304. 
Spinal  cord,  prote'ids  of  the.  ii,  479. 
Spleen,  proteids  of  the,  ii,  425. 
Spring,    iodine,    in    Austrian     Silesi*, 

ii,  579. 
Spruce  oil,  659. 
Stachydrine,  i,  447,  679. 
Stacbyose,  estimation  of,  in  the  tubers 

of  Stachiis  tuherifera,  ii,  53. 

inversion  of,  i,  249. 

Stachys     tuherifera,    composition    and 

nutritive    value    of    the    tubers    of, 

ii,  225. 
organic  bases  in  the  tubers  of, 

i,  679. 
Standardisation    of    acid    and    alkaline 

solutions,  ii,  232. 
Stannic  acid,  combination  of  oxalic  acid 

with,  i,  625. 
Stannic  iodide,  solubility  of,  in  methyl- 

enic  iodide,  ii,  378. 
Stannite  from  the  Black  Hills,  Dakota, 

ii,  324. 
Starch,  action  of  hydrogen  peroxide  on, 

i,  384. 

amount  of,  in  different  varieties  of 

.     potatoes,  ii,  430. 

changes  of,  in  mashing,  i,  684. 

combination     of      iodine     with, 

i,  683. 
conversion  of,  into  sugar  by  means 

of  blood  serum,  i,  187. 

estimation  of,  ii,  249. 

— ^ —  formation  of  dextrose  from,  i,  4. 

hexanitro-,  i,  6. 

-^ liigher  nitro-derivatives  of,  i,  6.    . 

migration  of  the,  in  the  tubers  of 

potatoes,  ii,  485. 
non-crystallisable  products  of  the 

action  of  diastase  on,  i,  127. 

of  leaves.  Trans.,  604. 

of  the  leaf,  estimation  of.  Trans., 

.622. 
pentanitro-,  i,  6. 
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tarcli,  products  of  the  transformation 
of,  by  leaf -diastase,  Trans.,  634. 
soluble,  action  of  leaf-uiastase,  on, 

Trans.,  651. 

tetranitro-,  i,  6. 

Starvation,  physiology  of,  ii,  477. 
Stas  Memorial  Lecture,  Trans,,  1. 
Steam,  electrolysis  of,  ii,  5L5. 
Stearic  acid  hydrazide,  i,  332. 

solubility  of  the  lead  salt  of, 

in  ether,  i,  54S. 
Steel,  analysis  of,  ii,  499. 

estimation  of  aluminium  in,  ii,  49, 

243. 

estimation  of  carbon  in,  ii,  45,  491. 

estimation  of  chromium  in,  ii,  554. 

estimation  of  phosphorus  in,  ii,  43, 

44,  235,  392,  553,  596. 

passive  state  of,  ii,  16. 

Stellaria  graminea,  analysis  of,  ii,  593. 
Stereochemical  notation,  i,  195. 
Stereochemistry,  ii,  255. 

of  nitrogen,  ii,  157. 

ofunsymmetricalhydrazones,i,207. 

or  motochemistry  ?,  ii,  513. 

Stereoisomerides,  determination  of  the 

number  of,  i,  681. 
Stereoisomeri>:m  of  nitrogen  compounds. 

Trans.,  1069. 
Sterilisation  of  urine  by  light,  cause  of, 

Trans.,  1119. 
Stibiotantalite,  Trans.,  1076. 
Stilbene,  bromo-,  i,  342. 
conversion    of    derivatives    of    di- 

phenylti'ichlorethane  into,  i,  271. 

• dinitro-,  i,  697. 

formation  of,  i,  350. 

orthodichloro-,  i,  351. 

dichloride,  i,  351. 

thionyldiamido-,  i,  518. 

trichloro-,  i,  351. 

Sfilbenedisulphonic      acid,      dinitroso-, 

sahs  of,  i,  697. 
Stirrer  for  liquids,  ii,  452. 
Stomach,  absorption  from,  ii,  581. 

bacteria  of  the,  ii,  223. 

estimation  of  hydrochloric  acid  in 

the  contents  of,  ii,  86. 
occurrence  of  hydrochloric  acid  in, 

ii,  640. 
Stomach -contents,   occurrence    of    am- 
monia in,  ii,  177. 
Strontium  and  barium  bromides,  sepa- 
ration of,  by  means  of  amyl  alcohol, 

ii,  241. 
and   calcium    nitrates,    separation 

of,  by  means  of  amyl  alcohol,  ii,  241. 

arsenates,  ii,  274. 

bariuni  and  calcium,  separation  of, 

ii,  436. 
broraate,     decomposition     of,    by 

heat,  ii,  11. 
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Strontium  bromide,  accumulation  of,  in 
the  organism,  ii,  217. 

carbonate,  solubility  of,  ii,  520. 

detection     of,      in     presence     of 

calcium,  ii,  47,  92. 

flame-spectrum  of,  ii,  402. 

fluoride,  ii,  414. 

glycerate,     active     and     inactive, 

Trans.,  299. 

iodide,  action  of,  on  the  circulation, 

ii,  222. 

oxide,  action  of  a  high  temperature 

on,  ii,  167. 

• salts,  elimination  of  barium  from 

ii,  209. 

separation  of,  from  calcium,  ii,  301. 

sulphate,  solubility  of,  ii,  520. 

sulphite,  ii,  456. 

— —  zincoxide,  ii,  118. 
Structure,  change  of  colour  as  indicative 
of  change  of,  Proc,  1893,  55. 

optical  properties  as  indicative  of, 

Proc,  1893,  57. 
Strychnine  Isevo-phenyldibromo propion- 
ate, i,  94. 

nitrate,  the  hydrochloric  acid  test 

for,  ii,  397. 

oxidation  of,  i,  287. 

■  solutions,  rotatory  power  of,  ii,  106. 

Suberene,  i,  13. 

Suberone,  constitution  of,  i,  557. 
Succinamide,  oxy-,  i,  632. 
Succindi-/3-napthalide,  i,  99. 
Succinic  acid,  bromo-,  action  of  water 
on,  i,  192. 

•  chloro-,  an  active,  i,  250. 

dibromo-,  action  of  aniline  on, 

i,  564. 

action  of  paratoluidine 

on,  i,  565. 

■ estimation  of,  ii,  557. 

estimation    of,    in    alcoholic 

liquids,  i,  10. 

mesodiamido-,  i,  692. 

racemic  diamido-,  i,  693. 

solubility  of,  i,  10. 

sp.  gr.  of,  i,  11. 

acids,  dibiomo-,  i,  142. 

isomeric  diamido-,  i,  692. 

substituted,  anhydride  forma- 
tion in  the  case  of,  i,  693. 

anhydride,  allo-OjS-dichloro-,  i,  143. 

chloride,  oj8-dichloro-,  i,  143. 

Succinimide,  bromo-,  ij^SlO. 

bromyl-,  i,  305. 

chloryl-,  i,  192. 

^-Succinylphenylhydrazide,  i,  370. 
Sugar,  cane-,  action  of  boiling  water  on, 
i,  64. 

benzoate  from,  i,  116. 

compounds  of,  with  calcium 

oxide,  i,  451. 

54 
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Sugar,  cane-,  "spontaneous"  inversion 
of,  i,  547. 

conversion  of  starch  into,  by  means 

of  blood  serum,  i,  187. 

detection  of,  in  urine,  ii,  349,  610 

detection  of  small  quantities  of,  in 

urine,  ii,  349. 

effect  of  phosphate  manuring  on 

the  amount  of,  in  beet,  ii,  228. 

estimation  of,  ii,  52,  100,  248,  398, 

555,  601. 

estimation  of,  in  blood,  ii,  398. 

estimation   of,   in    cocoa  prepara- 
tions, ii,  100. 

estimation  of,  in  tomatoes,  ii,  555. 

estimation  of,  in  wine,  ii,  52. 

formation  of  hydrocyanic  acid  by 

the  action  of  nitric  acid  on,  i,  617. 

formation  of,  in  the  liver,  ii,  25. 

from  pear  pectose,  i,  248. 

grape-,  estimation  of,  ii,  248. 

in  muscle,  ii,  383. 

influence  of,  on  the  constitution  of 

milk  fat,  ii,  27. 

inversion  of,  by  feeble  acids,  ii,  62. 

inversion,  velocity  of,  in  presence 

of  acetic  and  lactic  acids,  ii,  112. 

milk-,  benzoate  from,  i,  186. 

physiological  action  of,  ii,  584. 

rate    of    inversion    of,   in    aqueo- 

alcoholic  solution,  ii,  160. 
II se  of  metaphosplioric  acid  to  re- 
move proteids  in  estimating,  in  milk, 
ii,  248. 
Sugars,  birotation  and  hydrazone  forma- 
tion of  some,  i,  125. 

characterisation  of,  i,  4. 

estimation  of,  by  means  of  Fehl- 

ing's  solution,  ii,  601. 
estimation     of     inorganic    consti- 
tuents in,  ii,  51. 

of  the  leaf.  Trans.,  659. 

physiological  action  of.  ii,  584,  585. 

rotatory  power  of,  i,  186. 

synthesis  of,  i,  125. 

Sulphamide,  ii,  268. 

Sulphanilic  acid  azoquinol,  i,  571. 

Sulphates,  action  of  ammonia  on,  ii,  118. 

action  of  sulphur  and  water   on, 

ii,  205. 
volumetric  estimation  of,  in  pot- 
able waters,  ii,  245. 

volumetric  estimation  of  sulphuric 

acid  in,  ii,  188,  240. 
Sulphides,   estimation    of    sulphur    in, 
ii,  186. 

mineral,   artificial   production    of, 

ii,  214. 
Sulphimide,  ii,  269. 
Sulphinic  acids,  nitro-,  i,  168. 
Sulphinolactones,  i,  458. 
Sulphites,  metallic  basic,  ii,  455. 


o-Sulphobenzoic    acid,    monammonium 

salt  of,  i,  715. 
Sulphoborite,  ii,  325. 
Sulphocamphvlic  acid,  i,   363  ;    Phoc, 

1893,  109. " 
7-Sulphonedibutyric  acid,  i,  9. 
Sulphonefluorescein,  i,  94. 
Sulphonephthaleins,  i,  94. 
Sulphones,  hydrolysis  of,  i,  458. 
Sulphonesulphinic  acids,  i,  458. 
Sulphonic  acids,  aromatic,  constitution 
of  the  iodides  of,  i,  269. 

chlorides,  action  of  heat  on,  Proc, 

1893,  ]30. 
Sulphur,  action  of,  on  charcoal,  ii,  571. 

action   of,    on    salts   of    polybasic 

acids  in  presence  of  water,  ii,  205. 

chloride,  molecular  weight  of,  in 

the  liquid  state,  Teans.,  1099. 

Eschka's  process  for  the  estimation 

of,  ii,  239. 

estimation  of,  ii,  89,  186,  187.  189, 

239,  389,  433,  551 ;  Teans.,  1080. 

estimation  of,  by  fusion,  influence 

of  the  sulphur  contained  in  coal  gas 
on,  ii,  239. 

estimation  of,  in  coal,  ii,  89,  187. 

estimation  of,  in  iron,  ii,  389. 

estimation  of,  in  minerals  by  aid 

of  sodium  peroxide,  Teans.,  1080. 

estimation  of,  in  organic  liquids, 

ii,  433. 
estimation    of,    in     organic    sub- 
stances, ii,  187,  433. 

estimation  of,  in  roasted  pyrites, 

ii,  197. 

estimation  of,  in  slag?,  ii,  89. 

estimation  of,  in  sulphides,  ii,  186. 

methods  of  estimating,  ii,  551. 

microchemical  detection  of,  ii,295. 

molecular  weight  of,  in  solution, 

ii,  511. 

plastic,     from     sulphur     vapour, 

ii,  455. 

specific  volume  of,  ii,  8. 

Sulphur-compounds,  boiling  and  melting 
points  of,  ii,  445. 

influence  of,  on  metabolism, 

ii,  288. 

organic,  i,  35. 

Sulphuric  acid,  action  of,  on  alkalis  at 
very  low  temperatures,  ii,  112. 

amide  and  imide  of,  ii,  268. 

and    its    aqueous    solutions, 

magnetic  rotation  of,  Teans.,  57,  59. 

carbonic   acid,   calcium,   and 

magnesium,  distribution  of  acids  and 
bases  in  a  solution  containing,  Teans., 
696. 

depression    of    the    freezing 

point  of  acetic  acid  by,  Teans., 
1026. 
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Sulphuric  acid,  estimation  of,  ii,  89, 145, 
188,  239,  240. 

freezing  points  of    solutions 

of,  ii,  262. 

gravimetric     estimation     of, 

ii,  145. 

molecular     volume     of,     in 

solution,  TuANS.,  102. 

poisoning,  ii,  335. 

production  of  hydrogen  per- 
oxide in  the  electrolysis  of,  ii,  108. 

refractive  indices  and  mag- 
netic rotations  of  solutions  of,  Teans., 
99. 

solutions,  density  and  com- 
position of,  ii,  61,  155. 

volumetric  estimation  of,  in 

alkali  sulphates,  ii,  89. 

volumetric    estimation  of,  in 

sulphates,  ii,  89,  188,  240. 

Sulphuric  anhydride  and  arsenious 
anhydride,  compounds  of,  ii,  66,  459. 

Sulphurous  acid,  estimation  of,  in  wine, 
ii,  189. 

anhydride,  absorption  of,  by  caou- 
tchouc, ii,  564. 

action  of,  on  oxy-salts,  ii,  115. 

— — conditions  of  the  absorption 

of,  by  calcium  oxide,  Teans.,  829. 

density,  &c.,  of,  ii,  516. 

Sulphuryl  chloride,  molecular  weight  of, 
in  the  liquid  state,  Teans.,  1099. 

holoxide,  ii,  413. 

peroxide,  ii,  413. 

Sundit«  from  Oruro,  Bolivia,  ii,  382. 

Sunflower  cake,  feeding  experiments  on 
cows  with,  ii,  328. 

Superphosphates,  soluble  phosphoric 
acid  in,  ii,  549. 

Surface  tensions  of  liquids  and  their 
chemical  constitution,  relation  be- 
tween, ii,  8. 

Surinamine,  i,  182. 

Svabite,  ii,  420. 

Synanthrin,  i,  618. 

Synovin  and  mucin,  ii,  330. 

Svnthesis,  chemical,  general  method  of, 
ii,  112,  451. 

Syntheses  with  aluminium  chloride, 
i,  718. 


Tagetes  glandulifera,  flowers  of,  i,  623. 
Talc,  rose-coloured  lime  and  alumina- 
bearing,  ii,  538. 
Tanacetene,  i,  107. 
Tanacetogendicarboxylic  acid,  i,  108. 

anhydride,  i,  108. 

Tanacetogenic  acid,  i,  107. 

'J  anacetoketocarboxylic  acid,  i,  107. 

Tanacetone,  i,  107. 


Tanacetophorone,  i,  108. 
Tanacetoxime,  i,  107. 

conversion  of,  into  1:3:  4-cymid- 

ine,  i,  78. 
Tanacetylamine,  i,  107. 
Tanacetylic  alcohol,  i,  107. 

chloride,  i,  107. 

Tannin,  estimation  of,  in  wine,  ii,  52, 
311. 

from  chestnut  bark,  i,  343. 

Tannin-indigo,  constitution  of,  i,  510. 
Tap  for  vacuum  desiccators,  ii,  453. 
Tar  from  the  bark  of  Popuhis  tremula, 

i,  454. 
Tartar    emetic,    stability    of    standard 

solutions  of,  ii,  600. 
Tartaric  acid,  detection  and  estimation 
of  lead  in,  ii,  557,  599. 

estimation  of,  in  a  mixture  of 

calcium  tartrate  and  malate,  ii,  558. 

'* formula  of,  i,  593. 

ketonic  compound  from,  i,  685. 

molecular  volumes  and  mole- 
cular rotations  of  ethereal  salts  of, 
Teans.,  527. 

■ oxidation  of,  in  presence  of 

iron,  Peoc,  1893,  113. 

rate  of   diffusion  of  dextro- 

and  leevo-rotatory,  ii,  316. 
Tartrates,  action  of  sulphur  and  water 

on,  ii,  205. 
Tartrylbenzalhydrazine,  i,  731. 
Tartrylhydrazine,  i,  731. 
Tea,  estimation  of  caffeine  (theine)    in, 
ii,  352,  608. 

influence  of,  on  artificial  digestion, 

ii,  540. 
Teeth,  fluorine  in,  ii,  81. 
Tellurium,  double  haloid  compounds  of, 
with  potassium,  caesium,  and  rubid- 
ium, ii,  457. 

properties  of,  ii,  205. 

Temperatures,  critical,  new  method  of 
calculating,  Teans.,  1107. 

of  liquids,  ii.  111. 

cryohydric,  ii,  512. 

low,  effect  of,  on  chemical  action, 

ii,  112. 

low,  formation  of  nitro-derivatives 

at,  i,  460. 

of  maximum  density  of  aqueous 

solutions,  ii,  60. 

of  reaction  and  heats  of  formation, 

relation  between,  ii,  152. 
Tennantite     from     Aspen,      Colorado, 

ii,  75. 
Tensions  of  vapours,  ii,  9. 
Teracrylic  acid,  constitution  of,  Teans., 

1330. 
Terbia,  complex  nature  of,  ii,  466. 
Terebenthene,    action     of     acetic     and 
formic  acids  on,  i,  358. 
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Terebenthenoaldehyde,  i,  3(J1. 
Tereplitlmlic    acid,    nitro-,    electrolytic 

reduction  of,  i,  567. 
Terpene-derivatives,  oxidation  of,  i,  596. 
Terpenes,  Peoc,  1893,  163. 

aldehydes  from,  i,  360. 

and  allied  compounds,  Trans.,  75. 

and  their  derivatives,  i,  277. 

dextro-,    in    Eussian     turpentine, 

valency  of,  i,  358. 

from  resins,  i,  100. 

series,  constitution  of  the  members 

of,  i,  276. 

orientation  in  the,  i,  359. 

oxidation  in  the,  i,  722. 

Terpenylic  acid,  constitution  of,  Tkans., 

1338. 

reduction  of,  Trans.,  1343. 

Terpenylphenylurethane,  i,  595. 
Terpinene,  oxidation  of,  Trans.,  294. 
Terpineol,  i,  595. 

methyl  ether,  i,  359. 

oxidation  of,  i,  596 

Terpinol,  oxidation  of,  Trans.,  1329. 
Terpinolene,  oxidation  of.  Trans.,  295. 
Terpylonic  acid.  Trans.,  1329. 
Tetrabenzoylpenterythritol,  i,  617. 
Tetracalcium  phospliate,  formation  and 

properties  of,  ii,  70. 
Tetracetamidotertiarybutvlbenzene, 

i,  636. 
Tetracetylarabinonitrile,  i,  294. 
Tetracetylethane,  i,  631. 
Tetraglycerol,  i,  617. 
Tetrahydrobenzene,  i,  255. 
A^-Tetrahydrobenzoic  acid,  i,  34. 
A"-Tetrahydrobenzoic  acid,  i,  33. 
Tetrahydrocarbazole,     preparation     of, 

i,  717. 
Tetrahydrocarveol,  i,  359. 
Tetrahydrocarvole,  i,  359. 
Tetralivdrodimethylphenometadiazine, 

1,  531. 
Tetrahydro-2'-ethylquinazoline,  i,  51. 
Tetrahydroisoquinoline,  i,  227,  528. 

nitroso-,  i,  528. 

■ tetrahydroisoquinolinedithiocaib- 

amate,  i,  529. 
Tetrahydroisoquinolylcarbamide,  i,  529. 
Tetrahydronaphthalene,  derivatives  of, 

i,  591. 
Tetrahydronaphthylene  chlorhy drin , 

i,  591. 

glycol,  i,  591. 

metaglycol,  i,  592. 

oxide,  i,  591. 

Tetrahydroparatolnic  acid,  i,  713. 
Tetrahydropheno-2'-methyl-4'-phenyl- 

metadiazine,  i,  49. 
1:3:  5-Tetrahydroplienyldimethylpyr- 

a/.ole,  i,  ]  78. 
Tetrahydro,2'-plienylqiunazolino,  i,  50. 


Tetrahydrophthalazine,  i,  733. 
Tetrahydroxyanthraquinolinequinone, 

i,  671. 
Tetrahydroxydibenzyldicarboxylic  acid , 

i,  588. 
Tetrahydroxydinaphthylmethane,  i,  222. 
Tetrahydro-xylene,  i,  525. 
Tetrahydroxyoctolactone,  i,  12. 
Tetraketones,  aromatic,  i,  169. 
Tetramethoxydihydrodiphthalyldi- 

imide,  i,  372. 
Tetramethoxydiphthalyl,  i,  588. 
Tetramethoxydiphthalylic      dibromide, 

i,  588. 
Tetramethoxydiphthalylimide,  i,  588, 
Tetramethoxydiphthalvliactonic       acid, 

i,  588. 
Tetrainethoxyhydrodiphthalyllactotiic 

acid,  i,  588. 
Tetramethoxyphenyldipiazine,    Tbans., 

1304. 
Tetram  ethyldiamidoazoxy  benzene, 

i,  509. 
Tetramethyldiamidobenzophenone, 

thermochemistry  of,  ii,  6. 
Tetraraethyldiamidodiphenylmethane, 

thermochemistry  of,  ii,  6. 
Tetramethyldiamidothiobenzophenone, 

thermochemistry  of,  ii,  6. 
Tetramethyldihydroxyheptamethylene, 

Trans.,'i17. 
Tetraraethylenecarboxylic      acid,      tri- 

brorao-,  i,  694. 
Tetramethylene-derivatives,  i,  693. 
Tetramethylenediamine,  action  of  nitrous 

acid  on,  i,  453. 
Tetram ethylenedicarboxyanil,  i,  694. 
Tetramethylenedicarboxylic  acid,  i,  693. 

dibromo-,  i,  694. 

Tetramethy  lenetetracarboxylic      acid , 

i,  693. 
Tetramethylethylene,  hydration  of,  i,  61. 
Tetramethylhomoindamine      thiosulpli- 

ate,  i,  77. 
Tetramethyloxetone,  i,  691. 
Tetramethyloxetonecarboxylic      acid, 

i,  690. 
Tetramethylphenyltriamidotriphenyl- 

methane,  i,  515. 
a-Tetramethylpiperazine,  i,  374. 
jS-Tetramethylpiperazine,  i,  374, 
Tetramethylsuccinic  acid,  i,  394. 
Tetramethyltolyltriamidotriphenyl- 

methane,  i,  516. 
Tetramolybdoperiodic     acid,    salts     of, 

ii,  123. 
Tetraphenyldipiazine,  Trans.,  1299. 
Tetraphenylenefurfuran,  Trans.,  772. 
Tetrasalicylide,  i,  166. 
Tetrazole-derivatives     from     diazotelr- 

azotic  acid,  i,  440. 
Tetrazylhydraziue,  i,  441. 
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Tetric  acid,  derivatives  of,  i,  690, 
Tetrolic  acid  diiodide,  i,  397. 
Tliallinm,  atomic  weight  of,  ii,  322. 

flame- spectrum  of,  ii,  403. 

method   of  obtaining  a  persistent 

spectrum  of,  Teans.,  139. 
silver  nitrate,  use  of,  for  separating 

minerals,  ii,  294. 
spectrum   of,    ii,    313,   402,    525 ; 

Teans.,  139. 

sulphite,  ii,  278,  456. 

volumetric  estimation  of,  ii,  92. 

Thallochlore,  i,  41. 

Thamnolia  vermicularis,  acid  from,  i,  277. 

Thamnolic  acid,  i,  727. 

Tlieine  and  caffeine,  identity  of,  Teans., 

195. 

estimation  of,  in  tea,  ii,  352,  608. 

Theobromine  and  caife'ine,  separation  of, 

ii,  60S. 
estimation    of,    in    cacao    beans, 

ii,  198. 

thermochemistry  of,  ii,  362. 

Thermal  expansion  of  certain  paraffins 

and  paraffin  derivatives,  Teans.,  273. 
of  li(iuids,  determination  of, 

Teans.,  262. 
value  of  the  three  acid  functions 

of  phosphoric  acid,  ii,  60. 
Thermochemistry  of  carbon  compounds 

of  mixed  functions,  ii,  6. 

of  chloracetic  acid,  i,  624. 

of  a-dibromopropionic  acid,  ii,  358. 

of  j3-dibromopropionic  acid,  i,  625. 

of  indigotin  derivatives,  i,  649. 

of    isomeric    allyl    and    propenyl 

derivatives,  ii,  153. 
of  levulinic,  pyrotartaric,  and  ra- 

cemic  acids,  ii,  109. 

of  monobromanilines,  i,  22. 

of  poljbasic  ure'ides,  ii,  360. 

of    substituted   benzenoid   hydro- 
carbons, i,  562. 

of  the  ions,  ii,  357. 

of  ureides,  ii,  358. 

of  uric  acid,  ii,  360. 

Thermodynamical   problems  on   condi- 
tions of  equilibrium  in  salt  solutions, 

ii,  363. 
Thermoelectric  phenomena  between  two 

electrolytes,  ii,  202. 
Tiiermometer,  air,   for   laboratory  use, 

ii,  357. 
mercurial,  for  temperatures  up  to 

550°,  ii,  443. 
Thiazine,  i,  44. 
Thiazolines,  i,  532. 
Thiazone,  i,  44. 
Thienylindole,  i,  168. 
Thiocarbamide,  constitution  of,  i,  341. 

thermochemistry  of  ii,  359. 

See  also  Thiourea. 


Thiocyanacetone,  i,  64,  188. 
Thiocyanates,  detection  and  estimation 
of,  in  ammonium  sulphate,  ii,  556. 

of    chromammonium   compounds, 

i,  290. 

reactions  of  ferric  salts  with,  i,  122, 

l^h,  289,  290. 

Thiocjanic,  hydrocyanic,  and  hydro- 
chloric acids,  estimation  of,  ii,  503. 

Thiohydantoin,  thermochemistry  of, 
ii,  362. 

Thionuric  acid,  ii,  361. 

Thionyl  bromide,  Peoc,  1893,  10. 

chloride,  molecular  weight  of,  in  the 

liquid  state,  Teans.,  1099. 

preparation  of,  i,  504. 

chlorides,  action  of,  on  acid  amides, 

i,  553. 

Thionylamines,  i,  504. 

of  the  aliphatic  series,  i,  504. 

of  the  aromatic  series,  i,  515. 

of  unsaturated  bases,  i,  702. 

Thionyldiethylhydrazone,  i,  249. 

Thiophen  of  crystallisation,  i,  406. 

Thiosemicarbazides,  stereoisomeric,  i,  26. 

Thiosulphates,  normal  metallic,  ii,  458. 

Thiourea,  action  of  a-bromopropionic 
acid  on,  Teans.,  818. 

action   of   dichloracetic    acid    on, 

Teans.,  816. 

action  of   trichloracetic    acid  on, 

Teans.,  818. 

and  some  haloid  derivatives  of  fatt}-^ 

acids,  action  between,  Trans.,  815. 

Thioureas,  substituted,  desulphurisation 
of,  Teans.,  318. 

Thiovanadates,  formation  of,  ii,  379. 

Thiuret,  i,  575. 

Thorium  and  uranium  dioxides,  iso- 
morphism of,  ii,  378. 

extraction  of,  ii,  532. 

preparation    of,    in     the    electric 

furnace,  ii,  473. 

sulphur  compounds  of,  ii,  574. 

Thrombosis,  cardiac  and  pulmonary, 
ii,  541. 

Thuja,  oil  of,  constituents  of,  i,  105. 

«-Thujaketonic  acid,  i,  106. 

j8-Thujaketonic  acid,  i,  107. 

Thujaketonic  acids,  constitution  of, 
i,  598. 

Thujone,  i,  106. 

action  of  bromine  and  of  bleaching 

powder  on,  i,  598. 

Thujylamine,  i,  106. 

Thymol,  compound  of,  with  aluminium 
chloride,  i,  508. 

dibromo-,  derivatives  of,  i,  316. 

in    the    ethereal    oil    of    Mo^vla 

Japonica,  ii,  181. 

titanate,  i,  257. 

Thyroid,  proteids  of  the,  ii,  425. 
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'J  iconine,  bromo-  und  dibromo-,  i,  287. 
Tiii;lic  acid,  brom-addiiive  products  of, 

i,  135,  188,  455. 

constitution  of,  i,  141. 

dibromide,  i,  13fi. 

index    to    the    literature   of, 

i,  10. 

preparation  of,  i,  135. 

Tin  and  gold,  compounds  of,  ii,  74. 

detection  of,  ii,  192. 

electrolytic  estimation  of,  ii,  94. 

estimation  of,  in  alloys,  ii,  95. 

lead,  antimony,  and  copper,  sepa- 

tion  of,  ii,  95. 

ore,  assay  o?,  ii,  501. 

products    of  the    action  of   nitric 

acid  on,  Trans.,  845. 

separation  of  lead  from,  ii,  437. 

slags,    decomposition    of,    by    the 

fluoride  method,  ii,  305. 

sulphite  ii,  456. 

volatilisation  of,  in  the  electric  arc, 

ii,  508. 
Tin-aluminium-bismuth  alloys,  ii,  415. 
Tin-copper-antimony  alloys,  analysis  of, 

ii,  242. 
Tin-iron  alloys,  ii,  211. 
Tin-lead-aluminium  alloys,  ii,  415. 
Tin-zinc-bismuth  alloys,  ii,  15. 
Tin-zinc-lead  alloys,  ii,  15. 
Tissues,   microchemical    localisation    of 

phosphorus  in  the,  ii,  135. 
Titanic  acid,  action  of  a  high  tempera- 
ture on,  ii,  167. 
■ combination    of    oxalic    acid 

with,  i,  625. 
Titaniferous  iron  ore  from    the  Breit- 

first,  ii,  382. 
Titanium  chloride,  m.  p.  of,  ii,  357. 

specific  gravity  of,  ii,  379. 

Titanium-compounds,  i,  257. 

Titration     apparatus     with     automatic 

zero  adjustment,  ii,  41. 
Tobacco,  analysis  of,  li,  504, 
chemical  changes  in,  during    fer- 
mentation, ii,  592. 
cured  by  the  leaf-cure  on  wire  and 

by    tlie    stalk    process,    analysis    of, 

ii*  547. 

plant,  chemistry  of  the,  ii,  38. 

smoke,  i,  22(5. 

stalks,  analysis  of,   when  cut  and 

after  curing,  li,  592. 
Tolane,  orthodichloro-,  i,  351. 

dichloride,  i,  351. 

Tolazone,  i,  733.- 

diamido-,  i,  733. 

dioxide,  i,  733. 

Tolidine,  thionyl-,  i,  518. 
Toluamide,  metanitro-,  i,  212. 
Toluene,  action  of  plieuylthiocarbimide 

on,  ij  154. 


Toluene,  action  of  propylic  bromide  and 
aluminium  chloride  on,  i.  562. 

aziiuido-,  oxidation  of,  i,  375. 

4  :  5-chloramido-,  i,  340. 

critical  constants  of.  ii,  446. 

dinitrochloro-,  i,  15. 

electrolytic  reduction  of,  i,  560. 

—  magnetic  rotation  of,  ii,  442. 

metachloro-,  m.  p.  of,  ii,  357. 

nitration  of,  at  low  temperatures, 

i,  469. 

— —  ortho-     meta-     and     para-bromo, 
m.  p.  of,  ii,  357. 

orthochloro-,  m.  p.  of,  ii,  357. 

■ preparation  of,  i,  150. 

orthiodoso-,  i,  257. 

orthiodoxy-,  i,  257. 

ra.  p.  of,  ii,  357. 
action    of   alkalis 


on, 


parachloro-, 
paranitro-, 

i,  697. 

pariodoso-,  i,  256. 

pariodoxy-,  i,  257. 

trichloro-,  m.  p.  of,  ii,  357. 

a-trinitro-,  preparation  of,  i,  14. 

Tolueneazocatechol,  i,  410. 
o-Toluene-a-azonaphlhalene,  i,  276. 
o-Tolueneazo-,8-naphthol,   reduction    of 

the    acetyl-derivatives     of,     Tkanst., 

929. 
^-Tolueneazo-^S-naphthoI,   reduction    of 

the     acetyl-derivatives     of,     Tbans., 

925. 
m-Tolueneazophenetoil,     reduction     of, 

i,  330. 
o-Tolneneazophenetoil,     reduction      of, 

i,  330. 
^-Tokieneazophenetoil,     reduction     of, 

i,  330. 
Toluentdicarboxylic       acid      [1:2:6], 

i,  593. 
^-Toluenehydrazobenzoic  acid,  i,  47. 
o-Toluene-a-hydrazonaphthalene,  i  276. 
jo-Tolueneorthazobenzoic  acid,  i,  47. 
Tolueneparasul  phonic      acid,      2  :  6-di- 

nitro-,  reduction  of,  i,  603. 

nitramido-,  i,  603, 

Toluenesulphonic  acid,  paranitro-,  action 

of  alkalis  on,  i,  697. 
Toluene-2-sulphonic    acid,    4:5-chloro- 

nitro-,  i,  339. 

4-nitro-,  salts  of.  i,  270. 

Toluenesulphonic  acids,  amido-,  afHni'y 

coefficients  of,  ii,  450, 
o-Toluic  acid,  action  of  phenylhydrazine 

on,  Pboc,  1892,  220, 

dichlor-,  i,  580, 

dinitrochlor-,  i,  581. 

nitrochlor-,  i,  581. 

parachlor-,    and    its    deriva- 
tives, i,  580, 
J9-Taluic  acid,  2  :  6dinitro-,  i,  604. 
hydrobromide,  i,  378. 
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;t?-Toluic  acid,  iodoso-,  i,  581. 
and    iodoxy-derivatives 

of,  i,  581. 

nitro-,  i,  581. 

metiodo-  and  ortbiodo-,  i,  581. 

acids,  hydrogenised,  i,  713. 

Toluidides  which  exist  in  two  modifica- 
tions, i,  511. 
m-Toluidine,  thionyl-,  i,  516. 
o-Tolnidine,  4  :  5-chloronitro-,  i,  580. 

hydrogen  malate,  i,  265. 

parachloro-,  i,  699. 

^-Toluidine  hydrogen  malate,  i,  264. 

oxidation  of,  Trans.,  1395. 

thionyl-,  and  its  derivatives,  i,  516. 

jt>-Toluidineazoquinol,  i,  571. 
o-Toluidines,        metaniidodialkylortho-, 

and  their  conversion  into  methylene- 

blue  dyes,  i,  75,  77. 

paramidoalkyl-,  i,  265. 

Tohiidinesuli^honic  acids,    alkyl-deriva- 

tives  of,  i,  584. 
o-Toluonitrile,  chlor-,  i,  580. 

nitrochloro-,  i,  581. 

Tohiquinoline  chloral,  i,  438. 
Toluquinone,  action  of  hydrogen  chloride 

on,  i,  322. 
chlorine     and    bromine     additive 

products  of,  i,  320. 
Toluquinonediparatolylimide,      Trans., 

1409. 
Toluquinoneditolylimide,      amido-, 

Trans.,  1397,  1400,  1406. 
Toluquinoneparatolylimide,      amido-, 

Trans.,  1401. 
j9-Toluyl  cyanide,  i,  159. 
Toh;ylenediamine,  chloro-,  i,  15. 
m-Toluylenediamine,  thionyl-,  i,  518. 
Tolyl  diazoimides,  i,  705. 
Tolyl  isopropyl  ketone,  i,  162. 
o-Tolyl  iododichloride,  i,  257. 
^-Tolyl  iododichloride,  i,  256. 
phenyl     ketone,     hydrazone      of, 

i,  208. 
o-Tolylacrylamide,  i,  696. 
jo-Tolylacrylamide,  i,  696, 
Tolylamidophenylamine,  dinitro-,  i,  15. 
Toiylbenzimidopbenyl  ether,  i,  409. 
Tolyldiamidonaphthalene,  i,  276. 
o-Tolyl-o7-diketo-)8^-dimethylpiper- 

azines,  isomeric,  i,  51. 
jo-Toiyldimethylpyrimidine,  i,  735. 
j!?-Tolyldimethylqumolinethiocarbamide, 

i,  605. 
o-Tolylfumaramide,  i,  265. 
;?-Tolylfumaramide,  i,  264. 
o-Tol,ylhydrazine,  bromination  of,  i,  705. 

parabromo-,  i,  705. 

p-Tolylhydrazine,  bromination  of,  i,  705. 

bromo-,  i,  705. 

l-;3-Tolylindazole,  i,  47. 
Tolylisopropylcarbinol,  i,  162. 


Tolyllevulinic  acid,  )8-thio-,  i,  36. 
jo-Tolylmalamic  acid,  i,  264. 
a-Tolylmalamide,  i,  265. 
j9-Tolylmalamide,  i,  264. 
j9-Tolylmalimide,  i,  264. 
Tolylmethylamines,    actiou    of    thionyl 

chloride  on,  i,  703. 

thionyl-,  i,  703. 

Tolylorthopiperazone,  i,  705. 
o-|ii-Tolyloxazoline,  i,  532. 
^-/i-Tolyloxazoline,  i,  533. 
/x-o-Tolylpenthiazoline,  i,  427. 
/u-p-Tolylpenthiazoline,  i,  427. 
Tolylphenylamine,  dinitro-,  i,  15. 

nitro-,  i,  340. 

Tolylphenylaminesulphonic  acid,  nitro-, 

salts  of,  i,  340. 
o-Tolylphenylbenzenylamidine,  i,  20  4-. 
a-Tolylphenylformazyl    methyl    ketone, 

i,  159. 
l-^-Tolyl-5-phenylpyrazole-3-carboxvlic 

acid,  i,  610. 
^-a-Tolylphenylthiosemicarbazide,  i,  27. 
o-Tolylpiperazine,  diamido-,  i,  54. 
;?-Tolylpiperazine,  diamido-,  i,  54. 
jo-Tolylpropionic  acid,  )8-tlno-,  i,  35. 
p-Tolylsulphoneanilide,  i,  416. 
^-Tolylsulphone-ethylanilide,  i,  416. 
jo-Tolylsulphoneraethylanilide,  i,  416. 
Tolylsulphoneoxysulphobenzide,  i,  416. 
o-Tolylthiazoline,  i,  534. 
Tomatoes,  composition  of  the  stems  and 

leaves  of,  ii,  224. 

estimation  of  sugar  in,  ii,  555. 

presence    of    boron,  copper,    and 

lithium  in,  ii,  225. 
Tourmaline,  formula  of,  ii,  422. 
Toxic  action  of    aromatic    compounds, 

influence  of  the  carboxyl  group  on, 

ii,  178. 

of  expired  air,  ii,  223. 

Toxicity     of     certain     mineral     salts, 

ii,  179. 
Toxicological  analysis,  examination  for 

metals  in,  ii,  598. 
Trehalase,  i,  451. 
Trehalin,  i,  496. 
Trehalose,  occurrence  of,  in  the  fungi, 

ii,  337. 
Trehalum,  i,  496. 
Train  oil,  recognition  of  paraffin  and 

lubricating    oil   in   the   distillate   of, 

under  pressure,  i,  493. 
Transfusion,  some  results  of,  ii,  22. 
Transparency,  radiant,  measurement  of, 

ii,  401. 
Transudations,  proteids  in,  ii,  334. 
Triacetyldibromogallic  acid,  i,  643. 
Triacetylethane,  unsymmetrical,  i,  623. 
Triacetylpentaglycerol,  i,  617. 
Triazoledicarboxylic      acid      [1:2: 3], 

i,  375. 
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Triberizamide,  i,  29. 
Tribenzenesulplionetrimethylenetri- 

imide,  i,  714. 
Tribenzoyldibromogallic  ncid.  i,  643. 
Tribenzojlpentagljcerol,  i,  617. 
Tribenzylamine,  preparation  of,  Teans., 

1311. 
Tricarbon-nuclei,    action     of     zinc    on 

bromo- derivatives  of,  i,  1. 
Trichosanthin,  i,  42. 
'JVicinnamaltetraureide,  i,  646. 
Tricinnamylaraine,  i,  570. 
Trietliylamine,  freezing  points  of  aqueous 

solutions  of,  Teans.,  162. 

hydrate  of,  Teans.,  162. 

velocity  of  the  reaction  of,  wiili 

ethylie  iodide,  ii,  510. 
Trihydriodocinchonidine,  i,  231. 
Trihydroxyanthraquinolinequinone, 

i.  671. 
Trihydroxyaurin  from  catechol,  i  274. 
Trihydroxymethylisocarbostyril,  i,  367. 
Trihydroxymethylisocouraarin,  i,  366. 
Trihydroxymethylisoquinoline,  i,  367. 
)8-Trihydroxynaphthoic  acid,  i,  475. 
Trimesic  trihydrazine.  i,  180. 
Trimethylamine,    action    of    secondary 

caprylic  iodide  on,  i,  7. 
freezing  point  of  aqueous  solutions 

of,  Teans.,  152. 

hydrates  of,  Teans.,  154. 

Trimethylbenzimidazole      [2:2':  3'], 

i,  433. 
Trimethylcarbincarbinol,  i,  543. 
Trimetliylcarbinol,      preparation      of, 

i,  622. 

specific  volume  and  thermal   ex- 
pansion of,  Teans.,  278. 

Trimethylene  chlorobromide,  derivatives 

of,  i,  8. 
dichloro-,  heat  of  combustion  of, 

ii,  5. 

heat  developed  by  the  union   of 

bromine  with,  ii,  444. 

heat  of  combustion  of,  ii,  444. 

Trimetbylenediamine,  /8-chloro-,  i,  31. 
Trimethylenediphthalimide,     )3-cbloro-, 

i,  31. 

Trimethylenedisulphone,  i,  459. 
Trimethyleneglycol    diparatolyl    ether, 

i,9. 
Trimethylethylamine,  i,  543. 
Trimetliylethylene,  i,  543. 

action    of    nitrosyl    chloride    on, 

Teans.,  482. 

behaviour  of,  with  zinc  chloride, 

i,  382. 
formation  of  amylic  salts  by  the 

action  of  acids  on,  i,  449. 
Trimethyletbylic  salts,  i,  543. 
/3-Trimethylethylidenelaotic  acid,  action 

of  sulphuric  acid  on,  i,  71. 


Trimethylliydroxytetrahydronaphthyl- 

ammonium  hydroxide,  i,  592. 
Trimethylmethane,  specific  volume  and 

thermal  expansion  of,  Tbans.,  276. 
Trimethylphloroglucinol,  bromo-,  i,  21. 
Trimethyltetrahydroquinoline,  i,  227. 
Trimethyltrimethylenedisulphonesulph- 

ide,  i,  684. 
Trimethylxanthine,      derivatives      of, 

i,  375. 
Trioxy sparteine     and     its    derivatives, 

i,  232. 
Triphenylacetonitrile,    preparation    of, 

i,  589. 
Triphenylbenzene,  i,  220. 
Triphenylcarbinol,       preparation       of, 

i,  589. 
Triphenyl-Ag-ketotetrahvdrobenzene 

[3:4:5],i,  419. 
Triphenylmethane,  solubility  of,  in  benz- 
ene, i,  273. 
Triphenylmethane-series,  colouring  mat- 
ters of  the,  i,  472. 
Triphenyloxazole,  Teans.,  474. 
Triphenylphenol,  i,  219. 
Triphenylpiperazine,  i,  428. 
Triphenylpyrazolecarboxylic  acid 

[l:4:5:3],i,  610. 
Triphenyltetrahydropyrazine,    prepara- 
tion of,  i,  428* 
Triplienylthiosemicarbazide,  i,  29. 
Triphenylvinylalcohol.  i,  718. 
Triphloroglucide,  i,  718. 
Triphloroglucinol  chloride,  i,  718. 
Triphthalimidepropaoe,  i,  31. 
Tripropylamidoacetic  acid,  i,  554. 
Triskaidecanic  acid,  amido-,  and  its  de- 
rivatives, i,  552. 
a-Trithioaldehyde,  behaviour  of,  in  the 

organism,  ii,  289. 
Tri-/>-toluylenetriamine,  Teans.,  1395. 
Trona,  artificial,  ii,  577. 
TropcBolum   mcjus,  sugars   of,  Teans., 

661. 
a-Tropine,  i,  426. 
Tropine,  formula  of,  i,  537. 
;8-Truxinic  acid,  derivatives  of,  i,  418. 
y-Truxillic  acid,  derivatives  of,  i,  419. 
^-Truxillic  acid,  i,  58. 
Truxillic  acids,  constitution  of,  i,  418. 
Tuberculin,    Koch's,    constituents     of, 

i,  234. 
Tunicin,  i,  380,  497. 
Tungstates,   preparation   of,  free   from 

molybdenum,  ii,  125. 
Tungsten,  action  of   oarbonyl   chlorid- 
•   and  of  sulphur  chloride  on,  ii,  574. 

actio Q  of,  on  solutions  of  silver, 

gold,  &c.,  ii,  170. 

and  iron,  crystalline  alloy  of,  ii,l70. 

preparation  of,  in  the  electiic  fur- 
nace, ii,  471. 
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Tungstic  anhydride,  compounds  of,  with 

alkali  oxalates,  i,  457. 
Tungstous    oxide,    ass^ociation    of,    with 

cohimbous  oxide,  ii,  531. 
Tungstyl    chloride,    action    of    gaseous 

ammonia  on,  ii,  531. 
Turacin,  i,  184. 
Turacoporphyrin.  i,  184. 
Turacoverdin,  i,  184. 
Turkey  red  oil,  i,  455. 
Turnip  salad,  analyses  of,  ii,  293. 
Turpentine,  oil  of,  American,  i,  591. 

constitution  of,  i,  276. 

. ■ French,  action  of  picric  acid 

on,  Traxs.,  1388. 

. oxidation  of,  Teans.,  1327. 

Russian,    valency   of    the   dextro- 

terpenes  in,  i,  358. 
Turpethic  acid,  i,  4:i4. 
Turpethin,  i,  424. 
Turpetb.ole,  i,  4^4. 
Turpetholic  acid,  i,  424. 


u. 


Tj'exine,  i,  119. 
U  tidecaglyceryl,  i,  544. 
Cramide,  thermoche?nistry  of,  ii,  361. 
Uranium  acetate,  action  of  carbonic  an- 
hydride on,  in  sun-light,  ii,  483. 

colorimetric    estimation   of   small 

quantities  of,  ii,  555. 

dioxide  and  thorium  dioxide,  iso- 
morphism of,  ii,  378. 

preparation     and     specific 

gravity  of,  ii,  378. 

preparation  of,  ii,  283. 

volatilisation  of,  in  the  electric  arc, 

ii,  501. 
Uranyl  sulphites,  ii,  456. 
Urea,  estimation  of,  ii,  146,  310,  560. 

Hiifner's    method    of    estimating, 

ii,  560. 

in  the  blood  of  birds,  ii,  581. 

Ureides,  polybasic,  thermochemistry  of, 
ii,  360. 

thermochemistry  of,  ii,  358,  360, 

.      362. 

iS-Ureidopropionic  acid,  i,  632. 
Urethane,  derivatives  of,  i,  128. 
Uric  acid,  estimation  of,  ii,  558. 

estimation     of,    in     urine, 

ii,  101,  395. 

formation  of,  ii,  428. 

in  the  organism,  ii,  384. 

physiological      action      of, 

ii,  585. 
solutions,  behaviour  of,  when 

exposed  to  air,  ii,  558. 
thermochemistry  of,  ii,  362. 


Urinary  carbohydrates,  relation  of,  to 
humous  substance,  ii,  82. 

colouring  matters,  i,  539. 

hsematoporphyrin,  ii,  480. 

Urine,  action  of  light  on.  Trans.,  1112. 

cafbamic  acid  in,  after  ingestion  of 

lime,  ii,  333. 

cause  of  the  sterilisation  of,  by  light, 

Teans.,  1119. 

chromic    acid    as    a    reagent    for 

albumin  and  bile  pigments  in,  ii,  20(>. 

conditions  which  favour  the  form- 
ation of  hydrogen  peroxide  in, 
Tbans.,  1115. 

detection  of  albumin  in,  ii,  399, 610. 

detection    of    bile    pigments    in, 

ii,  398. 

detection  of  lead  in,  ii,  600. 

detection    of    sugar    in,    ii,    349, 

610. 

estimation  of  diamines  in,  ii,  145. 

estimation  of  mercury  in,  ii,  438. 

estimation  of  nitrogen  in,  ii,  343. 

estimation  of  uric  acid  in,  ii,  lul, 

395. 

foetal,  ii,  428. 

formation   of    hydrogen   peroxide 

in   urine   exposed   to   light,    Teans., 

1110. 

horse's,  the  phosphates  of,  ii,  30. 

human,  crystalline  globulin  occur- 
ring in,  ii,  290. 
in  Bright's  disease,  transformation 

of  the  albumin  of,  ii,  30. 
in  cases  of  eczema,  ptomaine  froni, 

i,  614. 
in  erysipelas  and  puerperal  fever, 

ptomaines  from,  i,  183. 

lactic  acid  in,  ii,  136. 

normal,     the     carbohydrates     of, 

ii,  542. 

pentoses  in,  ii,  100. 

production  of  hydrogen  sulpliido 

and  methyl  mercaptau  by  a  bacteriuiu 

in,  ii,  335. 

source   of    error   in   the    estinia- 

tion  of  phosphoric  acid  in,ii,  99. 

uroerythrin  and  hsematoporpiivnn 

in,  ii,  178. 

volumetric  estimation  of   phenol 

in,  ii,  100. 

Urobilin,  ii,  428,  538. 

pathological,  i,  538. 

Urobilinogen,  i,  538.  " 
Uroerythrin  in  urine,  ii,  178. 
Urson  and  its  derivatives,  i,  601. 


V. 

Yaouum  desiccators,  tap  for,  ii,  453. 
Valeramide,  isonitro-,  i,  503.    •  ■ 
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Valeric;  ackl.active,  preparation  of,  from 
fusel  oil,  Tbans.,  1130. 

a-amidoxyl,  i.  503. 

)8-bromo-,  i,  689. 

molecular  weight   of,  in  the 

liquid  state,  Trans.,  1103. 

rotatory    power   of    ethereal 

salts  of,  ii,  561. 
7-Valerolactone-7-acetic  acid,  i,  130. 
Valeronaphthalide,  Proc,  1893,  8. 

dinitro-,  Proc,  1893,  9. 

Valeronitrile,  a-amidoxyl,  i,  503. 
Vanadates,  tliio-,  formation  of,  ii,  379. 
Vanadic  acid,  estimation  of,  ii,  195. 
Vanadium  alkali  oxalates,  i,  457. 

extraction  of,  from  its  ores,  ii,  17. 

in  a  lignite  from  the  Argentine  Re- 
public, ii,  128. 
preparation  of,  in  the  electric  fur- 
nace, ii,  471. 
Vanadyl    trichloride,    preparation     of, 

ii,17. 
Vanillideneorthamidobenzylic     alcohol, 

i,  24. 
Van't  Hoff-Wislicenus  hypothesis,  com- 
parison of  experimental  results  with 
the    theoretical    conclusions   of   the, 
i,  145. 
Vaporisation,  speed  of,  of  compounds  in 

different  atmospheres,  ii,  564. 
Vapour  density  of  halogen  hydrides  at 

low  temperatures,  ii,  65. 
pressure  of  aqueous  alcoholic  solu- 
tions of  salts,  ii,  154. 

pressures  of  certain  ethereal  salts. 

Trans.,  1191. 

of  fatty  acids,  ii,  446. 

tension  of  mixtures  of  ether  and 

water,  ii,  264. 

tensions  of  solutions   of  sulphur 

and  phosphorus  in  carbon  bisulphide, 
ii,  511. 
Vapours,  tensions  of,  ii,  9. 
Varnish,  linseed  oil,  testing,  ii,  148. 
Vegetables,  estimation  of  pentosans  and 

pentoses  in,  ii,  53. 
Vegetation,  influence  on,  of  the  pressure 
of  carbonic  anhydride  in  the  air  of 
soils,  ii,  341. 
Velocity  of  chemical  reactions,  influence 
of  dilution  on,  ii,  510. 

of  etherification,  ii,  9. 

of   reaction   between   nitrites  and 

hydroxylamine  salts,  ii,  160. 

of  sugar  inversion  in  presence  of 

acetic  and  lactic  acids,  ii,  112. 
Veratrine,  crystallised,  i,  490. 
Vicia  sativa,  nitrogenous    constituents 

of  the  seedlings  of,  ii,  85. 
o-Vinylbenzoic  acid,  octochloro-,  i,  346. 
Volume  changes  in  aqueous  solutions, 
ii,  447. 


Volumes,  critical,  ii,  63. 

molecular,  in  corresponding  states, 

ii,  63. 
of    dissolved    alkali    salts, 

ii,  264. 
Volumetric  analyses,  use  of  potassium 

hydrogen  tartrate  in,  ii,  144. 


w. 


Waluewite,  constitution  of,  ii,  78. 

Water  and  alcohol,  distillation  of  mix- 
tures of,  ii,  347. 

and  etlier,  vapour  tension  of  mix- 
tures of,  ii,  264. 

apparatus  for  extracting  the  gases 

dissolved  in,  ii,  432. 

as  a  catalyst,  ii,  462, 

bottle  for  taking   samples    of,   at 

known  depths,  ii,  432. 

composition  of,  ii,  453. 

composition      of,       by      volume, 

ii,  515. 
depression  of  the  freezing  point  of 

acetic  acid  by,  Trans.,  1026. 

depression  of   the  freezing  point 

of.  by  dissolved  substances.  Trans., 
1015.' 

drainage,     from     arable      soils, 

ii,  338. 

electrolytic  dissociation  of,  ii,  364, 

365,  448. 

estimation  of  chlorine  in,  ii,  550. 

estimation  of  hardness  of,  ii,  347. 

gravimetric  composition  of,  ii,  410. 

influence  of,  in  promoting  chem- 
ical action,  ii,  462  ;  Proc,  1893, 
129. 

magnetic  rotation  of,  ii,  442. 

mineral,  containing    iodine,  from 

Austrian  Silesia,  ii,  479. 

of    the   Valle    del    GalJo, 

ii,  175. 

molecular  weight  of,  in  the  liquid 

state.  Trans.,  1105. 

of   crystallisation,  dissociation  of 

salts  into  their  ions  by,  ii,  265. 

of  the  Black  Sea,  saline  con- 
stituents of,  ii,  326. 

of    the    Eastern    Mediterranean, 

ii,  216. 

rain,  bacillus  in,  ii,  83. 

specific  heat  of,  ii,  443. 

spring,    estimation     of     iron     in, 

ii,  196. 
Waters,  alkaline,  of  Owen's  Lake,  soda 

from,  ii,  18. 
mineral,  composition  of.   Trans., 

696. 
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Waters,  inineral,  estimation  of  bromine 

in,  ii,  595. 
of    Astern,    in    Yorkshire, 

Trans.,  685. 

of  Bareges,  sulphur  com- 
pounds in,  ii,  326. 

potable,  estimation  of  nitrites  in, 

ii,  346. 

volumetric     estimation     of 

sulphates  in,  ii,  245. 

spring,  zinc  bearing,  from  Missouri, 

ii,  81. 
Wax,    analysis  of,    by  Hubl's  method, 

ii,  198,  351,  397. 

from  chay  root.  Trans.,  1166. 

from  kamala,  Trans.,  987. 

of  gum  lac,  i,  548. 

qualitative  and  quantitative  ana- 
lysis of,  ii,  351. 

Whartonite  not  a  distinct  species, 
ii,  535. 

Wheat,  diastase  of,  i,  743. 

experiments  with,  on  the  substitu- 
tion of  beryllium  for  magnesium, 
ii,  228. 

flour,    detection   of,  in   rye  flour, 

ii,  250. 

occurrence  of  beta'ine  and  choline 

in  the  sprouts  of,  i,  684. 

pre-existence  of  gluten  in,  ii,  292. 
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